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•  Muree.    Ttic  correspoodenc's  name  should  in  sU  casM 

beg'ivcQ  as  an  evidence  of  good  faitb.  but  wil]  not  be 

-  pOblishi'd  if  epiHrialK*  requested. 
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of  advcitiscmcncs. 
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OU  accoant  of  ttict  exccaalve  <llaconata  cluurc^d 
Ww  Mew  TorlK  bankw  oia  amall  cbccka  nnder  tliclr 
new  rule,  antMicribcrH  nre  rcqaealcd  to  rcoill  by 
'mmt  office  or  Exprem*  money  or«ler  or  PC.  T.  oraft. 


Declaration  of  Independence. 

from  its  inception  The   Horseless  Age  has  beeu  an  in- 

ndcnt  journal,  pubUslird  in  the  imartst  of  an  embryonic 

but  legitimate  industry,  and  bound  to  or  influenced  by  no 

,  tiiittKr  dub,  corporation  or  promotion  scheme,     Its  policy  is 

dictated  holcly  by  the  editor,  who,  in  tlie  varying  situations 

,  that  arise,  uses  his  best  judgment  for  the  benefit  of  the  future 

,  in^stry.    In- the  earlier  dajrs,  when  al)  alike  were  stniggling 

.under  &  baa' commercially  ^nd  groping  in  the  dark  mecbaJiic- 

^^15,  universal,  leniency  was  the  wisest  course,  but  the  lime 

^^1.  ncm  arrived,  when  a  more  aggre»sive/attitude  is  needed. 

od  the  mrchanical  principles  involved  should  he  more,  openly 

•ducUMCd     These  principles  are  as  old  as  the  tiniverse,  and 

in  (heir  special  application  to  this  work  are  not  wholly  with- 


out precedent  to  guide  us.  Promotions  and  "fakes"  which 
$tand  in  the  way  of  progress .  will  be  freely  criticised.  Kor 
the  earnest  but  misguided  wbo  .arc  wqrking  00  wrong  lines, 
facts  will  be  presented  (o  lead  them  to  closer  inquiry.  To 
the  painstaking  and  the  studious  who  are  pursuing  the  tnilh; 
to  any  who  sincerely  differ  from  the  editor  or  feel  aggrieved 
at  his  utterances,  the  columns  arc  open. 

The  editor  welcomes  light  on  all  questions,  at  issue  from 
whatever  source,  and  will  spread  it  freely  for  the  common 
good.  Cultivating  a  new  mechanical  field,  he  seeks  the  con- 
fidence and  approval  of  his  subscribers  In  his  eflForts  to  win- 
now the  chaff  from  the  wheat  nurture  the  promising  germs, 
and  assist  to  the  extent  of  his  power,  in  thespcedy  production 
of  a  strong  and  flourishing  industi?. 


Three- Wheelcre* 


.^  valued  subscriber  dissents  from  oar  editorial  on  three- 
wheelers.  If  the  three-wheeler  has  a  tendency  to  slip  when 
shod  with  rubber  tires,  he  odds,  then  lei  us  discard  ihe  rubl>cr 
tires  and  return  again  to. -the  itOQ  tirea,*pf  ouriathtn. 

Whether  a  ro.nd  ^-ehicle  shoMld  have  three  or  four  wheels  is 
a  question  that  ought  not  to  be  difficult  of  settlement  on 
grounds  of  theory  as  well  as  precedent  Our  critic  scouts 
custom,  apparently  regarding  it  as  invariably  error  confirmed 
and  approved.  For  this  view  of  custom  there  is  some  pallia- 
lion,  but  while  custom  covers  many  errors,  it  also  prc.-'es  many 
theories,  for  custom  with,  all  its  blindness  is  the  conserved 
wisdom  of  the  ages.  First,  then,  as  to  precedent.  Why  is  the 
foyr-wheeled  form  adopted  for  horse  vehicles?  Three-wheeled 
vehicles  have  been  iHrd  these  hundred  years  and  more.  Two- 
whccled  gig«  also  were  formerly  much  used,  and  are  even  now  in 
considerable  demand,  btit  the  four-wheeled  construction  has 
survived  them  both,  and  has  come  to  he  almost  universally 
adopted.  Inasmuch  as  ^he  two  and  three  wheelers  arc  clwaper 
to  build,  (here  can  be  but  one  saUsfactory  reason  for  this 
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preference— the  four  wheels  fnrnJih  t  more  lUWc  baw  for  a 
ro*<l  vehicle.  The  two-wheeler,  particularly,  gives  llie  rider  a 
diKagrccablc  jolting  because  it  is  in  cIom:  sympaltty  willt  the 
movements  of  ihc  animal,  as  well  as  more  sensitive  to  the 
shocks  of  the  road. 

If  the  experience  of  o%'er  i  hundred  years  has  established 
the  ntpeHority  of  the  four-wheeled  form  for  horse  vehicles 
there  h  certainly  still  grcalcr  rca«on  for  adhering  \o  the  same 
form  in  motor  vehicles.  The  motor  vehicle  is  more  unstable 
than  the  hors«  vehicle.  The  horse  being  rigidly  attached  to  the 
vehicle  and  moving  straight  forward,  pulling  the  vehicle  with 
hjin,  exerts  some  steadying  inflnence  upon  the  vehielr.  at  least 
wilh  respect  to  some  of  the  lateral  strains.  When  the  animal  i* 
removed,  therefore,  the  nwd  >tialns  have  freer  play,  and 
the  necessity  of  four  wheels  is  greater  than  before. 

Mr.  Bramwrll's  suggeition  that  it  is  the  rubber  lire*  of  the 
three-whrelcr  ihat  cau^e  the  single  wheel  to  skid,  and  thai  iron 
tirci  should  be  substituted  for  the  rubber.  Kcms  to  aGTord  a 
cIlnchinK  argumcni  (oi  ihc  four-wheeler.  To  gain  a  point  does 
be  not  lose  hi»  whole  case?  How  about  horse  vehicle*  before 
rubber  tirei  were  dlwrovcred?  A*  regards  tires,  all  types  w^rc 
then  nu  an  e<|nal  fooling,  yet  the  three-wheeler  did  not  furvive. 
Bul  a  motor  carriage  without  rubber  tire»  is  not  only  more 
uncomfortable  than  a  horM-  carriage,  but  i«  ahwihitely  imprac 
(ical  on  American  road.*  The  wear  and  tear  of  both  machinery 
and  vehicle  would  destroy  its  usefulness.  Pleasure  carriages 
travrl  at  rrlalively  high  «pecd».  and  itie  sIwkV*  of  the  r^ad 
are  nei'<*«MriIy  increased,  although  the  loads  are  light. 

In  our  Ust  issue  a  corrtstwrulmt  stated  that  "when  con- 
sidered in  the  aVlracf.  (here  may  he  no  gocid  rea*i>n  why  four 
wheels  are  better  than  three  or  five."  Wr  have  mdcavured  to 
show  why  four  wheels  are  better  than  three,  and  it  •eems  to  us 
lhat  there  is  a  very  goM  rrav>n  why  four  are  letter  than  five 
—the  same  reason,  in  fact,  why  a  cow  h.i<  but  one  tail  An- 
olh«f  would  be  altogether  snperfTuoiis 


The  Other  Side  of  the  Electric  Racing 
Machine. 


Our  ParU  correspondent  calls  attention  to  the  tours  de  force 
which  wealthy  spfirti^men  have  reeemly  made  wilh  electric 
carriages  in  Prance,  and  deplores  the  one-sided  accoimis  rif 
sue*  performanres  which  the  ptiblk  trt  oompened  to  read 
in  the  daily  and  iporting  pres*.  Of  the  cnndilion  nf  a  ^oragt 
bAttcrr  after  a  run  of  60  or  jn  miles  at  a  rapid  diKhtrye 
T»te  nothing  if  taid.  The  ttuinitialed  reftder  is  allowed  to  In 
fer  that  l«ng  runs  are  quite  normal  and  can  be  repeated  in- 
definitely with  the  same  battery  through  recent  "improve 
mcntV*  iu  the  sloengr  cell. 

As  a  matter  nf  (act,  ihes*  ftwjiish  feats  which  are  bnnicd 
otrr  the  world  as  sobstantial  *tgn«  of  progrt**  in  automnhr-lUni 
arc  mcreJy  evidences  of  the  pitch  of  madriess  to  which  the 


racing  fever  ha&  brought  lite  gentry  of  France.  Any  com- 
pctfnt  storage  battery  expert  will  agree  to  design  cells  capable 
of  such  -service  if  he  can  find  clients  extravagant  enough  to 
want  them,  but  they  will  soon  go  to  pieces  under  the  strain : 
one  performance,  m  fact,  being  sometimes  sufficient  to  cause 
di>iintegratton. 

M.  Jenatiy,  who  now  holds  the  flying  start  kilometer  record 
in  France,  announces  that  if  anybody  surpasses  him  he  will 
build  an  electric  nuchtnc  that  will  make  125  miles  an  hour. 
Possibly  this  might  be  done  on  a  suitable  track,  though  at 
heavy  expense,  and  at  the  I'mmineni  risk  of  the  racer's  life 
Thill  ri*k  w^ald  in  some  degree  be  compensated  for,  however, 
if  M",  Jeoatiy  would  give  to  the  puWic  tiK  ejcnct  figures  shovr- 
ing  the  co*t  of  the  exploit.  Tlie  public  would  at  least  be  un- 
deceived, and  Ihc  pastime  of  burning  up  storage  batteries 
would  be  •een  to  l>c  hardly  a  popular  sport. 


Complicates  the  Motor  to  Simplify 
Transmission. 


One  of  the  m^si  interesting  carriage**  thai  has  rrcently  crmie 
out  in  France  is  the  new  Valtee,  described  in  this  i^-sue.  It* 
ehtei  point  of  inicrefit  lies  b  the  fact  thai  the  builder  has  cn>  , 
dcavored  tn  simplify  his  transmi^Mon  by  coniplicaling  hU 
motor.  Fonr-crlinder  n>otor<  have  hitherto  been  found  lesf 
desirable  for  carriages  than  nnc  or  two  eytindfif,  for  the  rrtiMa 
lhat  the  advantage*  gained  in  the  Ic^wning  of  noi«e  and  vibra- 
tion were  more  tlian  couulcrlKiIancrd  lij-  the  increase  in  the 
number  of  moving  parts  which  are  liable  to  gel  out  of  order. 
In  the  new  Vallee,  howc^'er,  a  great  range  of  power  is  «ecured 
from  the  four  cyltndrrt,  rendering  a  single  taut  belt  of  extra 
width  available  for  transraisMnn.  Nfatiy  of  the  objections  t6 
bell  transmission  have  thu*  hrrn  overcome. 

Whether  thU  arrangemenl  will  prove  as  good  or  better  than 
the  two-cylinder  mnirrr  with  gear  tranfmtssion  can  only  be 
dcicriclncd  by  actiul  a*c,  but  the  Idea  cvrtainiy  h«a  novel 
feature*. 


Where  Will  It  End? 


Motor  racing  w^l  soon  tw  ran  into  the  grmmd  In  France. 
Already  (Ik  reaeiion   !•  maiiifr«r      M.t^  *  arc  grow- 

ing weary  nf  ihe  demandv  made  npon  tr  v-vtee*  of  tiie*i 

sport,  wbde  the  poliltc  are  hnpatieot  at  the  delay  (n  aatlsfyhif 
ihfir  re4v>fMiU)e  .-ind  pr>  ■  ■  nmnds      Thinking  Freneh- 

mrn  naj*  weH  a»W  iheroM  ^  the  fretuy  will  end.  when 

an  aspiratii  for  honors  nf  the  cnonc  rmlm  a  Si-h.p.  rsrfng 
tM:=ihin^  and  ibr  hoItVr  t.t  thr  fliing  VHorTirfer  record  rashly 

Vq«h  of  W<  intentirm  to  h«iM  a  mrhinr  tn  nrn  at  a  »pred  of 

it$  m^ltf*  an  hotir. 
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The  plain  mcantngr  of  thU  situation  is  simply  tlii»:  Wliilc 
the  French  manufacturers  are  diverting  their  altentimi  to  the 
nnstniction  nf  Ercak-i  and  fancies  and  nCHtccting  tn  iiipply 
Tcn  their  own  home  market  with  practical  machines  for  daily 
BK.  foreign  manufacturers  of  a  more  practical  lahi  nf  mind 
are  preparing  to  fill  this  want,  and  to  Ihctn  tb<*  trade  of  a" 

I  waiting  world  will  chiefly  fall. 
'   French  manabcturcrs  are  frittering  away  their  opportunities. 


Another  Outlet  for  Electric  Cabs. 


TTie  electric  cab  promoters  of  New  York,  after  irying  in 

lin   lo  grah  exclusive  cab   franchises  in   the  Unilc3    States 

and  Cuba,  have  at  last  managed  to  pick  one  up  in  a  rather 

nrtte  ouartcr  of  t!ie  glnhe,     Pre«<;  dis|»at<-tic<  announce  the 

icqut^tiitxi  hy  thi<  star  promotion  sjmdicnie  of  the  exclnsive 

franclnse  to  operate  electric  cnbs  in  the  City  of  Mexico, 

W'hen  it  is  rccolleclod   that   these  mtilti-million   promoters 

ive  lei8  than  50  cab?  in  service  in  New  York,  although  hun- 

were  promised  by  this  time,  and  ihat  storaire  battery  cabs 

ire   dcmr>n«tr;ibly  unprofitahle,  the   vnlue   of   this   lonely  and 

inpic  franclitse  may  rendily  be  undersinod. 

Why,  Sn  an  industry  oflFerin^f  such  splendid  promise  for 

itid.  well  directed  effort",  will  men  of  mean«  snd  forcsiphf 

:iir*  «id  and  comfort  to  unprofitable  cnlcrpripC5?     A  piteous 

sound  Is  heard.     Moibink«  it  is  the  bleating  of  a  lamb. 


A  imbscribrr  of  The  Horseless  Age  who  wishes  to  take  his 
;or  carriage  with  htm  on  a  European  trip   would  like  in- 
:ion  on  the  cu^tom^  Taws  of  the  Continental  countries 
ig  the  entry  of  motor  carriages  for  private  use. 


The  difference  in  the  cost  of  ^hling  a  motor  carrlige  and  a 
borse  and  carriage  was  shown  during  the  recent  autumnal  tour 
die  Auinmohile  Club  of  Great  Britain.    The  exrur^ionitts 
'found  stable  accommodations  for  their  rig?  over  night  at  the 
rate  of  10  cents  apiece. 

Ellhu  Thomson  Favors  Steam. 


Tn  a  lecture  rwently  delivered  at  Swampicolt.  Ma*"..  Prof. 

3ilro  Tliomson.  of  the  General  Electric  Co..  I.vnn.  Ma«,.  ex- 

■sicd  an  opinion  that  sleam  U  the  power  he<it  adaT»ted  to 

olor  vehicles.    The  pmrage  fattery  he  inoke  of  .is  "»n  un- 

nitigated  nuisancr"  in  this  connection.    The  cnst  of  electririty 

pot  at  25  cents  a  mile.     Steam,  however,  had  it?  limita- 

^Ott<:  it  needed  water  every  .to  miles  and  fuel  every  ao  mile*; 

fip  boiler  might  explode  and  act  like  a  honihshell      Gasoline. 

largely  used  in  France.  wa<  al?o  dangerou*!.  used  ondT 

evere  rettriclion^,  and  «honId  thr  demand  incrcaFc  it  would 

rery  expensive.  a«  the  demand  niready  had  incrra<:ed  the 

|ct(al  pro^hiction  ,1  ner  cent.,  jind  the  price  hnd  donhlrd  in  thr 

a-^t  three  year?-     Shell  Imiler-e.  he  said,  wer*?  d.ingeroii* 

,A  bnilcr  could  l»c  made  which  wowld  not  exnlode  and  could 

TUn  hy  water  and  kero*cne  oil.     He  wa^  nmning  a  boiler 

de  out  of  a  coil  of  nipe.  and  run  it  red  hot  without  injury, 

erosene  was  a  fuel  found  everywhere,  while  gasoline  was 


scarce;  and  assuming  that  certain  disadvantages  were  ovet' 
come  in  applying  this  fuel,  he  believed  that  this  would  prove 
the  cheapest  and  most  practicable,  h  burnt  the  oil  cleanly, 
without  leaving  any  unpVa.^ant  odor;  1  lb.  of  oil,  or  a  pint  and 
one-fonrtli,  furnished  in  an  engine  i  h.p.  hour.  For  15  miles 
th«  C05I  would  lie  but  three  cents.  This  economy  in  power 
would  enable  the  man  with  hut  little  money  to  tpare  to  get 
abitUt  at  moderate  expense.  Compressed  air  power  had  the 
same  disadvantages  as  a  storage  battery,  he  said,  others  thrown 
in.  Heavy  slecl  cylinders  which  could  not  be  lightened  with- 
out danger  of  bursting,  would  wear  as  hard  on  the  tires,  make 
necessary  as  heavy  a  vehicle  as  a  storage  battery.  It  was  a 
serious  question  also  whether  people  should  be  allowed  to  carry 
around  cylinder*  of  compressed  air  at  a  pressure  of  2,500  lbs. 
to  ihe  square  inch. 

Much  was  said  about  liquid  air  power.  He  thought  it  had 
taken  a  place  in  the  literature  of  the  day  which  was  not  d«- 
served.  Some  very  striking  experiments  had  been  made  with 
liquid  air,  and  some  persons,  perhaps  unintentionally,  had  given 
out  very  sensational  ideas  regarding  it  With  a  pressure  of 
T2.000  Ibt,  to  the  square  inch  when  liquid,  .ind  expanding  en- 
tirely without  offense.  ca*y  to  apply,  it  would  be  the  ideal 
power,  hut  the  expense  put  it  entirely  out  of  the  question.  He 
was  perfectly  certain  that  at  the  present  time  and  for  years  to 
come,  it  would  not  be  used  for  automc^tiles.  and  he  was  not 
prepared  to  say  that  it  ever  would  be. 


Woods  Hotor  Vehicle  Co.  Comes 
Strongly   to  the  Front. 

The  Woods  Motor  Vehicle  Co.,  recently  incorporated  in 
New  Jersey  with  $to.ooo.ooo  capital  to  take  over  and  extend  the 
business  of  the  Fischer  Fjiulpment  Co.,  of  Chicago,  has  the 
following  strong  directorate:  John  W.  Mackay.  president 
Commercial  Cable  Co  ;  August  Belmont.  I)r,  W.  Seward 
Webb,  president  Wagner  Palace  Car  Co.;  Charles  Miller. 
Standard  Oil  Co. ;  George  A.  Cox.  president  Canadian  Bank  of 
Commerce:  J.  Wesley  Allison,  United  States  representative 
Canadian  Government  Railway  System:  W.  D.  Matthews. 
director  Canadian  Pacific  Knilway;  H.  P.  Dwight,  president 
Great  Korthwestem  Telegraph  Co. :  A.  E.  Ames,  vice-presi- 
dent Imperial  Life  Insurance  Co. ;  J.  W.  Lavelle.  president 
National  Trust  Co..  Toronto;  Frederic  Nicliolts,  president 
Can.idi.in  Korthem  Railway  and  vice-president  Canadian  Gen- 
eral Flectric  Co.:  H  A.  Ware,  vice-president  Northwestern 
National  Bank :  C.  F.  Woods,  general  manager  Woods  Motor 
Vehicle  Co.;  Benjamin  V-  Becker,  of  Newman.  Northrop. 
Txvinson  &  Becker,  and  Sir  William  C,  Van  Home,  chairman 
Board  of  Directors  Canadian  Pacific  Railway  system. 

Frederic  Nicholls  is  president  of  the  new  corporation;  J. 
Wesley  Allison  and  A.  F.  Ames,  vice-presidents ;  A.  F. 
Chandler,  Bccretary,  and  G.  H.  Alkin,  of  Chicago,  treasure*-. 

Factories  will  be  established  in  Chicago.  New  York  and  i  ■ 
Canada. 


Volume  I,  No.  1. 

PARTIES  having  copies  of  the  November,  1895, 
number  of  Thr  Horseless  Ace,  which  they 
ai*  wiUing  to  sell  or  exchange  for  later  nambers,  are 
icqoested  to  communicate  with  the  publisher. 
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'  Progress  In  Paris. 

(From  Our  SptdaJ  Correspondent.) 


Paris,  Sept  i8. 


ACTOMQBILS   HACKS, 


Races  in  France  irc  on  the  incrcaitc  The  contestants 
?»care«ly  have  lime  between  heats  to  tnoice  the  necessary  re- 
ftunn  to  their  vehicles.  The  "T<Mir  de  France,**  the  longest 
rotite  so  far  covered,  ha^  been  quickly  followred  by  the  Parig- 
St.  Main,  Pari';-Trouvillc.  Par  is- Boulogne  and  Paris-Ostcod 
content';  A  nrtleworthy  feature  of  the  Paris-Ostcnd  race  was 
The  participation  of  an  cleclnc  carriage  en  the  B.  G.  S.  system, 
which  mailc  the  distance  of  195  milcf;  with  onW  twn  recharges. 
It- was  i'Hogcari  carrying  two  perwns.  and  weiffhinff  abont 
s,»oo  fts.,  one-third  of  which  wn»  accumulators.  There  i»  nn 
mean*  nf  knowing  the  Rtate  of  the  battery  at  each  rcchan^e 
and  the  voltage  at  the  end  o*  the  journey.  It  wonid  also  he 
very  mtereetinff  to  leam  the  d\n-ahiHty  of  a  battery  constructed 
for  such- wrvice,  i.  e.,  how  many  days  it  would  last  when 
overtaxed  in  this  way.  Ymir  correspondent  is  nnt  sanguine  of 
the  futnre  of  the  electric  raoing  machine;  the  batterieft  are  too 
heavy  and  of  too  little  capacity,  As  tn  the  economic  stde  of 
ihe  (itiesiion,  we  pass  that  over  in  sileticc.  the  results  being 
generally  di-;a«lrous.  We-believe  the  public  should  be  in- 
formed on  the  subject  of  electric  locntnntion.  The  results 
laid  fcelore;  it  from  -race*  and  four<i"dtf  («rce  lire  wholly  In- 
complete. For-example.  inthct^se  cited- abm**  the  bare  an- 
nouncement i?  made  that  an  elective  carriage  made  a  run  of 
■jSo  10  70  miles  on  rmr  charge,  ahd  the  tnnoeent  reader  imme- 
diately iBfer<:  that  1hi<^  p^rformorK-e  conld  be  repeated  in- 
definitely with  the  same  batter>-.  Nothing  could  be  ftirther 
from  the  truth.  The  capacity  of  the  battery  rapidly  falls  in 
-jiHch  nvrrwork,  and  *non  a  distance  of  one-third  of  the  ahove 
would  be  all  that  could  he  acrrnn pitched.  Average  perform- 
ance* *hnold  he  mentioned,  and  not  the  extraordinary  only 
■  Riiccs,  which  were  at  one  time  tisefnl  in  this  country,  in 
thai  ihev  improseed  the  imagination  of  the  public  and  illus- 
tfatrd  forcibly  the  sdvantage*  of  this  niethod  of  locomotion, 
are  losing  interest  e\'ery  day  h<»ra«eir  of  tlwir  frequency.  Prac- 
tical points  in  connection  with  the  movement  are  cast  into 
the  "(hade  The  rot.r  per  kilometer  and  wear  and  tear  arc 
entirely  forgotten,  Manufacmrcrs  tc  wholly  occupied  in 
building  •*'freaW"  machines  for  enthusiast?  of  the  track,  while 
the  need*  of  the  great  body  of  M«er>i  who  wish  a  reliable 
vehicle  for  conMant  »«*  are  mimtisfied. 

MOTOK  CONTSST-Or  .LA   tOCOMOTION  AITTOMOfltLS. 

The  competition  whirh  La  T-ocomottnn  Automobile  has 
organired  to  determine  by  average  t<«t«-  the  actual  hnrse-power 
dr^loped  by  vehicle  motors,  is  likely  to  prove  a  great  .success : 
«ntHes  are  being  rapidly  made,  and  iiie  public  will  have  an 
npportiinily  of  learning  from  it  whether  motor*  «old  to 
them  as  4,  6  or  8  h.p.  really  develop  these  rated  powei^. 

TwrirnvrD  iT;Afu.Annrr  tm-paas. 

The  Soci^ti  Bnurguignonne  d'Antomobilcs  S  Dijon  has  ju^t 
completed  a  •untaW  voHurette.  propelle*  by  a  Gaillardct  motor 
wlrhottt  *  water  jacket.  Jn  order  to  <ieciire  n  perfect  cooling 
•  they  have  endeavored  to  carry  away  the  surphis  heat  thmugh 
the  ril>\  by  nirans  of  a  spray  of  water  and  air.  Experience 
has  proved  that  this  innovation  gives  good  result*. 


IIBAVy    WBtCBT  COMrUTITION. 

"  From  the  Sth  to  the  irth  of  October    the  Heavy  Weigh 
Competition  will  lake  place  at  Versailles.  The  contest  will  coa 
sist  of  a  six-days'  senricc  amcmnttng  to  about  210  miles, 
vehicle  must  bo  able  to  make  at  least  lo  miles  without  rcne 
ing  supplies.    The  entries  up  lo  the  present  time  number  10 
and  arc  identical  with  thn!;e  of  last  year.    It  is  to  be  hoped  thi^ 
competition  will  advance  the  cause  of  heavy  motor  vehicles,  for 
at  the  present  time  there  are  no  heavy  motor  vehicles  in 
regular  practical  service. 

TROMnnOH  OP  n  RDTKIC  VEHlCtK*  IN  f^ats. 

The  electric  vehicles  of  the  Compagnie  Gin^rale,  which  wer 
numbered,  stationed  upon  the  public  street?  and  provided  vith 
the  ordinary  fare  bulletins,  have  never  been  fiacres  in  an>'thin 
more  than  appearance,  for  every  person  who  has  ridden  in  one" 
has  been  obliged  to  pay  a  fare  two  or  three  times  the  bulletin 
rates.  In  suppressing  the  numbers  on  the  lamp'^  and  doing 
away  with  the  bulletins,  therefore  the  Compagnie  Gcnerale 
has  not  done  away  with  the  **fiacres."  as  was  recently  reported 
in  your  journal.    They  really  never  were  "fiacre?." 

In  addition  to  the  above  named  company,  there  is  the 
Soci^le  TEleetrifjue,  founded  specially  for  the  purpose  of 
developing  the  electric  vehicle,  whose  red  vehicles  are  dis- 
tinguishable by  their  elegant  appearance  and  good  perform- 
ance. 

The  only  real  "fiacre"  or  public  electric  cab  in  Paris  at  the 
present  moment  is  No.  rfinfio.  of  the  Teantaud  type.  Unless 
the  problem  is  deddedly  modified  it  is  likely  to  remain  the  only 
one  for  some  time  to  come, 

AUTONOBILISM   BEFORR   THF   LKHRKKO   SOCIFTIFS. 

The  meeting  of  the  French  Society  for  the  Advancement  of 
the  Sciences,  which  takes  place  or  Sept.  ift  at  Boulogne-sur- 
Mcr.  win  be  signalized  by  a  discu.-ssion  of  the  automobile,  the 
first  time  the  new  locomotion  has  come  before  so  august  a 
Fcientific  body  in  an  official  way,  MM.  Mesnaycr  and  Cnenot. 
Engineers  of  Bridges  and  Roads,  hnve  prepared  a  paper  on 
automnbolism  from  the  threefold  view  of  the  motor,  the 
vehicle  and  its  use.  which  will  be  re.id  before  the  assemblaget- 
Tbe  paper  will  be  divided  into  three  parts — history,  tl] 
mechanism,  the  future  of  the  motor  vehicle  and  reforms  to 
hoped  for, 

pAais— ST,  prntRsnritc. 

The  Paris-St.  Peter-fburp;  race,  which  ha'?  been  on  the  Ian 
for  about  a  year,  seems  more  imnrohahle  now  than  ever 
omisBaryof  the  Automobile  Club  who  wafi  sent  out  to  inve^ri" 
^Mc  the  roads  over  the  proposed  route,  reports  that  while  the 
raids  are  very  good  through  nermanv.  they  areso  horwles.-ily 
had  in  Russia  that  the  strongest  inachinc  would  be  wrecked, 
and  often  nules  from  succor. 

THF.  HENRIOO  MOTOR, 

■  One  of  the  mo«t  intere'*ting  motor*  now  before  the  public- on 
'this  ^ide  of  the  svnter  »<  the  Henriod.  which  u«es  either  gattolUie 
or  olcohol  as  fuel,  has  no  JRcket  and  is  provided  with  a  dis- 
tributer instead  of  a  carbureter.  The  motor  shown  in  Fig.  i 
i?  of  the  balanced  two-eylindcr  tyne.  making  as  high  as  i.ooo 
revnlntinns  per  minnte.  A  hall  gfwemor.  motinied  direct  on 
the  motor  shaft  f see- Fig.  a),  actuates  hv  centrifugal  force  a 
grooa-ed  slerx'e  H,  in  which  work*  a.  disk  i,  mounted  on  ao-^ 
other  sleeve  D',  movable  along  the  shaft  a.     A  pinion  O'*] 
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nioiuitcd  on  the  shah  of  ihe  motor,  geats,  with  a  pinion  O,  hav- 
ing a  double  number  of  teeth,  and  thti^  transmits  the  motion  of 
the  shaft  3t  half  speed.  On  D  is  the  disk  i.  carrying  a  cam, 
i^iorming  an  eccentric,  which  under  nonnal  conditions  is  placed 
ositc  the  rods  S,  working;  the  exhaust  valves. 
When  the  speed  of  the  motor  is  increased,  the  governor 
causes  the  sleeve  D  to  occupy  a  position  ™ch  that  the  earn 
assumes  a  circular  form,  and  the  stems  of  the  valves  pressing 
aguxist  it  are  in  the  pmpcr  po^itlO^  fur  exhausL  Hence  on 
the  suction  stroke,  the  inlet  valves  from  the  distributer  re- 
ntsia  clo5.c(],  and  mi  explosive  charge  entering,  the  motor  shows 
down  at  once.  The  governor  is  controlled  by  a  spring  ad- 
justed to  any  desired  tension  by  means  of  a  handle. 


^-i".3M/ 
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II.AN   or   IIKNRtOD   MOToa. 


'i'hc  distributer  is  composed  of  a  cylinder  C,  with  two  valves, 
A  and  B  (see  Fig,  4),  one  above  the  other.  The  lower  vaWcr 
A,  whofc  stfm  parses  through  the  entire  distributer,  is 
raised  by  the  suction  of  the  intake  of  the  motor.  The  upper 
cad  a  carries  a  screw  engaging  with  the  screwed  plate  E.  in 
wlridi  is  a  screw  V.  controlUng  at  its  lower  end  through  a 
sleew  and  springs  the  valve  B. 

The  distance  between  the  valves  A  and  B  can  thus  be  ad- 
justed by  screwing  the  spindles  V  and  E  up  or  down,  allow- 
tng  the  valve  A  a  larger  or  smaller  !ifi  before  acting  on  the 
t^Ive  B,  The  two  coil  f-pring»  R  and  r  hold  the  valves  A  and 
B  to  their  seats. 
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FIG.    S.      COVKXNINS  DKVICE. 

The  gttide  sleeve  of  the  valve  B  has  a  circular  chamber  M,  in 
Ireci  communication  with  the  snpply  of  fuel  through  an  optn- 
'  O.    Tlie  mtincni  the  valve  B  fiscs  the  oil  passes  from  the 
It  1.  [hrniigli  ()  O.  and  spreads  over  the  top  of  the  valve 

rl-   .         i;.i  with  circular  channels  to  hold  the  oil.    The  cham- 
ber N,  is  pierced  with  ori6ces  4  d,  through  which"  the  outrr 


air  is  sucked  under  the  influence  of  the  vacuum  produced  in 
the  apparatu»by  the  motor  itself  across  the  two  valves  A  and 
B,  when  lifted  from  their  seats.  This  air  is  carbureted  by 
passing  through  the  circular  channejs,  which  ^retain  the  oil 
above  the  vftlifc  B.  The  air  then  passes  into  the  cavity  F,  which 
is  also  providetl  with  a  circular  channel  f.  retatying  the  surphis 
oil  from  tile  valve  6,  Through  the  orifices  d'  d',  arranged 
around  the  chamber  F.  the  noter  air  mixes  with  the  air  which 
has  just  been  carbureted  in  f.  The  explosive  titixturc  thus 
formed  then  passes  into  the  c>-Iinder. 


^J 


I 

PIO.    3.      VAtVE  OEAK. 

The  orifices  d  d  and  d'  d'  arc  covered  by  rings  K*  and 
F".  the  rotatiopn  of  which  opens  the  correspondifig'air  orifices, 
so  that  the  admission  of  oil  Is  in  constant  volume;  and  doei  not 
depend  on  temperature  as  in  ordinary  carborctcrs. 

Before  being  admitted  to  the  distributer  the  air  is  warmed 
in  a  box,  througli  which  ttie  exhaust  passes,  each  charge  of 
explosive  mixltireconsistingof  three  parts:  (i)  Thi air  flowing 
from  the  upper  chamber  (H)  of  the  apparatus;  (a)  the  ut\ 
forced  into  the  chamber,  and  (3)  the  air  admitted  directly  into 
the  lowt-r  chamber  F.  Only  at  the  moment  when  the  desired 
compression  is  produced  in  the  cylinder  docs  the  mixture  be- 
come ripe,  in  consequence  of  whicli  the  cylindera  do  not  heat 
up  as  they  ordinarily  do.  and  motors  of  jo  ti.p,,  it- is  clainird, 
tray  be  run  successfully  without  a  water  jackoL. 

In  one  of  the  recent  races  in  Fratice  a  Hcuriod  carriage  nukde 
the  entire  ilisuncc  of  several  hundred  miles  'witbout<  other 
coolinif  devices  than  radial  ribs. 

VALHZ   FOt-a.CVI.inpBK   MOTOR. 

M.  Vallee,  the  well-known  bnilder,  of  19  Roe  dn  Arts, 
Levallois-Perret,  has  put  out  a  new  vehielc,  propcUeU  'hf  a 
four-cylinder  motor,  cummunicating  power  to  the  rear  wheels' 
by  means  of  a  wide  belt.  The  speed  changes  are  obtamcd 
through  the  variations  in  the  speed  of  the  motor.  A  |iedal 
closes  the  exhaust,  when  the  motor  acts  as  a  brake  and  the 
carriage  slows  down  at  once.  The  addition  of  two  more 
cylinders  is  claimed  to  render  complicated  transtnis'ion 
mechanism  unnecessary,  and  with  all  four  cylinders  working 
at  full  power,  hills  of  ordinary  grade  can  be  surmounted  at  the 
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rait  of  l8  tiiilu  on  hour,  tlic  motor  thrn  giving  two  cxpEo^JonK 
mch  revolution.  The  niotnr  will  rnprk  at  as  low  a  $p«d  as  50 
niinji  10  Ihc  tnmnte.  B  11  n  pedal,  I  the  carbureter.  F  the 
fltixturt  valve,  II  is  the  druin,  J  the  reversing  mcclunuim,  K 
the  diflfcrcnti^l.  C  (he  brake.  D  the  belt- tightening  lever.  So 
wide  is  the  belt  and  so  taut  that  it  doe«  not  stretch  tvcti  on 
the  tteepest  hllh,  and  furihcrmorc  it  is  skid  to  be  absolutely 
impervious  to  lnni^tu^c.  Two  nterhanical  brakes  are  pro- 
vided, one  acting  tn-iidc  the  drum  and  the  oihrr  a  shoe  brake, 
manipuJnied  by  the  lever  D.  Ktlag  on  «hc  ontsid*  of  the 
drum  II, 


LONDON  NOTES. 


nri  tTAxixv  nuAM  cakbiack  \m  ntAwca. 

London.  Sept  it. 

U  it  not  often  thai  I  refer  lo  rftcing  matteri  in  (hit  colttmn. 

'  f>tit  I  du  to  lht>  week,  owing  to  the  fat-t  that  in  the  Partt- 

Boulogne  race,   whkh   wa>   run   ctH  on   Sunday   Last,   theie 

figtiri-d  two  Stanley  stcara  carriage*.     While  ihey  were  gei>- 

rrally  admirrd  at  tlie  starting   pntnti,   vometlnng  mu.tt  liavc 

'■     ■  wan 

-itie 
rjavi.  in  whirli  thr  ^t.itilr>  i^irnKi-a  were  entered,  wa*  7  houri 
(/  niuBulc«  Of  oqual  lu  au  averagt-  »{ired  oi  3$  ni*''-    *•"'  ^-"ir 

Ay>  AccnxnrT  \hv  a  mokal. 

While  Kpcflkii^  n(  the  Stanley  carriage,  ti  may  Iv  twnEinncd 

that  uwic  *if  ihi*  ly-pte  toi*ti   pan  in  !*~      '    ~  .-..->.',    ^^^  |,^ 

KaIke«ton<  tbla  week.     It  was  d'  the 


Locomobile  Co.,  who,  I  regret  to  say,  met  with  a  nast^r  accident 
it  appears  that  on  gutng  down  a  hill  the  band  brake  failed. 
Mr.  Scarlca  prvntptly  revered  the  engine,  but  unfortunately 
one  of  the  glands  blew  ont.  As  the  carriage  was  rapidly  gaio* 
ing  apcedf  the  driver  had  no  alternative  but  lo  run  tmo  the 
iide  uf  liie  road,  with  the  result  that  llic  vehicle  was  turned' 
over,  tlie  wliec)»  being  buckled  and  the  trami  twisted.  Both 
Mr.  Scarlcs  and  his  companion  were  thrown  out,  but  escaped 
with  slight  injuries.  If  there  is  any  moral  10  the  accident,  it  is 
thai  the  carriage  bliould  be  provided  with  an  additional  brake, 
as  band  brakes  are  unfurtunately  apt  to  fire  or  otbcrwiM;  go 
wrong  when  descending  steep  hiUs. 

isju  tmokjivciloft's  paful 

One  of  the  most  interesting  papers  presented  lo  the  British 
Afrsocttition  aiccliug  at  Dover  this  week  was  that  by  John  L 
Thomycroft  on  "Recent  Kxpcncnces  with  Steam  on  Coaa- 
nion  Kuad^."  The  paper  wa^  a  resume  of  the  author's  labors 
in  steam  r^tad  vehicles,  which  are  now  being  made  on  a  axn- 
mcrcial  scale  by  the  Steam  Carnage  Ac  Wagon  Co.,  of  Cbcs- 
wick.  they  bavtng  secured  ihc  gold  medal  at  the  recedt  trials  at 
LiverixMl.  Mr.  Tliomycrofi,  who  is  known  the  world  over  for 
his  torpedo  boats  and  water  tube  boilers,  concluded  by  stating: 
"The  problem  of  ihc  Itglit  locomotive  1  believe  to  be  already 
solved  in  all  its  main  features.  A  more  extended  experience 
will,  of  cour&e.  suggest  many  improvements  in  details.  It  will 
be  necessary  to  carry  heavier  loads  than  arc  at  prcscm  prac- 
ttcflblc,  and  this  will  become  possible  simultaneously  with  the 
removal  or  amendment  of  the  existing  restrictions  as  to  tare 
weights." 

In  conncciioo  witli  the  mcetiog  of  the  British  Association  at 
Dover  this  week,  a  motor  vetucle  exhibition  was  held  there 
on  Tuc»day  and  Wednesday.  It  cannot  be  said  to  have  been  a 
very  attractive  one,  as  there  were  only  about  eighteen  ex-^ 
hibitors.    The  largest  di&play  was  of  sxcam  wagons. 

nauc  MOToa  auvicas. 

Very  few  people  recognize  the  monuous  progrc*s  vhich  ii 
l»eing  made  with  motor  vehicles  in  the  United  Kingdom, 
Tlie  number  of  i  -cd  by  private  owners  is.  of  course, 

growing  at  fam  .1  ^  -'An  I  urn  them  out,  but  it  is  in  the 

direction  of  public  services  that  the  progreu  11  most  marked. 
An  indicatjon  of  this  is  to  be  found  tn  tlie  list  which  has  jusi 
Urn  issued  by  one  motor  manufacturing  cumjiany  in  Coventry, 
which  shows  that  motor  charatMinca  and  W4goncUcs  of  their 
coDstnKtinn  ore  plying  for  hire  as  public  vehicles  in  no  less 
than  tlii  ''  rent  tuwru.  And  this  is  only  what  one 
firiu  ul rtc ! 

Mota  KRw  caaauijaa. 

r»  reach  me  of  new  cx- 
ptt  ■    of  con^lniiiinn.     I  have 

Juvt  been  tin  f  >cl  parl)cular>  of  a  new  twoscated 

lurrsage  nhiL „         itoctcd  m  S<.iutbj>on^  Lancashire,  at 

tlia  wnrksof  Mr.  Ohvrrvm    The  motive  power  will  be  a  gam- 
line  niolur  having  electric  ignition  and  a  water   jacket.     Tltcrr 
are.  I  understand,  icicnf  new  features  m  the  carriage^  which 
will  wngh  yui  iV 
gear,  whirh  hat  I 
Ao^itiTT  ocw  cat  < 
the  Angto-Amer  1  _ 
ihirr.     The  motive  power  is  supplied  by  ■  double-cylinder 

gaiolbtr  enp-r-     •  •—     f  •'-    • -ttcs  ol  the  carriage  is 

ibeftrcuM:'  itm.  tbia  tneul  having 
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b«:n  used  for  ihc  rtccnng  cnltimn.  steering  hand  wheel,  crank 
clutnWr  and  silencer.  Anoilier  featurtf  ol  ihc  simplicity  of  ihc 
mechanism  is  the  three  speeds,  and  the  rcversiog  motion  being 
Cuattollcd  by  a  single  lever.  The  Anglo-AmeHcaii  Co.  is  at 
prcxnt  in  ihc  turmoil  of  rcmovinft  its  works  from  Halifax  to 
York,  and  is  withholding  full  particulars  until  settled  down  in 
it*  new  quaricrs. 

BNOLISH   HOTUfl    PIRB   &NGINES. 

The  fact  tliat  self -propelled  fire  engines  have  not  yet  found 
favor  in  Ij>ndon  doc>  not  necessarily  illustrate  any  lack  of 
ability  on  ihe  part  of  British  nianiifaclurers  of  fire  engines,  and 
it  is  intcrcsung  to  Icam  that  Mcrrywcathcr  &  Sons,  o£  Grecn- 
wicli,  London,  have  just  constructed  such  an  engine  lor  use 
in  India.  Outwardly,  the  vehicle  resembles  in  general  appear- 
ance an  ordinary  English  fire  engine;  it  is,  hovrever,  fitted  with 
sn  arrangement  of  spur  gearing  wliich  enables  tlie  engine  to 
drive  an  tnterntcdiate  shafi  when  put  out  of  gt-ar  with  Itie 
fire  pumps.  The  tntcnncdiatc  shaft  is  fitted  with  a  differential 
or  balance  gear  and  drives  the  rear  wheels  by  means  of 
sprocket  wheels  and  chains.  Steering  is  effected  by  a  hand 
wheel-  The  pumps  arc  capable  of  delivering  joq  gals,  of 
water  per  minute,  and  of  throwing  a  jet  lo  a  height  of  150  (I. 
When  the  fire  engine  was  tested  in  London,  no  difTicutty  was 
found  in  mounting  hills  at  a  speed  of  10  miles  per  hour,  while 
on  ccmparati%ely  level  roads  a  speed  of  15  to  ao  miles  per  hour 
was  easily  maintained.  The  steering  wheel,  steam  regulating 
lever,  reversing  lever  and  brake  arc  all  within  easy  reach  of  a 
nun  fitting  on  the  ofl-i^idc  of  the  front,  and  an  auxiliary  brake 
'  is  provided  to  work  at  the  back.  The  machine  is  arranged 
to  carry  the  usual  complement  of  firemen,  hose  and  gear,  and 
the  entire  weight,  when  fully  equipped  wtth  fuel,  water  and 
the  firemen.  19  under  three  tons.  The  boiler  is  of  (he  same 
I'jtttern  as  that  used  in  the  construction  of  the  engines  sup- 
plied  by  this  firm  to  the  Mctropoltton  Fire  Uricade.  Steam 
ctu  be  rain-d  from  cold  water  to  working  pressure  in  six 
minutes;  but  if  a  heater  with  self-locking  couplings  and 
automatic  disconnection  is  fitted  in  the  engine  house,  steam 
can.  it  is  stated,  be  raised  in  so  short  a  time  that  the  engine 
can  start  at  full  s^c4  front  the  fire  station  in  from  three  to 
fotiT  minutes  from  the  linic  of  receiving  the  alarm.  When 
the  Krne  of  action  has  been  reached,  the  fire  pumps  can  be  at 
once  thrown  into  play. 

KNCLISH   LIGHT   STEAU  CAJUUACES. 

In  the  heavier  class  of  litcam  vehicles,  (he  recent  trials  at 
Liverpoiil  go  to  prove  that  very  grcii  progress  has  been  made 
For  a  long  time  little  or  ntjihing  has  been  done  in  England  in 
the  way  of  the  conMniction  of  light  steam  vehicles.  Since 
the  advent  of  tbc  Whitney  carriage  in  July  la'^t.  followed  in 
August  b>-  tlic  Stanley,  it  is  astonishing  what  attention  has 
been  attracted,  to  light  steam  vehicles  over  here,  and  it  is 
^aid  that  several  Engtinh  steam  carriages  to  carry  two  or  fonr 
prrMtns  will  shortly  see  the  light,  Among  the  concerns  en- 
KJgc<1  nn  t])e  dc!iigning  of  such  vehicles  is  the  Liquid  Fuel  & 
Kngtnccruig  Co.,  wliuse  heavy  wagons  and  omnibuses  have 
already  goc  well  beyond  the  experimental  stage. 

A    NKW    M»iHT  ncKNLII    VOITUKETTE. 

For  M>me  lime  past  the  prevailing  feature  of  the  automobile 
industry  in  France  has  been  the  great  number  of  light 
lotturettes  to  scat  two  or  three  pt-rsniis  which  have  made  their 
appearance  on  the  market.  The  accompanying  illustration 
shows  the  Hugot  carriage  made  by  M,  Hugot,  of  8  Rue  Sainte 
Apoline,  Paris,  in  which  the  motive  power  is  supplied  by  a 


3}4'bp'  I^c  Dion  gasoline  motor,  or  an  Aster  motor  of  similar 
;iowcr  (the  latter  described  in  a  recent  issue  of  The  Horse- 
less Age),  the  igmtjon  in  both  cases  being  eltctric.  and  the 
cooling  of  the  cylinders  by  means  of  radial  fins,  while  tlie 
carbureter  employed  is  tli.it  known  as  the  L»>ngiiemare.  A 
iwo'Spccd  gear  is  provided  by  means  of  which,  a?'si»ied  by  the 
vuriatiuns  possible  in  the  ignition  and  carburetion,  speeds 
ranging  up  ii>  iH  miles  an  hour  on  the  level  and  8  mites  up  hill 
can,  it  is  claimed,  be  attained.  As  will  be  seen  front  the  illus- 
trations, the  motor  is  situated  on  the  rear  portion  of  the  frame 
and  drives  the  wheels  represented  by  K  and  M  through  tbc 
intermediary  of  the  small  pinion  B  and  the  balance  gear,  con- 
si>ling  of  pinions  F,  E.  D,  C.    At  J  is  an  ordinary  step  clutch, 


Hi;C0T    CARSJACE. 

b)r  means  of  which  the  wheel  R  can  be  ntade  rigidly  connected 
with  the  right  half  of  the  axle,  or  to  run  free  on  the  same, 
when  the  low  speed  is  in  gear,  i.  c.,  the  normal  position  of  the 
transmission  device-  The  wheel  K  is  rigidly  connected  with 
its  part  of  the  a.\lc,  and  the  power  of  the  motor  is  transmitted 
through  the  differential  gear  to  both  of  the  wheels.  The  gear 
cAie  which  surrounds  the  balance  gear  also  serves  as  a  drum 
for  the  low  speed  brake  (not  shown  in  Fig.  2).  When  it  is 
desired  to  change  over  from  the  low  to  the  high  speed,  the 
band  brake  G  is  tightened,  the  clutch  J  being  at  the  same  time 
releascd.'allowing  the  wheel  K  to  run  loose  on  its  part  of 
the  axle,  the  result  being  that  only  the  wheel  M  is  driven,  the 


i^y  -^i 
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HUCOT  TltAN8)4ISS10X. 

speed  being  double  that  of  the  low  gear.  To  change  back  fn»n 
tlie  high  to  the  low  speed  the  high  speed  band  brake  H  is  ap- 
plied and  the  clutch  J  again  brought  into  action,  although  at 
the  high  speed  only  one  of  the  wheels  is  driven,  which  seems 
to  us  a  drawback.  The  carriage  is  said  to  be  very  successful  in 
Parts.  The  body  is  suspended  on  a  steel  frame  by  plate  springs 
at  the  fnmt  and  C  springs  at  the  rear.  The  little  carriage  has 
accommodation  for  three  persons,  two  F.icing  the  direcrum  of 
prngresH  and  one  on  a  seat  contrived  at  the  front  on  the  box 
containing  the  tools  K-ittery,  etc.  'Hie  wheels  are  of  the  c>'cle 
type,  shod  with  pneumatic  tires,  while  the  weight  of  tlic  rig 
complete  is  given  a3i  about  440  Ib^.  It  can,  it  is  claimed,  mount 
gradients  01  1  in  10.  Arrangements  arc  provided  for  starting 
and  stopping  the  motor  from  the  driver's  scat. 
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Automobile  Company  of  America's 
New  Styles. 

The  Automobile  Co.  ot  America  have  just  fincihcd  two  new 
itylcs  of  vehicles  propelled  by  the  "American"  ffaiotinc  mo- 
tor*;  a  fttanhope  phuctoa  and  a  brake,  arid  have  a  trmrinit 
brake  and  a  ilclivcry  wayon  well  under  way. 

The  stanhope  is  so  constructed  that  il  the  top  »  laVcn  off  i 
iwcoiid  5e«l  may  be  opened  up  in  the  rear,  ihus  aocommodat' 
ing  five  persons.  Power  is  f>upplicd  by  a  7  h.p.  twin  motor, 
balanced  and  mufHcd.  The  weight  of  the  vehicle  is  1.400  lbs., 
the  extreme  mileage  on  one  supply  of  fuel  is  150,  and  the  max- 
imum speed  is  sB  miles  an  hour.  The  capacity  of  the  water 
tank  is  8  gals. 

The  brake  accommodates  six  persons,  runs  250  miles  on  one 
«upply  of  fuel  and  weighs  1,600  rbs. 

The  touring  brake,  tlie  design  of  which  is  reproduced  here, 
will  carry  enough  gasoline  for  a  run  of  450  miles.  The  8  h.p. 
motor  is  vertical  and  is  placed  in  front  of  the  vehicle,  leaving 
the  whole  of  (he  body  free  for  passengers  and  luggage.  There 
arc  three  forward  and  three  reverse  speeds,  and  an  emergency 
brake  on  the  wheel  in  addition  to  the  ordinary  band  brake 
Sohd  tires  ajid  wooden  wheels  are  preferred  for  ibis  dass  of 
vehicle,  although  an  option  1$  given  tlie  purchaser  with  respect 
to  tires  and  whcelt. 

The  delivery  wagon  has  exactly  (he  same  gear  as  the  brake 
and  is  tnicnded  specially  for  country  use.  It  was  designed 
(or  B.  Altman  Sc  Co,,  the  well-known  New  York  dry  goods 
merchants,  who  have  placed  an  ortfer  with  this  company  for 
a  number  of  them. 


The  Clark  Steam  Carria£:e. 

Edward  S.  Clark,  builder  o{  marine  engine*  and  boilers,  a^a 
Freepijrt  St.  Boston.  Mass,  is  llic  designer  and  constniclor 
a(  the  steam  carnage  herewith  shown,  which  has  been  in  uae 
(or  Mvtral  months  by  the  inventor,  and  has  shown  itself  well 
aitapted  for  road  use. 

In  *ty1e  it  is  a  da&-adus.  aod  iti  weight  a  i,aoo  Uis.,  all 
supplies  on  Wire  wheels,  30  and  M  in.  respectively,  with  hubs 
*,l-j  in    wide  and  f  i-m    tpokc*.  f:waged  down  to  3- (6.  are  em- 
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ployed.  The  pncimiatic  tires  are  3  in.  in  diameter.  The  frame 
i&  of  stcd  tubing;  the  front  axle  is  tubular  and  the  rear  solid. 
FuH  allowance  is  made  in  the  kont  of  the  frame  {or  the  in- 
iqualitics  of  the  road.  RoUcr  bearings  are  nscd  m  the  rear 
axle 

Alt  the  machinery  is  incased  in  the  Ixxly,  the  ciDnpcusaling 
gear,  brake  and  driving  gear  being  all  inclosed  together  in  a 
dust-proof  case  on  the  hind  axle. 

There  arc  t^  handles,  one  for  steering,  the  other  for  r^ 
ver^ng  and  regulating  speed.  The  tatter  works  straight  op 
and  down,  and  llie  former  may  be  turned  over  and  used  00 
cither  side  of  the  scat 

A  band  brake  is  operated  by  a  pedal.  The  boiler  is  Clark's 
patent  water  tube  boiler,  so  constructed  that  no  explosion  can 
take  place,  aod  there  are  no  targe  surfaces  to  bum  out  If  the 
carnage  it  left  stuidmg  for  half  an  hour  and  the  water  gives 
out,  no  damage  will  be  done. 

The  safely  valve  ia  set  at  300  lbs.,  and  the  diaphragm  closes 
the  (ire  down  at  250  lbs. 

Tlic  double  cytmdcr,  rcvcT»iUe  engines  develop  6  h.p..  a 
special  reversing  device  being  employed.  A  burner  of  im- 
proved duign,  on  which  patents  have  been  applied  for,  is  said 
to  be  free  from  the  objection.^  heretofore  found  in  burners  of 
this  class. 

The  supplies  consist  o[  s  t*^*-  of  gasoline  and  ao  gals,  of 
water,  and  the  seating  capacity  is  five  or  six  persons,  if 
desired. 

THI  SBAW  DaiVOW  AND  STUEUNO  STITIlt. 

In  Mr.  Clark's  shop  is  a  veritable  curio  in  the  way  of  a  motor 
carriage,  which  is  being  built  for  a  Hyde  Park  inventor  named 
Shaw,  a  locomotive  inventor  of  some  note.  The  miniature 
steam  engine  that  is  to  run  it  is  practically  all  under  instead 
uf  behind  the  seat,  so  that  tlie  vehicle  is  smaller  and  of  some 
what  neater  design  than  most  others  of  the  runabout  class. 
But  the  distinctive  feature  of  it  it  that  in  driving  and  in 
btccring  both  front  and  rear  wheels  act  together. 

For  the  driving  a  duplex  arrangement  of  sprockets  and 
chains  exerts  power  on  the  front  and  rear  axle  at  the  same 
lime.  This  arrangement  i«  expected  to  be  of  great  aasistaixe 
where  one  pair  of  wheels  happens  to  gel  stuck  in  a  depression. 
or  runs  up  agaiust  an  obstruction. 

In  the  stccrmg  the  contrivance  shows  the  most  ingenuity.  A 
Icmg  lever,  ruing  perpendicularly  outside  the  body  M  the 
vehicle  at  the  left,  is  connected  beneath  the  carnage  in  soch  a 
way  tliat  when  the  lever  t«  pu»hed  furward  tltc  axlei  pivot  in 
iJivMii  Thjt  is  in  case  of  «  turn  toward  the  left,  the  push  on 
Fix  l.-wt  l'Mri);»  it>e  forward  and  rnr  wheels  on  the  left  hand 
idr  of  the  vehicle  toward  each  other,  spreads  apart  the  forward 
^md  rear  wheels  on  tlie  other  side,  and  makes  the  rear  wheels 
i\n*i  in  the  work  of  changing  the  direcljon  of  the  carriages  A 
pu<h  00  the  lever  in  the  other  dtrectinn  produces  tlw  turn  10 
the  rtght  It  i«  expected  that  thi<  arrangement  will  allow  somt 
turiirlsingly  short  turns  to  be  made. 


Th*  pacing  machine  branch  of  the  motor  buatncts  is  receiv- 
ing a  good  deal  •>(  atlrntinn  near  Boston.  The  Waltham  Mfg. 
Co  are  going  into  that  Imr  of  business  quite  extensivety,  and 
a  steam  motor  pacing  machine  is  under  coostnictioD  at  the 
Nrwton  works  of  the  lux^nmobile  Co.  of  America.  The  mo- 
tor, placed  bdwecn  iht  front  and  rear  seats,  will  be  operated 
bf  ih^  wcond  rider,  while  the  first  looks  after  the  steering  of 
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COMMUNICATIONS. 


Need  of  a  Stan<lard  of  Efficieocyj 


Sprinfrfleld,  0„  Stpt.ao. 

Editor  Harselcss  Age: 

Having  brcn  a  reader  of  Tlie  I  itK«  llie  iMiit 

ol  ht  first  mimbcr.  1  wooIU  like  .  ,  i  n  througU  ihe 

columns  of  your  paper  to  ihe  -nnsentty  of  the  carty  estaM^b- 

-menl  of  a  standard  of  efficiency.'  by  wttidi  itie  T»crfnriiiaoce 

of  all  Kavoline  autoiDobile)*  can  b«  mnicured. 

The  time  is  not  far  off  when  cosi  of  operation  will  d«CKle 
the  question  as  to  the  kind  &nd  nuk«  of  rehicl«  which  is  to 
have  the  preference. 

Oi  cuuru  other  things  besides  the  cott  of  Dpcfstien  are  to 
be  considered,  but  rmpfa*i«««»«»  in  aU  kinds  of  automobiles 
are  being  so  rapidly  mad«,  that  what^t  lifBt  MWined  obj«c- 
tionablr  or  unpractical  fraturet  in  each  are  fast  yieltB«g  !o  lb* 
efforts  i^f  the  coimtlc&!i  inventors  now  working  in  iltia  line. 

At  pic»ni  tlicre  arc  numerous  makc^  of  automobtl<«  t>eing 
ofTcfCiI  for  sale,  anil  it  would  surely  be  z  benefit  tu  all  intending 
purchasers  if  some  rule  were  ci>tab1i>>hcd  whereby  the  per- 
lormance  of  titc  autumubile  coohl  be  nrntunML 

We  read  in  the  different  adfcrtiscinejii*  the  cost  of  opera- 
lioa,  which  \i  variously  stated  lo  be  a  muaII  fraction  of  a  cent 
per  mile. 

Now.  one  nwnufacturer  might  mean  the  average  cost  on  the 

average  road  m  hia  locality,  while  another  manufacturer  might 

but  the  cost  on  the  very  bctt  performance  he  had  fvpr  hren 

•  lUc  to  get  out  of  hi>  vehicle  under  llic  moM  favorable  cir* 

cnm»tance». 

From  what  h»*  been  published  in  diffefeni  way*,  the  ptlMI^ 
already  expects  entlrvly  too  rniKh  from  the  autoraobiV 

The  (airy  itoric*  we  read  aboot  it«  being  potyblr  for  one  to 
do  butineti  in  the  ciiy  and  hve  JO  nidffl  nut.  i:  1 

forth  on  an  automobile  at  a  oj^t  of  bui  n  fr« 
vnindfi   idrat,   -ind   no  doubt   cnn   he   realtrtrd   under   the  tw^-r-t 
favorable    condilittn*.    but    *«ch    *ioii-ni«Hii    in    premature 
and  give  the  public  the  idea  that  «ueh  perfiinnane«ii  can  b«  had 
from  an  aulomobile  every   day.   rain  ur   shore,   without  any 
e*pecial  thuuyht  a*  to  rlw  kind  ftf  mad  to  h#  iravelrd  nvrr. 

The  nenr  future  hnldiv  in    i  ihe  work-a-day  iium  ih* 

poMJbility  of  (raveling  a  ki  nve.  rain  '>r  <hm^,  over 

good  roads  at  ttie  co«t  of  but  a  Um  ccntii,  ind  v  Med 

now   i*  a   fixed   standard  t)f   cfhaency  by   whu  urcien 

using  liquid  fud  can  be  rated. 

The  price  of  gatoltne  nut,  ooly   HuctualCfl  greatly.  bilt'L*' 
different  in  different  Iocahtie»,  ki  thai  it  '•ccnn  to  nic  that  the 
mf'  I  way  to  (iiabli^h  a  standard  of  ef(ici«*ficy  wmtUS' 

be  1  r^lruUiiont  <>n  The  amrntnt  m(  fur!  coimmcd  in* 

traveliuK  *  i'<  '  >''*d  ai  a  given  s>ee<d 

The  rale   H.  >    to  all  vchidr-   i!-tnr  'croid  ftltl      A 

manufacturer  m  ntmg  hit  aut<'i 

fcmething  like  the  fcitlowing :    "(h..  ..  - _  :  -.i 

of  350  IbA.  1,1  the  rate  irf  lo  mile*  tier  hour  on  hard.  ]e%«l  r(.<wA  ' 
with  ■  CDNfiDnptioo  uf  fcaDlIo*  at  the  ntr  of  U>c-twdf  bint  V*r 
mflt" 

Or,  "\*  em   grade  <  hani  and  fmnnchft  ar 

the  rate  iir.  with  a  coa«timption  of  fuH  at 

lh«  rai«  of  fVi  pmt*  per  mile.** 


tt  matters  very  little  what  the  horse-power  of  the  engine  is 
cr  even  the  weight  of  the  vehicle,  so  long  aft  the  cost  of  opera- 
tion and^pced  are  known. 

From**  rating  something  on  lines  as  suggested  above,  the 
intendii4t  purchaser  can  determine  which  vehicle  will  best  meet 
bit)  re(]4jrcm«iili. 

A'laiyc  faowr  must  alway»  be  allowed  for  the  increaMd 
(tower  r«qutrod1o  travd  over  the  same  road  when  it  is  wet  or 
soft,  if  a  ccrtaJgtchcdule  is  lo  be  maintained. 

The  editor  of  Tke  hrorsetess  Age  calls  attention  frequently 
lo  (he  tinponanec  of  ^iiarttng  tliis  new  industry  on  a  sound 
und  pnctical  bans,  and  it  ^eeins  to  me  very  desirable  that,  as 
rhe  automobile  emcfgea  from  the  ex|>erimcntal  state,  tlic  pai>- 
Uc  should  be  given  facte  aod  data  regarding  its  perfornumce 
H>  that  an  intcndittg  asertaa  select  with  safety  a  vehicle  suited 
to  hi  a  needs- 
Hoping  ttieve  sugfCBtiORS  -wtll  rcsuk  in  good. 
I  am  A-ery  t  MpwiWIy,- 

R.  P.  THOMPSON. 


Balanced  Qas  Motors- 
Torque. 


-Thrust  and 


New  Haven,  Cona..  Sept.  39> 
Editor  Horseless  Age: 

It  IB  a  pity  that  some  one  doe«  not  get  up  and  nail,  once 
for  all,  the  fallacii>us  notion  ilul  (he  explosion  in  a  ga^  engine 
cylinder  may  be  "balanced"  by  a  iinmluncuus  cxplu^iun  m  an 
''ppu5i(c  cylinder,  with  tiic  putuns  muring  toward  each  other. 
Kvery  few  months  we  hear  of  ^ome  fresh  contrivance  of  this 
M>rt,  and  tlic  fact  that  nunc  uf  them  are  ever  heard  of  aftor 
their  fine  appearunce  uetnt^  in  nn  wikc  to  Hrtir  *iu:ccediug 
invcnlora. 

A*  a  matter  of  fact,  the  I'lr.")!!*.'  m  uic  cxpioMnn.  acting  in 
;■  dtrecticti -parallel  iti  the  crlmdcr  bore,  is  ftutulncd  within  the 
ingine  nw:lf.  by  '  -      It  i^  never  tca^ibic 

ixtcrnally,  Ai»d  '^aflcmg  or  can   profit 

by  It  than  a  cat  rcqatrv^  tvm  tads.  What  really  is  sensible 
cxirmaUy— «fldr  troui  the  inertia  uf  the  reciprocating  luris  li 
ihcM  be  unbalfcneed— i*  the  reactioA  of  the  encinr  frame  from 
th«  twisting  luumrnt  appbed  by  Uk  explpMon  u*  the  shaft. 
A*  Ihiv  rmetinri  i«  t-qtial  %o  the  iwutiug  ittoment,  it  follows 
ill  -)'rn»  are  n^    "  rnr  simultaneously  In- 

ngine   wi!.  ;st   twice   as  much  as 

'  :  lc:u.    Tbc  ictil  ptublrni  i>  not  one  of  thrust, 

I'  -id  the  attempt  to  balance  the  ti^rque  by  any 

OI  1*  i»  a  g«od  deal  libe  trying  to  bft  one's 

The  alWfve  nli MiiKtitm  is  freqtrently  noc  noAerstDod  by  gas 
engaiv  rxpenawaiert,  but  it  woalrT  '  *  be  more  tlian 

ijPrtHwBy  mMom  m  the  coimtfttii  '  Mr    F.niest  M. 

Wllfle,  tn>ot»ris«oc  of  Sefit  .\-  rated  in  hi» 

Fig.  1,  in  partitnitar.  will  not  «-i  ho  thing*  he 

c\%imt  for  it,  .\»  the  cylmder  axr«  arr  tar  out  of  line,  tlic 
inirhanieal  bahnec  would  be  very  iniperfwj  even  if  the  recipro 
rating  and  totaling  part*  alway*  mnrwd  in  opposite  direction^ 
and  at  the  ^ame  '     ''iit  tliey  do  not  evwn  tyncbroai^e.  as 

any  une  irure-^f-  wmg  thf  urrowv     When  (he  lower 

I    '  icruke   (he  upper  ■•fle  will  be  abom 

'-  'ikc;  and.  needleu  tu  say,  the  ex- 

pknum  arc  not  siraultancoas.     It  would  ateou  seem  as  if 


ft  R«.  1,  Od.  <i  «N. 
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the  cngravtr  w«rt  at  fmlt,  snd  that  the  apiKr  crank  iMn  was 
intended  to  be  below  the  center,  like  the  other.  Even  thus. 
lMnp«\'cr,  ilie  arrangement  would  be  much  inferior  to  the  con- 
ventional opposite  cjriinder  type  with  two -oranks  180  degrees 
apart  on  tiie  same  xhaft. 

In  the  motor  shown  in  Fig.  a  of  th«4anie  letter,  both  crank 
<hAft«  rotfttfr  in  the  «anie  dtneetion.  and  there  Is  not  «ven  the 
superficial  semblance  of  a  balnneed  torque.  It  is  trt  be  noted 
that  Fig*  1  Rid  2  are  diametrically  opposite  in  prineiplc.  bo 
that  <Tcn  if  one-w«rc  correct  the  v>thcr  conld  not  be.  In  point 
of  feet;  boweveri  neither  arningement  has  wiy  good  «xciise 
what«Ter. 

HERBERT  t..'  TOWLE. 


An  Advocate  of  Three-Wheelers. 

Hyde  Park.  Mass..  Sept.  28. 
Editor  Hor*ele<«  Arc  : 

I  have  always  admired  your  open  expression  of  opinion  on 
matters  atrtomohilr.  particularly  nn  "IJqnid  Air,"  and  you 
ouftht  to  be  backed  up  by  all  interested  in  your  endeavor  to 
point  ont  what  to  avoi*  in  ■  the  inexperienetd  and  thus  save 
them  many  dolIar.«;  and  much  time. 

Once  in  a  while,  however,  in  your  discussion  of  the  legiti- 
jnale  problems  cop  fronting  the  horsrie^st  carriage  dotgner.  you 
ran  coontcr  of  what  my  experience  tcache?.  «nd  a«  you  invite 
dificiisfiion  I  take  the  lihcrty  to  object  to  your  remarks  and 
eoneltKion?  r^arding  a  three-wheeled  a?  compared  tn  a  four- 
wheetrd  vehicle. 

You  state  the  three-wheeler  skids  more  than  the  fotir- 
wheeler.  and  that  the  piiblic  do  not  want  three  wheels  any- 
how. '^^ 

Avto  .skidding.  I  would  advise  the  removal  nf  the  pneumatic 
.tires,  substituting  ordinary  biigg>-  wheels,  that  is  with  Iron 
tires.  This  done.  T  think  you  wmild  nut  be  able  to  make  the 
three-wheeler  ^kid,  however  grea«y  the  pave. 

As  to  the-  public,  I  should  Itke  to  ask  what  do  they  know 
^out  it?  Are  they  ever  consulted  by  a  railrond  company  as 
to  the  style  of  the  locomotives  they  propose  to  use.  or  the  num- 
Ifcr  of  wheels,  etc.?  I  I>cg  to  say  (hat  if  a  motor  carnage  is 
-dereloped  it  will  be  done  by  some  one  who  ivnot  aware  of  a 
■  public  or  their  «opfvi«ed  "idea-*,  or  one  who  doe^  not  care  a 
rap  •nyway.      The  piihUc  Will  have  to  he  trained 

I  d(>not  think  it  w  gorxl  policy  In  the  present  slate  ol  the  art 
to  cast  any  reflections  on  designs  tha»  are  being  worked  mit. 
The  fact  that  others  have  abandoned  three- wheelers  proves 
fiothipg  at  all. 

Yours  (nily. 

W.  C  BRAMWKLT.. 


cSteel  Tubing  for  Piping. 

Peoria,  HI,,  Sept.  a6. 
-'«rt(tof-Hof«les<  Age: 

•Some  lime  ago. yon  inqittred  for  parts  thnt  might, he  made 

-4»y  A  part  supply  cnrnfiany  for  motor  vohiele  service,    li  occurs 

to  the  writer  that  all  vehicles  u*c  more  or  less  ptpuig,  and  that 

a  light  article  using  steel  tubing  and  malleable  iron  or-  steel 


Actings,  so  as  to  b«  both  atrong  «ad  light,  would-  be  4Qite  *c- 
ccpiable  10  the  motor  vehicle  builder. 

At  present,  gas  piping  is  the  -only  article  aauulahle,  JuUess 
vomethtng  ftpecial  it  turned  out  by  each  inakcr.<and  when  this 
14  done  it  is  hord  to' get  supplies.  If  smne  concern  would 
.«upply  steel  ttibing,  either  with  6ne  thisada  or<  with  seUcd 
thread  and  light  steel  fittings  to  match  them,  they  wcmld.&)d 
buyer?  all  over  the  eountry.  because  of  strength  and  saving  in 
weight. 

Kot^only'Would  motor  vehicle  people  buy  such  an  article,  but 
many  other  lines  of  work  would  be  pleased  to  get  light  tubing 
able  to  resist  vibration,  because  of  its  roHed~thTead.  "It  is  well 
known  that  gas  piping  is  quite  irregular  inside  and  out.  and 
thnnhethroad  largely  destroys  its-strenglh. 

We  bifer  this  suggestion  for  what  it  mav'^'WOBth. 

DURYF^^MFG.  CO.. 

By  C.  E.  DufTca. 


Air  Not  a  Cushion  Under  All 
Circumstances. 


Peoria,  ni..  Sept  JO. 
Editor  Horseless  Age: 

I  have  read  with  some  Interest  ihc  article  by  Mr.  Gralwni 
in  your  issue  of  Aug.  .^o.  also  the  reply  thereto  by  E.  A.  U. 
in  your  issue  of  Sept.  20.  I  am  inclined  to  decide  with  Mr. 
Graham  under  the  circumstances,  inasmuch  as  air  is  not  a 
ctishion  in  all  circumstances.  I  know  from  experience,  if  ruH- 
ber  is  confined  po  it  cannot  eitpand.  as  for  instance  a  rubber 
(ire  in  a  steel  rim.  that  portion  which  is  exposed  above  the 
rim  only  acts  as  cushion,  while  that  portion  which  is  in  the 
concave  part  is  simply  dead  and  will  not  expand,  as  it  i«-bcld 
in  confinement  tmless  the  riro  will  yield.  In  my  opinktn.  the 
rubber  pnenmatic  cushion,  as  I  underhand  it,  is  an  unyielding 
receptacle  in  which  air  is  eompressed  to  a  certain  measure, 
according  to  the  weight  it  carries,  which,  of  course,  wonld  be 
according  to  the  weight  of  the  wagon  bed.  which,  under  fiome 
circumstances,  would  he  considerable,  and  which  !«  dead 
weight  and  cannot  be  compared  with  a  bicycle  tire,  a^-  only  a 
small  portion  of  the  tire  is  compressed  in  coming  in  con- 
tact with  the  ground.  If  the  receptacle  or  cushion  it'cif  wa* 
made  of  expansive  material,  the  case  would  be  quite  differeni- 
as  air  which  Is  already  compressed  under  the  dead  weight  and 
eannot  yield  any  more  would  stretch  the  bag  or  cushion,  and 
thcrelry  make  it  elastic,  and  no  doubt  be  of  some  use  for  which 
it  is  intended. 

In  my  opinion,  a  solid  rubber  cushion  .made  of  the  right 
consistency  of  nibber  would  he  far  better  for  pneumatic 
cushions,  providing  it  was  so  placed  so  it  could  expand  in  all 
directions,  and  this  could  be  made  in  the  same  shape  nf  a 
pnenmatic  cushion  which  would  he  most  desirable. 
Yours  trulv, 

f.h:  bolte 


A  Friend  of  Truth. 


Boston.  Mass,.  Sept.  3^. 
Editor  Horseless  Age : 

The  writiTha-i  noticed  your  edilcrtil  cnneeming  the  "l.t'«nid 
Air  Fake"  to  Boston,  and  wishes  to  commend  ronhighly  VQon 
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the  stand  you  have  uken,  and  the  hor5elc5.<^  vehicle  industries 
are  to  be  cangratiilatcd  that  there  is  an  editor  with  nerve  and 
honesty  enough  in  his  makeup  to  speak  boldly  againa  th« 
corrupt  tnethcKls  used  by  "fake"  organitations  who  are  using 
sn  honest,  growing  induMry  for  selfish,  mercencry  methods. 
Thc5c  are  not  the  only  ones,  and  we  trust  yon  will  continue 
ytiur  good  work. 

With  best  wishes  for  the  growth  of  The  Horseless  Age,  I 
am,  Vours  very  truly, 

W.  S.  ROGERS. 


THE   HORSELESS   AGR 


V<4.  Ik  H9i  V  < 


LESSMSofibeBBAD 


Vmn  tit  nntnr  veblel««  ar*  tavttad  to  ootitHlKito  U>  this  deputaMDt 
for  Ute  itc»d  <>t  the  tnduniT- 


Incidents  of  a  New  En£:land  Motor 
Tour. 


New  York,  Sept  26. 
Editor  Horseless  Age : 

Some  of  your  rcidm  may  be  interested  io  comparing  their 
experiences  with  mine  in  a  recent  Irip  of  ^e^o  tnilcs  which  I 
made  from  the  While  Mfnunialns  throuxh  the  Connecticut 
Valley  to  New  York  with  a  Kav^'line  phaeton. 

As  ■  general  rule  I  found  few  horses  seemed  afraid,  although 
I  have  always  used  extreme  caution,  especially  If  a  woman  waj 
dftvirg,  I  think  all  m-ho  have  had  road  experience  have 
noticrtl  that  the  rn.iin  ilifFiculty  with  a  Imr^c  driver  is  that  hi« 
mind  ii  so  much  abfcirhnj  in  nbwrving  the  motor  carriage  he 
pays  little  attention  to  hi<)  beast,  and  many  accidents  other- 
wise avoidable  may  be  sttributcd  to  this  fact. 

The  question  »  often  discussed  as  to  whether  En  meeting  a 
timid  horse  tt  is  better  to  pu«h  rapidly  altead  or  alow  down  or 
even  »top.  I  think  is  surrounded  by  so  rnnny  conditions  that  no 
irenerAl  rule  can  he  laid  down,  each  cue  resting  in  the  sound 
di%cretton  of  the  molori^it. 

One  driver  whom  I  met  on  my  trip  through  New  Hampihlre 
had  a  mind  nf  a  decidedly  praeiieal  turn.  He  wan  a  Hebrew 
peddler,  and  was  driving  a  poor,  jaded  creature,  attached  to  a 
heavily  ladrn  wagon  On  seeing  thr  motor  carriage  apprnaeh- 
ing.  he  excitedly  raicrd  hit  hand  at  a  nignat  In  »top,  which  I 
did  at  a  di&lance  of  probably  .100  ft.  As  the  horse  showed  no 
sign*  of  fear  and  the  man  scerncd  In  be  wnitinjt  for  w^mething  I 
called  for  him  to  come  on.  when,  with  a  rluracteritiic  gesture. 
be  Mid:  "Veil,  if  I  come  on.  who  pays  tlie  damage?"  The 
man's  eye  for  huwne.M  was  beautifully  illustmted  by  this  In- 
cident, but  it  is  nredle««  to  say  that  the  question  of  damage 
had  no  chance  to  arise. 

I  ffi  »tandinK  by  the  road- 

side u  )ing.  and  thrnagh  this 

negbgrnce  occurred  the  tinly  aceiilrnt  which  happmc*!  ilnting 
the  rniirr  run  A  large  and  cohi«h  li«'rv  attacbnl  to  a  hadnl 
ire  wagon  was  left  unattended  in  the  middle  »f  a  Mrcet  in  a 
Vermont  town-  I  ^topped  at  a  reaconahle  distance,  not  intend- 
ing to  pass  him  until  hi*  driver  ^hoald  make  his  appearance. 
hu»  t'  iftrr  turveying  my  cArringc.  preferred  not  to 

wait  1'  ik'cr.  and  auddenly  wbcding  arotmd.  proceeded 


to  tnake  free  deliveries  of  ice  through  the  village  at  ■  veryj 
remarkable  rate. 

I  found  no  dtlTicuIty  in  obtaining  supplies  of  gawlmc  at  tl 
principal  towns  and  villages,  though  it  would  be  of  great  a 
si<)tance  to  motorist:^  if  a  \hx  nf  the  $torc!i  keeping  gasoli: 
were  acce^fiblc.  In  Great  Britain  and  France  such  lists  have 
been  made  up  with  great  care  by  the  automobile  clubs,  and. 
understand,  have  prov^  of  much  value. 

It  was  a  great  pleasure  to  lune  the  rapid  advance  that  11 
being  made  in   scientific  road  building,  particularly  tbroug! 
the  State  of  Massachusetts'  and  portions  of  Connecticut.     \' 
motorist,  however,  who  ventures  into  Vermont  over  the  old 
post  roads  along  the  Connecticut  Valley,  on  either  side  of  the 
river,  will  find  part  of  the  way.  or,  as  far  north  as  Whitt 
River,  some  of  the  worst  specimens  of  road  imaginable,  al 
though  [  found  the  hilly  roads  lying  back  from  the  valle; 
quite  good. 

Generally  speaking,  the  triads  were  better  than  I  had  ex 
pected.  e-ipecittljv  in  the  White  Mountain  region,  and  in  ever; 
direction  I  fotmd  plenty  of  evidence  of  progressive  imprtn-e- 
menu  GEORGE  F.  CHAMBERLIN. 


AUNOR   MENTION. 


T.  P.  Newton,  a  machinist  of  Butte.  Mont.,  is  the  invent 
of  a  gasoline  carriage. 

Roach  9t  Albanus,  Ft,  Wayne.  Ind..  arc  fitting  up  their 
factory  for  the  mnnufacture  of  motor  vehicles. 

Geo.  L.  Odenbrett,  Milwaukee.  Wis.,  recently  exhibited  a_ 
gasoline  carriage  of  his  manufacture  at  the  local  fair. 

Kenneth  A-  Skinner,  agent  fcr  the  D«  Di<in  &  Boutna 
motors  in  the  Ignited  States,  withes  to  engage  in  a  motol^ 
tricycle  race  with  any  comer. 

Tlie  Kensington  Bicycle  M%.  Co..  Buffalo,  K.  V.,  will  manu-| 
facture  the  batteries  for  their  electric  carriages.     They  will 
close  out  their  bicycle  bu^tne&s. 

TTie  r)iamf>nd  Rubber  Co..  Alrmn,  O..  are  now  prepared  tfl 
make  repairs  on  motor  vehicle  lirei  at  their  New  York  Citj 
Repair  Departmciil.  211;  West  ^A  St.  Their  factory  rciiair  dr-1 
panment  will  hereafter  be  u«ed  to  take  care  of  repairs  from  the 
territory  west  of  Akron. 

The  Trudson  Ga«  Motor  ft  Vehicle  Mfg    Co..  of  Sarain 
Springs.  N.  Y.,  ha*  been  iticorpnratcd  with  ftno.gnn  capitaLJ 
The  directors  are!    Ira  B.  Frcyer.  of  Ballstoo  Spa;  Joseph  Pj 
Brennan.  W.  S    Rohrrt«on.  William  P.  Tarram  and  H. 
Rood,  of  '^  ■  Springa. 


Volume  I,  No.  1. 

pARTIES  having  coppics  of  the  Novwnbcr,  1895, 
^  otimber  of  Tiut  HoKSCsss  Aov,  which  they 
ue  wlUlng  to  sell  or  exchAog«  for  Utcr  nomben, 
requested  to  cotDtnuaicmte  with  the  pabliabcr. 


'N<tXOi:£.«.Un. 
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A.  n.  Herring's  "nobike." 

Wc  have  already  referred  to  the  small  K^soline  motors  o( 
A-  M.  Herring,  of  St.  Joseph,  Mich.  We  src  now  enabled 
to  illufitratc  a  motor  tandem,  called  by  the  builder  a  "mobike" 
tandem,  weighing  95  lbs.,  and  propelled  by  a  gasoline  motor 
wetKhing  32  lt>s.,  and  developing  i  f-3  b.l).|)..  probably  the 
lightest  motor  for  its  effective  power  that  has  ever  been  put 
on  a  commercial  vehicle. 

The  tandem  has  covered  about  3S0  miles  on  comparatively 
poor  roads,  and  inasmuch  as  the  care  of  the  motor  is  taken 
entirely  out  of  the  hands  of  the  user,  the  motor  is  still  in  per- 
fect condition.  No  adjuslincnt  of  the  gas  and  air  mixture  is 
raid  to  be  neccssarj-.  when  a  given  grade  of  gasoline  is  used. 
Ignition  is  rfTected  rvcn  at  starting  hy  the  small  dynamo  to  be 
seen  Inck  of  the  oil  cup,  the  weight  of  the  d>Tiamo  having  hem 
reduced  to  8  lbs.  without  imp.iirlng  its  efficiency. 

AH  of  the  mechanism  except  the  chains  is  inclosed  in  dust- 
proof  casing,  nearly  filled  with  oil,  continuously  supplied  from 
one  sight  feed  oil  cup.  The  oil  cup  contains  two  days'  supply, 
and  the  motor  cmild  l>e  nm  50  to  60  miles  more  without  dam- 
pge  before  tlie  oil  tn  the  casings  would  become  too  low  to  keep 
the  turbine  Iwarings  and  the  transmitting  gears  in  good  con- 
dition. The  main  tank,  the  one  on  which  the  name  is  painted, 
holds  sufficient  oil  for  a  run  of  eight  hours — a  trifle  over  five 
quarts.  Directly  beneath  this  lank  is  the  spark  coil.  Along- 
side of  this  is  the  explosion  chamber  with  cooling  ribs,  with  the 
high  *pced  lurbtnc  at  the  rear  end.  Abort  this  casing  arc  the 
exhaust  and  mixture  pipes,  which  lead  (one  through  and 
one)  into  the  carbureter  in  ihe  rear.  This  carbureter  contains 
an  automatic  device  which  produces  a  constant  mixture,  vary- 
ing the  relative  amount  of  opening  to  air  and  gas  to  suit  best 
nmning  conditions  entirely  independent  of  the  operator.  The 
small  half-dial  and  pointer  near  the  forward  end  of  the 
carbureter  is  set  by  the  operator  for  the  grade  of  g.asoIine 
used,  and  needs  no  further  adjustment  for  cither  starting  or 
steady  running  in  hot  or  cold  weather.  The  motor  is  entirely 
free  from  vibration,  need?  no  attention  from  the  operator,  who 
controls,  it  and  the  speed  of  the  machine  with  the  left  .foot, 
l«rfaich  rests  on  the  turbine  casing  just  almve  the  small  le\-cr, 

arely  noticeable  against  the  side  of  the  carbi:reter. 


Jt  has  been  found  entirely  safe  to  dispense  with  pedals  a1< 
together.  Starting  is  a  very  simple  matter,  it  being  merely 
necessary  to  push  the  machine  along  a  few  paces  and  mount 
hy  the  back  step,  when  iho  engine  immediately  lakes  hold. 
This  seldom  rctinfrcs  a  nm  exceeding  35  ft. 

Test.s  of  this  machine  on  grades  are  said  to  show  a  capacity 
of  mounting  a  9  per  cent,  grade  at  16  miles  an  hour  with 
one  rider — total  weight  on  wheels,  27J  lbs. — and  without 
change  of  gear,  but  with  two  riders — total  weight  on  wheels 
400  lbs. — the  machine  has  covered  7  miles  in  fifteen  and  one- 
half  niimttrs  on  the  bicycle  path  between  St.  Joseph  and 
Slevensvillc,  Mich.  This  path  is  not  level,  but  has  numerous 
grades,  some  as  much  as  400  to  700  ft.  long  and  from  Ji  to  4 
per  cent,  inclination,  the  steepest  being  0  per  cent,  and  about  80 
ft.  long,  the  liardcst,  liowcvur,  licing  720  ft.  Inng  and  nearly 
4  per  cent. 

The  motor  pattern.^  and  much  of  the  inventor's  material  were 
destroyed  in  the  Tnicott  Boat  Mfg.  Co.'s  fire  at  St.  Joseph,  on 
the  roth  of  last  month.  He  has  begun  on  a  new  lot,  however, 
which  he  hopes  to  have  ready  before  January.  The  new  tan- 
dems will  have  alxiut  i  ft.  shorter  frame,  and  the  seat  will  be 
low  enough  for  the  average  rider  to  rest  hi^  feet  firmly  on  the 
ground.  The  price  of  the  new  tandems,  with  puncture  proof 
tires  and  soft  saddles,  will  he  $275.  The  single  machines  have 
a  horizontal  motor  and  weigh  complete  75  to  85  lbs.,  and  are 
sold  at  $250.  The  inventor  states  that  cither  machine  with 
one  rider  can  mount  any  grade  that  the  average  rider  can 
mount  with  a  72  gear.  The  single  machine  ha?  slightly  greater 
relative  capacity,  however,  both  in  speed  and  hill  climbing 
power. 

notors  on  the  Western  Hail  Routes. 


The  mail  routes  in  the  Dakntas  alone  number  5.640,  for 
which  the  Government  pays  $464,000  per  annum  for  the  trans- 
portation of  m.nil.  Sixty  per  cent,  of  this  work  is  done  by 
horses.  Here  horse  feed  is  high,  horse  shoeing  is  expensive, 
harness  is  dear  and  harness  repairs  are  no  small  item  of  ex- 
pense. Could  not  Ihe  motor  vehicle  be  substituted?  Towns 
are  far  apart,  particularly  those  oPf  the  lines  of  railroad,  where 
motors  are  mostly  needed. 
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UNITED  STATES   PATENTS. 


Ko.  6jjaj<| — Speed. — Varying  anfl  Stecrinn  Device  for  Motnr 
Vehicles.  Edmond  Draullctic  and  Eme^t.Catoi^i.  Paris.  Frantc- 
Applicalion  filed  Sept.  22.  iftj7. 

Claim — 111  a  vehicle  liaving  traction  whcds,  the  cotnbiniitiou 
with  a.  shod  E,  of  gearing;  connrrting  the  same  with  one  Irac- 
tion    Whwl    'if    'hi*    vfhifV,    a    r'>m1tinr4    *.p«ir    atiH    hi-vd    grnr 


nunmted  upon  the  shaft  or  fthafti  ■>  fimhing  on  one  side  with 
the  wheel  I  and  on  the  other  with  the  whc<I  13.  a  hollow  shaii 
i\  niounicd  at  the  cod  of  ih«  shaft  E  oiipmitc  to  thai  carrying 
the  wheel  1  50  a%  to  rotate  separately,  Keartng  connectmR  ilic 
rhafi  (j  with  a  trscUon  wheel  cm  the  .^ide  of  the  vehicle. 
uppo.Mte  to  the  side  ua  which  is  located  ihc  wbt?l  geared  tu  E. 
a  ocmlcil  drunr  d'  loosely  and  revolubly  mounted  upon  ot  be- 
tween the  »haft<  E  and  G.  a  gcac  wheel  I'.  Mmilar  10  ihc.  wbect 
1.  looitely  and  rcvolubly  mounted  upon  the  sliaft  G.  a  »haft  cr 
Ahflfts  s  carryipg  loosely  motmlcd  bevel  gear  wbccU  l^.4pe>.h' 
ing  with  the  wheel  1',  rigidly  secured  to  the  shaft  G,  a  whcrl 
ij'.  umilar  to  the  wheel  15.  loosely  and  rcvolubly  moontcd 
upi>n  the  fihaft  G  and  meshing  with  the  wlieej  or  wheels  k'. 
bevel  gear  whecU  h  and  h'  rigidly  secured  to  either  end  of  the 
conical  drittu  d',  a  dilTcrcniial  grartng  (^iniflar  to  that  formed 
t*y  the  i^haft*  $  %'  and  wheels  k  and  k'  loosely  and  revohibly 
in<Hinled  i-ne  upon  the  shaft  E  so  that  the  wheels  j  thereof 
MtrKh  .-.n  one  side  with  the  wheel  15.  and  on  the  other  with  the 
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wheel  1  loitKly  and  rcvolubly  tnountrd  upon  the  ahaft  E,  a 
Otcel  1,^  having  douh1e-<faccd  bevel  gearing  loosely  mounted 
upcin  the  «luft  E.  a  thaft  or  thafts  s  rigidly  secured  tn  the 
ehaft  E>  at  right  angle;!  thereto  between  the  wheel>  I  and  ix 


and  a  bevel  gear   wheel  or  whceU  k  loosely  and  rcvolublr      dfrections. 


wheel  h  and  the  other  aIms  to  mouaird  oa  the  shaft  G  that  it 
Itka.  wheels  )'  uiei-h  with  the  wbceU  h'  and  13,  A  motor  sluft  A. 
gearing  cunocctuig  the  shaft  A  and  the  dnim  d'.  and  OKcbjn- 
i»n  for  liiniulianeoutiy  rotating  the  wheels  c  and  c'  in  opposite 
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No  633484— In l«^al  Combusion  Motor  for  Bicycles.— 
Samuel  N.  Pond.  Chicago,  111.    Application  filed  April  10,  1899 

Claim.— In  a  motor  for  bicycles  and  similar  vehicles,  iht 
rombination  with  a  multiple  cylinder  explosive  engine  adaiited 
10  be  secured  to  the  frame  of  the  vehicle,  of  a  forked  Icv^r 
fulcrunied  on  the  driving  shaft  of  the  engine,  a  friction  wheel 
inumaled  in  and  carried  by  said  forked  lever,  driving  connec 
tton«  between  »aid  driving  shaft  and  said  friction  wheel,  an  oil 
r«ccriaclc  adapted  to  be  secured  to  the  frame  of  the  vehicle, 
pipes  leading  from  uid  oil  receptacle  to  the  inlet  valves  of 
ihe  engine  c>Irnder5,  a  cock  in  said  pipes,  connections  inter- 
mediate said  cock  and  the  forked  lever,  a  source  of  electricity 
designed  to  be  carried  on  the  vehicle,  an  electric  circuit  in- 
lermedialc  »aid  source  of  electricity  and  ihe  igniter  mcchani.^m 
of  the  engine,  a  circuit  making  and  breaking  device  located  in 
»id  circuit,  and  menns  connected  with  aaid  forked  lever  and 
with  said  circuit  making  and  breaking  device,  whereby  the 
three  operations  of  putting  Ihe  friction  wheel  into  engagement 
with  the  driving  wheel,  opening  the  flow  of  oil  to  the  cylinders 
and  closing  the  igniter  circuit  may  be  simultaneously  per- 
formed by  a  single  actuation  of  said  means  in  one  direction, 
*nd  the  rcverj*  of  said  operations  may  be  simultaneously 
effected  by  a  single  actuation  of  Mid  means  in  the  reverse 

No.  633436 — Adjustable  Pulley  Gear. — George  Co<lc  and 
Han«  Knudsen.  Boston.  Mass.,  Assignors  to  tire  Liquid  Air, 
Power  &  Automobile  Co.,  of  West  Virginia. 

Claim. — In  an  adjustable  pulley  gear,  shipper  levers  for 
operating  same,  two  central  cog  wheels,  an  elbow  joint  by 
which  each   wheel  is  connected  to  its  shipper  lever  and  an 
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uperating  lever  connected  to  one  of  said  cog  wheels  whereby 
when  said  lever  h  moved  in  one  direction  the  arms  of  the 
ihippcr  levers  to  which  the  cog  wheels  are  connected  will  be 
expanded  or  contracted  according  to  the  movement  of  the  cog 
wl«el*,  as  set  fonh 


^o.  633800— Carbureter  for  Explosive  Engmes. — Hcnn  Ed- 
mond  Caigrain.  Quebec,  Canada  Application  filed  Oct  18. 
r898 

E''ig.  I  1^  a  vertical  ccntml  section  throngh  a  complete 
tarburctcr  Fig  2  is  a  plan  oi  the  carbureter,  hall  in  section. 
on  the  hne  3  2  of  Fig.  t.  Fig.  3  is  an  under  s-ide  view  of  the 
tarburelcr.  half  in  «ection.  on  the  line  3  3  of  Fig.  i.  Fig.  4  t« 
■1  <cctiona1  plan  on  the  line  4  4  of  Fig.  i,  and  Fig.  5  ia  a  plan  of 
a  fan  mixing  wheel,  at  its  circumference,  employed  to  "pul 
verizc"  or  finely  divide  the  oil  and  to  control  ihe'oil  \'alve. 
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A  if)  a  cylindrical  vessel  cpmmunicating  by  a  branch  A'  witli 
the  engine  cylibder.  combustion  chamber  or  admission  vaUe 
chamber.  At  the  lower  portion  of  this  vessel  h  a  dl&k  B,  into 
vihkh  oil  or  other  liquid  fuel  is  delivered  by  gravitation  or  by 
a  pump  or  olherwifc  from  the  pas-^^gc  B'.  which  extends  into 
the  disk.  From  this  di^  a  central  pillar  B'  extends  upward 
into  the  vessel  A.  A  minute  paji^ageway  B\  "Ilared"  at  tts 
upper  end,  aflfords  conimuntcalion  between  the  pasuge  B' 
and  the  interior  of  the  lower  end  of  the  pillar,  whence  small 
passages  B*  extend  laterally  through  the  sides  of  the  pillar  and 
open  into  the  space  around  it.  A  screw  plug  B*  enables  access 
to  lie  had.  when  desired,  to  the  pa^f^agcway  B*  Witliin  tl',c 
pillar  B'  is  a  -spindle  C,  adapted  to  rot.ile  freely  therein  and 
carrying  at  its  upper  end  a  fan  mixing  wheel  C.  which  has 
blades  C*  at  its  circumference,  said  wheel  alnioit  filling  Uie 
bore  of  the  vessel  A.  so  that  none  of  the  explosive  mixLure 
pasiing  through  the  apparatus  can  escape  the  action  of  the  fan 
mixing  wheel.  The  lower  end  C  of  lite  spindle  is  tapered 
to  constitute  a  valve  which  scats  itself  in  the  passageway  BV 
Around  the  ba^c  of  the  pillar  B*  arc  air  conduits  D,  extending 
thri>ugh  the  disk  B  from  the  bottom  to  the  top.  A  nonreturn 
valve  E,  with  three  wings  E.  encircles  the  pillar  B'  immediately 
below  the  passages  B'  and  rai^  upon  the  top  face  of  the  Oii^k^, 
with  its  wings  over  ihc  upper  ends  pf  the  air  conduits.  Thi« 
valve  readily  rises  to  pennii  air  to  ascend  part  tlie  pillar  B* 
through  the  passageway,  which  U  conMricted  around  the  pillar 
B*.  in  order  that  the  speed  of  the  air  current  through  thr 
apparatus  shall  be  a  maximum  in  that  passageway.  The  \alvc 
E  automatically  shuti  down  over  the  atr  conduits  D  to  prcvrnl 
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any  rcluni  o(  air  and  vjpor  Lhron|;h  them  The  extent  of  it$ 
lift  \h  limited  by  a  flange  B*  on  the  pi)lar  B*.  and  an  anipilar 
portion  B'  of  the  pUUr  paijscs  through  3  corresponding  angular 
bole  E*  in  the  cemer  of  the  valve  and  prevents  the  valve  U(ym 
rotating  out  of  it>t  proper  position  above  the  conduit?  D. 

The  conC'trietcd  pas«jigc  A*  \%  fonncd  by  the  \m\k  A',  which 
n  niottnted  in  a  partition  A*,  integral  with  the  interior  of  the 
casing  or  vesjiel  A.  This  tube  surrounds  lite  pillar  B'  and  U 
concentric  therewith  and  terminates  at  its  lower  portion  near 
the  paAuge  D*.  The  upper  portion  of  the  tube  A*  extends  up- 
wardly to  n  point  ^litfhtly  Wlow  the  top  of  the  pillar  B*  Tlic 
tiamcter  of  the  passage  A'  may  be  any  suitable  size,  but  as 
bown  it  is  of  considerahly  I«»s  dtameier  than  that  of  the  casing 
nr  Tcuel  A- 

Air  drawn  by  the-  engine  through  tbe  constricted  pasttRc 
A'  arooBd  the  pillar  B'  will  rai^  the  fan  wheel  C,  the  ex- 
tent of  it*  lift  being  adjonablc  by  the  device  hereinafter  dc- 
H-rtbed.  As  It  rises  it  Ufts  the  spindle  C,  which  rai»es  the  vaU-e 
C*  and  permits  the  petrolrum  spirt  or  oiher  liquid  fuel  to 
neape  from  the  di^lc  B  by  way  of  the  patsagrway  B'  into 
the  interior  of  the  pillar  B*.  whence  it  issues  laterally  in  fine 
stresmt  from  the  two  *nul)  pa-tsages  B*  into  the  air,  Aowing 
paM  the  wings  E'  of  the  valve  E  upward  around  that  pillar. 
The  speed  of  the  current  throtigh  the  apparatui  is  increased 
upon  its  entry  into  the  cooitricted  passageway  A',  this  in- 
crease of  speed  prodtictng  an  upiratory  action  itpc>n  the  gaso- 
(fine  or  keroftenc,  and  tSius  tending  to  maintain  aiuforioity  of 
he  tiow  of  hquid  fuel  from  the  ortficei  B*  d<»pite  any  varUtton 
vhich  may  occur  in  the  level  or  prc»ture  of  oil  in  the  pwatgc 
B*.  The  atr  and  liquid  fuel  meeting  and  ascending  in  the 
vessel  A.  as  dcscnbed.  act  upon  the  blade  C*  of  the  fan  mixing 
wheel  C  to  rotate  the  wheel,  and  the  blade*  in  turn  react  on 
the  air  and  liquid,  mingling  thrm  intimately  and  beating  up 
and  finely  lubdividing  the  oil.  iJie  ewplosive  mixture  thus  pro- 
duced passing  lo  the  ragine  by  the  branch  A'. 

The  ^indle  C,  di»k  C.  valve  C  and  blades  C  n«  only  for 
iht  faction  stroke  of  the  engine  under  ilte  action  of  the  updraft 
Anvfh  tlue  appanluj  which  acts  upon  the  wheel  to  kit  it  and 
opon  tha  biftdel  C  (o  tpi»  it  ><>  the  direction  indkalcd  by  the 
^trrow  in  Ftf.  5  As  soon  as  tbe  updraft  ccaaea,  the  wliccL 
t>ntinuing  lu  spin  by  rea»on  of  iis  owd  mntmnliiin.  acrew* 
>tMlf  down  hi  tiie  air  and  rapor  in  the  TtftMl  A  and  nee  only 


permits  the  ^indle  C  to  drop  and  a<-ib  tbe  valv«  C,  but  also 
lorots  that  valve  against  its  scat  more  quickly  than  if  gnvitv 
•lone  acted  on  it,  and  also  more  tighiiy,  so  that  the  vxlve  will 
ttoC  reopen  accidentally  aodcr  the  infiuence  of  vibration  or  of 
•iHeratlon  o(  lerd  of  the  liquid  fuel,  but  wiU  only  lift  ag;ain  on 
the  occurrence  ot  the  next  suction  stroke. 

In  this  carbureter  the  neccsnry  fine  division  of  tlie  fuel  is 
effected  without  the  necessity  of  applying  hent.  and  a  non- 
conducting easing  is  employed  outside  the  previously  men- 
tion vessel  A  to  prevent  any  unneces»ry  accesaion  of  beat  to 
the  vessel,  which  is  provided  with  an  outer  casing  A',  within 
which  a  layer  A*  of  a  bad  conductor  of  heat  is  ttuined  against 
the  wall  of  tbe  vessel. 

Tbe  amottnt  of  fuel  supplied  to  the  engine  it  controlled  by  1 
fccrew  F.  parsing  thran«h  the  cover  A*  of  the  vessel  A  an 
extending  down  into  proximity  with  the  upper  end  of  tbe 
spindle  C-  A  spring  arm  F  is  secured  upon  the  outer  end  of 
the  screw  F,  by  which  it  may  be  screwed  in  or  out,  a:^  desired 
This  spring  arm  has  a  point  P.  adapted  to  engage  with  one  or 
more  depres^^ions  A*,  formed  in  the  cover  A*,  so  as  to  retain 
the  screw  F  in  any  position  to  which  it  m«y  be  adjusted  for 
rcgulatmg  the  amount  of  lift  of  the  valve  spindle  C 

To  guard  against  return  flow  of  vapor  and  air  from  the 
carbureter,  there  is  an  air  chamber  G.  screwed  to  the  lowe 
end  of  the  vessel  A,  the  air  passing  into  this  chamber  throu_ 
first,  a  wire  gauze  screen  C.  fixed  acroaa  its  lower  end,  and. ' 
second,  a  leather  or  other  suitable  non-return  valve  G*.  Kcuied 
in  the  airway  just  witlun  the  screen  and  forming  a  safe 
against  return  flow  additional  to  the  valve  £■ 

The  admi&sion  of  the  air  through  the  screen  or  to  the 
chamber  generally  may  be  controlled  by  a  cap  or  disk  H. 
screwed  onto  a  stem  0\  extending  from  tlie  lower  end  of 
the  chamber  G  and  capable  of  being  adju5.ted  nearer  to 
further  from  the  screen,  as  desired.  The  inventor  prefers 
keep  this  carbureter  cold,  as  by  introducing  the  exptosi^ 
mixture  into  (he  cylinder  of  tlie  engine  at  a  low  tempcratur 
he  obtains  better  results  than  if  it  were  introduced  bat.  The 
expansion  of  the  cold  mixture  in  the  hot  cylinder  increases  its 
pressure,  and  the  coolness  of  the  entering  charge  reduces  the 
quantity  of  jacket  water  or  air  required  or  obviates  the  neces- 
sity for  relying  on  an  external  meditmi  for  cooling  tlic  cylinder 

No.  63j6fi6— Motor  Carriage.— Alfred  Clement  Stewart. 
Santa  Panla,  Cal     Application  filed  Marrb  17,  1898. 

To  permit  of  a  CtfUin  amount  of  movement  of  the 
backward  and  forward  to  avoid  the  jar  that  would  be 
stoned  by  the  temporary  retardation  and  acceleration  of  (ll 
wheels  in  pasting  over  obstructions  or  uneven  surfaces  in  the^ 
r<.iad.  the  inventor  uses  the  flexible  connection  or  link  g*.  which 
while  it  support  ilie  fmnt  end  of  the  motor  frame  does  not 
prevent  the  indepcodrni  I>ackward  and  forward  movement  of 
the  Ixidy;  Uit  ai  this  hnk  permits  a  greater  or  less  degree  of 
vertical  movement  of  (be  front  end  of  the  motor  frame  io 
pendently  of  the  movement  of  the  body,  which  would  jar 
machinery  10  a  greater  or  teis  extent  if  not  controlled 
cuuDteradMt  the  spring  g"  is  rendered  a  coniprcssiou  spr  _ 
by  placing  its  end^  one  agamjt  the  body  and  the  other  against 
the  nio(c>r  frame.  In  thi^  maimer  it  will  have  a  tendency  to 
keep  the  link  connection  taut  and  prevent  any  sudden  jar  to 
the  motor  whicli  might  occur  if  the  motor  frame  could  mov 
vertically  indcpende«tJy  of  the  carHage  bod}',  ercn  to  the  1 
extent  of  the  loct  motson  occasioned  by  the  link 
By  placing  the  ^Ktng  arvwid  tbe  link  it  will  be  ulaiiwd 
position  without  need  of  other  fastening.     ThU  conttraction' 
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the  motor  and  motor  mechanism,  in  which  ii  mounted  oae  or 
more  gears  adapted  lo  b«  actuated  by  the  motor,  the  said  frame 
or  casing  being  provided  with  eccentric  bearings  in  which  is 
joumaled  the  drtviog  axle  of  tfw  vehicle,  and  in  proTidiag  a 
means  for  rotating  said  eccentric  bearinj^s  in  said  frame  or 
casing,  whereby  the  driving  axle  and  the  motor  casing  move 
relatively  lo  each  other,  thereby  permitling  one  or  the  other 
of  the  gears  mounted  in  the  casing  or  frame  to  be  thrown  into 


JB. 
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is  claimed  to  give  a  very  strong  and  simple  connection  be- 
tween the  body  and  the  motor  frame,  as  the  link  supports  the 
front  end  of  the  frame  and  the  greater  portion  of  the  weight  of 
tite  motor  and  also  limits  the  distance  to  which  the  front  end 
n(  the  frame  and  the  body  can  he  separaled,  while  the  spring 
gradaates—i.  e.,  modifies  by  degrees— the  distance  to  which 
ihey  may  approach  each  other. 

I  indicates  a  driving  disk  carried  by  the  motor  frame  and 
driven  by  the  motor  through  suitable  mechanism  and  engaging 
the  friction  disk  F  to  drive  it 

J  indicate5  a  screw-threaded  sleeve  carried  by  the  frame  G 
K  indicates  a  screw- threaded  box  screwed  into  such  sleeve. 

Since  the  disk  F  i*  movable  toward  and  from  the  disk  I.  it 
may  be  moved  away  from  the  disk  I  until  the  latter  has  been 
moved  upon  its  shaft  and  placed  where  desired,  when  the  disk 
F  may  be  moved  l)ack  into  engagement  with  the  disk  I.  This 
avoids  moving  the  disk  I  literally  across  the  face  of  the  disk 
F  when  they  are  in  contact  with  each  other,  as  when  tlie  engine 
and  carriage  are  both  standing  still.  It  also  permits  of  (he 
insttut  separation  of  the  motive  power  from  the  carriage — as, 
for  instance.  In  order  to  stop  the  carriage  suddenly — and  it 
would  be  imposfible  to  wait  for  the  fly  wheel  of  the  motor  to 
come  to  a  <tand«till.' 

No.  63,1687— Driving  Mechanism  for  Self-Propclled  Vehicles 
—James  Craig,  Jr  ,  New  York.    Application  filed  May  27,  iSgg. 

Tills  invention  consists  in  a  suiuble  frame  or  casing  for 
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or  out  of  operative  engagement  with  the  gear  on  the  driving 
axle  of  the  vehicle  without  the  use  of  clutches.  These  gears 
may  be  arranged  to  give  different  speeds  to  or  reverse  the 
direction  of  the  vehicle. 

The  invention  consists,  further,  in  the  general  arrangement 
of  the  parts,  whereby  tlie  entire  mechanism  of  the  motor  is 
conveniently  inclosed  within  a  casing,  rendering  it  less  liable  lo 
injury  from  dirt  and  exposvirc  and  decreasing  the  noise  inci- 
dent to  the  operation  of  the  mechanism. 


VOLUME  FOUR  COMPLETE. 


(April  sth  to  September 
37th,  1S99,  iaclusiTc.l 


To  New  Subscribers  for  Two  Years. 

We  wish  to  place  these  volumes  in  the  hands  of  persons 
permanently  interested  and  therefore  offer  them  only  to  those 
who  will  subscribe  for  two  years  from  April  5th,  1899. 

SEND  $4  AND  GET  THIS  VOLUME  BEFORE  IT  IS  EXHAUSTED. 
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SPECIAL   NOTICES. 


I  tmMmrtma  yadar  Uils  budlag  at  fJ.OO  •■  l««h 
Imus.  i>«y»bl«  In  »di>asc«. 


FOR    SALE. 

A  HayncS'Appcrson  two-seated  surrey,  wilh  canopy 
lop.     Run  about  loo  miles  and  in  good  condition. 
A.  B.  GARDNER, 

Dowagiac,  Mich. 


STEAM    VEHICLE    PARTS. 

Sprrially  designed  Untwines,  Boilers  and  Burners. 
Front  and   Rear  Axles. 

MU^NE  &    KILLAM, 

Crescent  Street,  Everett,  Mass. 

PARTS    FOR   AUTOMOBILES 

TO   ORDER. 
OTTO  KONICSLOW 

4A  MtCHro&N  St.       -        -        -  CLEVELAND.  O. 

FOR  SALE. 

A  WintOn  Motor  Carriage  in  good  condition.  Run 
about  i,,^oo  miles.  New  improvements  recently  adJcd. 
Sickness  only  reason  for  selling.  Can  be  examined 
and  tested.     Will  sell  for  $/^»oo.oo  f.  o.  b.  Waiiseon. 

CHAS.  YEAGER,  Wauseon.  Ohio. 

FOR   SALE. 

HIectric  motors  and  set  of  storage  batteries  for 
light  carriage, 

WM.  C.  HOUGHTON, 

157  Webster  Sl,  West  Newton.  Mass. 

WANTED. 

Muchinist,     First-class  man  only  ner<l  apply.     One 

accustomed  to  gas  engine  work  preferred      Top  wages 

to  competent  man.     Address,  giving  full  particulars, 

^^-iirV.  HOPKINS,  ijoa  Niagara  Street,  Buffalo.  N,  Y. 


DRY    BATTERIES 

For  Sparking  Gas  and  Gasoline  Motors. 

LONG  LIFE.  RELIABLttY,  HIGH  V0LTA6L 
iir  BUOCKsanri.  vsm  fob  this  purposb 

Oow  Portable  Electric  tssistani  Co.,  ""Bosro^^Aa.'" 


WANTED. 

A  new  or  second  hand  4  h.  p  (or  over)  gasoline  auto- 
mobile. Will  take  best  offer  under  $500.00.  Give  full 
description  and  price.  W.  P.  HARTFORD.  Cass- 
ville,  Wis. 

LEONARD  HUNTRESS  DYER, 

Specialty:  Patents  and  Patent  Causes. 

908  G  Street,  N.  W. 

Caftl*M«n»:  "  DiarMlHl.  WfttklA|t««.-         WASHINCTOM. 


i 


eiLDWIN  DETAGHiiBLE 

RUIIH^  matlr  (or  Aaiomo- 
UnillllU  bil««.  in  «iti»  tosoit 
al)  requitemenu.  Prompt  deliv- 
ertcs  mudc.     Adclre»s: 

BALDWIN  CYCLE  CHAIN  CO.. 
WORCUIU,  UtiU,  U.  S.  i 


AUTOMOBILE  CHARGING  ANO  REPAIR  STATION 

HTUUXfilF.    batt>-;riicn. 

TNE  STORIGE  BITTERY  SUPPLY  GO. 

0m0£  Alto  WOMS:    239  iaat  Hth  St..  »*w  Urk  City. 


Att,aws.stiman.i 


Seamless  ColJ  Diawn  Steel  Toblng,  ^'S' 
Shells.  Cjlinilefs  and  Tanks,         'feS"'"^" 

DROP  FOROINCa  AND  aTCCL  STAMPINGS. 

JUIU,  &TE1MMLTI  &  CO..  Oriul  811IUU&  Ffeildllplii. 


SPECIAL    MACHINES   AND   TOOLS 


FOR    THE    MANUFACTURE   OF 


^  ^    AUTOMOBILES.! 


M*{hinrry  Hulh  10  I>ni«inK« 


-J 


ftATAkOa 


]truiii«  mmUbr 


run  »T»»t>irrfc  ■ 
hi  N  ■ 


THE    GARVIN    MACHINE   CO.. 

SPRING  AND  VARICK  STRCCTS. 


Iktvw  HftilkUk* 


NEW    YORK. 


•^    ---^ 
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SAVE     POWER  'N  VOiJR  AXLE  BEARIN05. 


POK  Ecorxonv  and 

[HiRAHIIJTY,    IT    13 
UNEQUALL8D.    ::    :: 
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A.  R.  B. 

IS  THE  ONLr  ni:ARIKC 
WHICH   COMBINES   ^tt 

AMPLE  ROLLING  SURFACE  WITH  A  PURELY  ROLLINQ  ACTION. 

American  Roller  Bearing  Company,  ^  ^^"^^  st^boston.  hass. 
The 

American  Electric 
Vehicle  Co. 


are  tlie  pioneers  iu  Electric  Vehicle  construction. 

Our  new  improved  battery,  and  single  motor  equipment  (patented) 
make  tts  also  the  leaders  in  Ihc  field. 

In  speed,  ease  of  control,  economy  and  mileage  capacity,  we 
reach  the  up-to-date  limit  of  perfection. 

AMERICAN  ELECTRIC  VEHICLE  CO., 


S6-sB  W.  Van  Buicn  Street* 


CHxcAfio*  n.  S.  A. 


BEXD  FOR  CATALOGUE. 


Successfully  Operated  Tbronghoot  All  Seasons 


PRICE,    8I,000.    NO    AGENTS. 

THE  WINTON  MOTOR  CARRIAGE  CO., 


To  the  thousands  who  are  Interested 
in  the  cubjectf  k  Is  comfoning  lo  know 
that  the 

WINTON 

MOTOR 

CARRIAGE 

19  a   safe  and   prngiablc    investtncni. 

It  has  been  dcmunsirated  a  success 
for  all  season  service,  under  alt  con- 
ditionK,  and  is  years  1>eyond  the  experi- 
mental period. 

It  is  the  product  of  the  greatest  in- 
f^cnuliy  and  highest  mechanical  art. 

STRENGTH.  DURABILITY, 
SPEED  and  BEAUTY 

are  the  corncrstoofs  o(  a  solid  foun- 
daiion  upon  which  the  success  of  "The 
Wintoo"  has  been  built. 
Write  for  catfllOK- 


CLEVELAND.    OHIO. 
U.    S.    A. 
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The   Leach   Motor  Vehicle   Co.  is 

now  booking  orders  for  spring  delivery, 
for  its  slcam  motor  carriages.  Three  pat- 
terns are  offered,  viz. : 

A  two-icated  mail  phaeion,  converlible  |o  einKl? 
seal.  ti  is  a  finely  finifhcd,  suhtunUal  family 
carriage,  carryiiiK  two  tu  six  persons. 

A  IIhIu.  road  Stanhope  runabout  wagon  boili  (or 
speed  on  good  roads  and  gunraniecd  equal  lo  any 
now  vn  the  market  and  built  lo  lftSt> 

A  handsome  delivery  wagon  for  i^rocers.  dry  goods 
dealers*  etc.  Huitt  for  acrvice  and  very  rich  and 
elegant  in  design. 

We  also  offer  Burners,  Gears  (including 
Differentials  and  Steering  Mechanism), 
Engines.  Boilers,  etc.,  to  the  trade. 

Address 

Leach  Hotor  Vehicle  Co., 

aio  Broadway,  Everett,  Ma5«. 

<^ii>1e  A.i'lrwk.  '■  I.Ktdnniiiar,'*  IIomoh,  V    S.  A. 
"A  B  C"  -.o-tp  B»pii 
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automobiles: 


_^^  ^^^  witrrK  roa 

^~"'^~-^^^^*— ^       _l^ CATAIXIC  .  . 

^  T.T    -         ,        ^       - 

Smgle  Sptfidle  Profiler  v«t»  QrcnW  TaU»  and  Po««r  r«a4. 

Our  large  stock  enables  us  to  make  ptompl  deliveries, 
Our  ractorv  being  equipped  throughout  with  large  and  i 

tools  of  modem  design,  allords  superior  facilities  for  | 

inventions, 

THE  GARVIN  MACHINE  CO.. 

Spring  and  Varick  SU..  New  York. 

•cauN : 

Bb«um  C.  Oaana— . 


rtMLaock^Mia : 
•lit  GAkVIN  MACIIINRCO, 

)t  Ntirtit  <ili  StnM. 
^•••t«f>«tM«iA,  Pa. 


Premier  Manufacturing  Company, 


Steel  Crescent  and  Flat  Base  Rims 

for  Wire  and  Wood  Wheels  and  for  Tires  from 
28  to  36  inches  outside  diameter  and  from  \^^ 
to  4  inches  in  cross  section.  '.     ".  '.     '. 


We 


also  have  a   complete  line   of  HUBS.    BEARINGS. 
SPOKES.  NIPPLES,  etc..  etc.  , 


CATAUOGUI 


t-IF»ON     ARPUICATIOPa. 


HASTFORD,  CONNECTICUT. 


-'UHCOft 


^E  can  make  immediate  dctivcry  ol  tnir  hiKH-g^radr  compuunrl,  4,  6  and  8  H.  P. 

reversing  motor  carrtagc  engines,  weighing  60  pounds,  making  (rom  300  to  600 

revolutions;  and  our  6  and  8  H.  P.  cop|>er-ttibe  shell  tmiten.  weighing  loo 

pounds  ;  15  inches  high  and  15  inches  in  diameter  ;  150(0300  pounds  prr»sure.    Al»i>i 

patent  automatic  bum«f ;  from  1  to  100  H.  P.,  weighing  90  pounds ;  coDtrolIed  cntif 

by  the  boiler  pressure,  and  burning  cither  gasoline  or  kerosene. 

Will  sell  either  separately,  or  the  engine,  boiler  and  burner,  ptped  complete' 
ready  for  service  ;  and  thoroughly  tested  before  leaving  (he  works.     Costs  one  cent  per  mile  lo  operate. 
I^hotos  and  prices  to  bona-fide  buyers  only. 

GRAHAM  EQUIPMENT  CO., 

1 70  Summer  Street,   Boston. 
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Facts  About  Liquid  Air. 


A  lew  iacl3  abuut  luiuiil  air^a  few  facta— i;^  all  that  is 
nrrrs^ry  to  dt^qualily  il  fortvcr  (ram  competing  for  llic 
propulsion  of  motor  veliidcs  and  for  general  power  purposes 
wtll. 

It  takes  QD  en.  It.  of  atmospheric  air  to  make  a  gallon  of 
liquid  air,  which  weighs  8  lbs.  To  give  i  h.p.  hour  40  lbs.  oi 
Uq}xi6  air  would  have  to  be  raised  to  a  ttieoretical  tempera- 
litre  of  t,ooo  deg..  which  cannot  be  attained  in  mechanical 
practice.  The  pressures  are  so  enormous  they  cannot  be 
successfully  controlled,  a  large  portion  of  the  theoretical  en- 
ergy being  wasted  in  this  way. 

To  drive  a  two-seated  carriafje  s  mites  not  less  than  3co 
pounds  of  liqaici   air  would   be    required,  which   at  s  cents  a 


pound,  the  lowest  6Kure  worth  quoting  even,  would  bring 
(he  cose  of  the  power  alone  up  to  $4.  In  addiiluo  there 
wt^uld  be  great  Ios:i  ami  liability  to  accident  from  the  compli- 
cated system  of  valves,  pipes,  condensers,  heaters,  etc..  which 
would  be  needed  to  contain  and  volatilize  the  liquid-  The 
pipes  would  be  certain  10  freeze  occasionuHy,  if  not  heated,  be- 
cause of  The  absorption  of  heat  from  th-  surrounding  air,  and  the 
evaporation  would  go  on  just  the  same  if  the  vehicle  were 
stopped  for  a  period.  Consequently,  whether  the  vehicle  were 
standing  still  or  in  motion  the  expense  of  running  it  w(»uld  he 
ruinous  with  liquid  air  as  cheap  as  water. 

From  the  above  facts  it  will   be  seen  that  as  a  source  of 
power  for  vehicles  liquid  air  is  little  less  than  a  cruel  hfiax. 


Generous  Proportions. 

Our  readers  are  earnestly  requested  to  study  with  care  tlic 
paper  of  J.  I.  Thornycroft  on  "Recent  Experiences  with 
Steam  <m  Common  Koads."  which  Is  rcprintctl  in  this  issue, 
Mr.  Thornycroft's  qualifii.'uUun''  (ur  the  Ircaliticnt  of  this 
stibjecl  will  lie  acknowledged  by  all  conversant  with  Ills  record 
in  marine  cnKinccring  and  bis  more  recent  honors  in  the 
field  of  road  locomotion.  One  particular  point,  of  the  n)an> 
good  suggestions  lo  be  taken  from  this  paper,  will  bear  fre- 
queiit  repetition  at  this  time.  Mr.  Thornycroft  elates  clearly 
llie  divtmction  between  tlie  cxpcrimcntEil  or  the  ^how  vehicle 
and  I  he  vehicle  adapted  to  commercial  use,  and  emphasises  the 
reed  ul  "generous  proiwrtions"  in  the  lallcr  if  durability  is 
to  tic  attained, 

Knglish  work  wagons  no  doubt  seem  heavy  to  our  American 
inventors  who  are  endeavoring  to  build  durable  vehicles  otit 
uf  cobweb!'  and  pipe  stcm>.  but  Mr.  Thornycroft,  it  will  be 
seen,  regards  them  as  too  light  to  meet  the  commercial  condi- 
tions. In  order  to  keep  within  the  weight  limit  of  the  Aet  0I 
Tarliament.  aluminum  and  special  steels  must  be  reported 
to  which,  white  ^ving  weight,  increase  the  cost  of  the  vehicle, 
and  still  leave  it  inadequate  to  handle  tbc  loads  required  in 
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romnm-clRl  tnn&portation  and  long  endure  the  ttnins.  The 
blither  raic  uf  frpct-d  at  which  motor  work  wagons  will  be 
run  also  afTords  another  reason  fur  heavfcr  tnd  stronger  coo- 
$lructioa.  for  the  strains  rapidly  increase  as  tile  &pecd  risc$. 
If  in  England  where  the  roads  arc  comparatively  good  snch 
weights  are  found  necessary,  what  weights  will  be  required  for 
Aiiicricjin  cobblestones,  pitchholes  and  muddy  or  sandjr  htgh- 
waya  ? 

The  yotmgsier  whittles  out  a  lop  and  seta  it  spinning  on  the 
floor;  it  is  his  revolving  world.  The  inventor  knocks  together 
an  experimental  motor  vehicle,  sees  it  run  out  of  the  shop  for 
the  fir&t  time  and  imagines  he  has  solved  the  problem  of  com- 
mercial horseless  traction.  Experiments  are  needful  and  in- 
5tructivc,  but  It  must  not  be  forgotten  that  the  ultimate  end  if 
service,  and  for  this  durability  and  reliability  arc  prerequisites. 


Long  Distance  Lunacy. 

Western  newspapers  print  the  following  amusing  informa- 
tion: 

A  scheme  to  establish  a  system  of  long  distance  motor 
vehicle  liuc<  with  Oiicago  as  a  central  point  ts  now  under  con- 
ii.lrt  .ti....  hy  the  Woods  I-llectric  Vehicle  Co.,  of  that  dty. 
!  lie  i»  very  much  more  extensive  than  any  that  the 

I.  b;tjn  tu;  Itithcrtn  figured  in.    Tlie  plan  in  detail  i$  to 

[c>tali!i»h  .1  system  of  cross-country  rm»*  frcnn  CTiicago  to 
[Sitiiwaukee,  St.  l^>uis.  Cleveland  and  lndianapoli5,  over  which 
flectric  caM  wUl  l»c  run  on  schedule  time.  The  whole  mat- 
er is  yet  in  an  exceedingly  hazy  state,  and  tlxc  routes  to  be 
ticclcil  lui\'c  not  yet  bern  dclerminc<L 
The  Milwaukee  line  is  now  prclly  definitely  decided  upon. 
I^his  week  a  iii\>  to  St.  Louis  is  planned,  and  agents  are  now  at 
vork  on  thr  muir  to  iliat  city  with  a  view  tn  estaMi'^hing  the 
cation  of  recharginfc  stationv  Maps  similar  lu  the  plates  of 
bicycle  routes  will  be  pnbli^hrd  a.<i  %ocm  at  the  locations  of  the 
Lpropnsed  lines  are  drtermined  upon.  A  test  trip  to  Milwaukee 
yurill  be  made  at  once,  and  it  vt  expected  the  journey  will  be 
lade  in  12  hnirrs. 

T1>>        '  lations  on  the  route  to  Milwaukee  are  at 

Witt  'licago.  Kenosha  and  Racine,  and  the  total 

rukt  .,,M  -it  the  four  station!  is  to  be  76  cents  for  an 

l80»>  :n-. 

1'><  ■  liire  for  autr»nahil«s  on  long  trips  has  not  betn 

Rxed,  tint  the  coin|>any  insifttt  that  it  will  oc  as  low  aa,  if  not 
^  lower  than,  railruud  fares.  . 

Thf  romiKiny  plans  tn  have  ail  Die  routes  opene4  and  in 
n*^  licfore  winter.     It  contemplates  Assigning  50  automobiles 
,  ti*  run  on  «ch«lulr  nver  the  rnu(e«. 

Mnrc  nnn^m^c  was  never  before  jumbled  together  in  ■  lew 
oewtpaj»cr  jMraKraphs-  I*  it  strange  thai  ihe  public  arc  densely 
ignorant  of  the  mitttJi  vrhiclc  when  such  stulT  as  this  is 
seritmxly  offered  for  their  eili6rat>on?  The  notion  that  elec- 
tric vehicles  or  any  other  kind  of  vcbklea  wfD  be  able  to 
cotnpete  with  raittoad  trntni  fur  long  diatancc  passenger  iralfk 
is  visiiitury  In  the  (loint  of  luitacy.  Fifty  electric  cabs,  we  are 
tf»lil.  are  to  flit  airily  arotmd  over  the  Weaieni  prairies  and 
drive  all  the  big  trunk  lines  out  of  faustiici.s.  Tbcy  are  to  be 
li|^l  as  feathery,  capable  of  such  *peed  llut  they  will  be 
Invisible  to  the  nskcd  eye,  and  will  be  vblqulioua 
If  the  demands  of  the  iraAc  require  If.  The  javenllc 
Munchaujro  who  batched  out  this  latest  motor  canard 
wu  eonsciaice-ttrickcn  enough  tn  add  that  tlie  whole  inaiter 


was  stilt  in  an  cxcccilingly  hazy  state.  H  it  ever  emerges  Crorti 
this  nebulous  slate,  it  will  be  in  a  world  where  natural  laws 
are  all  mmcd  topay  tnrvy,  and  time  and  space  are  both  do 
more. 

Were  it  not  fur  the  sttrprising  persistence  of  this  delo&ia 
the  ^am  would  nut  be  worthy  of  notice- 


Steam  Omnibuses  in  France. 


According  to  our  Paris  corrc^Kindcnt.  the  atcan  omnibus 
is  not  meeting  with  perfect  success  in  France.  The  oldest 
motor  'bus  Itnes  in  service  have  been  discontinued  for  lack  of 
pro6i,  and  there  seems  to  be  no  likelihood  of  a  resumption  of 
motive  power  unless  a  reduction  in  the  cost  of  operation  can 
be  effected.  It  is  e^'ident  that  in  litis  case,  as  in  neariy  all 
cases,  the  cost  of  operation  was  understated  by  the  mano- 
fACturcn,  who  tnade  a  few  trial  runs  under  idea]  conditions, 
with  a  new  uiadiine  and  skilled  employees  in  charge,  and  thus 
based  their  calculations  on  decidedly  partial  and  imperfect 
data.  In  determining  the  actual  running  cost  of  a  tnotor 
vehicle,  nothing  short  of  a  year's  actual  experience,  based  on 
close  figuring,  is  of  any  real  value — unless,  ot  course,  fatal  de-_ 
fccts  arc  revealed  before. 

In  England  mulls  have  been  more  satisfactory,  we  are  its-" 
fonticd,  hut  for  what  reason  it  would  be  interesting  to  team. 
Want  of  strength  in  the  wheels  and  econotny  in  the  boslefi  arc 
the  rea«on»  assigned  by  our  correspondent  for  the  abandon* 
ment  of  the  enterprise  in  France.  Across  the  Channel,  how* 
ever,  wheels  arc  now  said  to  be  giving  do  troable,  and  as  to 
the  boilers,  ihcy  are  ccoDOtnical  enough  to  be  driving  (he  horse 
out  of  his  occupation  in  heavy  draft  work  Has  the  cost  of 
fuel  anything  to  do  with  it?  Or  is  there  some  special  rea- 
son, not  stated,  why  the  two  stage  routes  mentioned  did  not 
pay?    . 

We  anxiously  await  a  foil  explaaation. 


Lame  Excuses. 


Electric  vehicle  promoters  in  Europe  are  wonderfully  fertile 
in  excuse^.  The  London  electric  cabs  were  witlidrawn  be* 
cattse  the  ntotornien  were  hiretl  away  by  private  owners  of 
autoniubitrt  i  the  ctrctiic  cabs  of  Pans  were  Ukrn  out  of  the 
cheap  cab  class  because  the  drivers  were  in  continual  MtuabUea 
with  tl»eir  farcis  and  now  wc  team  that  the  Bnts^eh  electrk 
cabs  have  been  diKoniinued  l>rcauF«e  the  brakes  didn't  work 
right 

Such  shufRing  deiTivcs  no  one  who  understands  the  diS> 
cultici  of  storage  battery  locomotion.  Why  not  coine  out 
frankly  and  admit  that  all  these  lines  were  discontinued  be- 
cause they  did  not  pay,  and  that  alt  similar  enterprises  must  be 
sooner  or  later  discontinued  for  the  Mwne  reaaoo?  Tmth 
trifled  with  will  revenge  ilaelf  00  loaKbody. 
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Liability  of  Fire. 

A  question  now  occupying  the  minds  of  tniny  uwrs  'if 
motor  carriafteit  i.<i  what  will  be  the  attitude  of  the  fire  under- 
wriicr*  trtward  the  storage  of  gasoline  (or  use  in  steam  and 
Kasolinc  vcbiclcs.  Liability  to  ftrc  will  certainly  l)c  enhanced 
if  large  quantities  of  this  hazardouK  liquid  are  permitted  tii 
he  slotcd  in  the  slahles  of  private  owners  of  automobile'. 
Hence  the  quaniitv  allowed  in  any  building  of  this  kind  wHi 
probably  be  fixed  at  a  few  gailons.  and  this,  it  seems  to  th: 
editor,  shoold  be  kept  in  the  tanks  of  the  vehicle  or  vehicles 
•tured  therein.  The  main  source  of  supply  should  be  a  tank 
outside,  sunk  in  the  earth  or  otherwise  protected;  Mcuivly 
fastened  against  molestatimt,  and  drawn  from  as  occasion  re- 
anircs. 

Soch  an  arrangement  would  reduce  the  danger  of  fire  lo  a 
mintninm  and  place  the  responiibiliiy  for  the  care  of  the  in- 
tlammabte  liquid  generally  in  the  Itaiids  of  competent  persons. 
i.  t^  either  the  owner  himself  or  some  one  employed  by  him 
lo  do  the  work. 

In  buildings  where  diildren  may  play  and  older  ones  meddle 
the  screw  caps  of  gasoline  tanks  should  be  locked  in  some 
manner. 


r- 


Work  for  the  Automobile  Club. 


The  Autonuibile  Club  of  America  ha?,  completed  its  organi- 
zatian  and  entered  up<jn  its  fir>t  winter's  work  with  the 
brighter  prospects.  Among  the  first  matters  to  engage  its  ai- 
trnlion  shuuld  be  the  law  forbidding  the  u^  of  slcam  vehicle^ 
in  N'ew  York  State,  except  on  cunditiuns  iliat  are  virtually 
tirohibitory.  and  the  ordinance  excluding  motor  carriage^ 
from  the  parks  of  New  York  Ctty. 

The  latter  hiftmbliug  block  will  no  doubl  be  easily  removed, 
but  it  i!t  quite  post-lble  (bat  an  anicndmmt  of  the  former  is  as 
oincb  a<i  ean  be  expected-  The  red  flan  portirm  of  the  law  i* 
obvioit-^Iy  unnece-isiary.  but  «imc  supervision  over  -iteam  boiler* 
in  vehtclc»  will  pn^bably  be  found  necessary.  Just  what  thi« 
iupervi^on  should  be.  with  due  regard  for  the  safety  of  the 
public  and  the  rights  of  the  user,  would  l>e  a  good  subject  for 
the  Automobile  Club  to  discuss. 

Our  columns  arc  also  open  for  a  general  discussion  of  thi«i 
subject. 


Qas  Engine  Formulas. 


A  sub>icriber  who  h  trying  to  build  a  gas  engine,  writes  that 
he  docs  not  understand  the  gas  engine  formulas  that  have 
recently  been  publi>hed  in  The  Horseless  Age,  because  lie  ha^ 
JMreotien  all  the  algebra  he  ever  learned ;  he  advises  the 
editor  to  give  plain  facts  that  will  enable  any  one  who  knowr 
nothing  of  alfcbrn  or  aojr  other  science  to  build  a  gas  engine 


While  the  editor  wishes  to  encourage  in  every  possible  way  all 
judicious  eSforts  for  the  solution  of  the  problems  relating  lo 
the  mother  vehicle,  he  deplores  the  useless  waste  of  time  and 
money  by  hap-hazard  experimenters  who  ignore  the  imdcr- 
lying  principles  of  the  explosive  engine,  yet  hope  to  arrive  at 
tangible  results.  In  the  premises  he  feels  justified  in  offering 
a  little  advice  him^self.  which  is  that  all  who  are  ignorant 
of  algebra  and  the  mechanical  sciences  and  who  despite  these 
branches  of  learning  should  let  gas  engine  and  motor  vehicle 
construction  severely  alone. 


The  Spirit  of  Inquiry. 

It  is  with  pleasure  we  note  that  the  long  silence  which  has 
reigned  among  American  motor  vehicle  students  has  been 
hroktn  at  last,  and  our  columns  begin  to  show  a  very  en- 
couraging interchange  of  opinion.  It  is  a  most  hopeful  sign. 
The  advantages  of  the  industrial  or  mechanical  student  in 
these  modern  times  are  every  day  multiplying,  and  not  the 
legist  of  these  advantages  is  an  up-to-date  technical  journal." 
in  which  all  important  questions  relating  to  the  art  or  indu^ 
try  of  his  choice  are  freely  and  fearlessly  discussed.  The 
newer  the  art  or  industry  the  more  valuable  this  diseusaion. 
W'c  repeat  that  we  walcome  this  spirit  of  inquiry,  and  urge 
all  our  readers  to  think  over  the  issues  raised  and  participate 
in  the  discussions. 

The  hysiericQ-pronioiian  period  is  passing  by,  and  we  can 
now  Uv  hold  of  the  work  before  us  with  calmness  and  good 
judgment:  therefore  with  the  assurance  of  succe^f. 


The  Trailing  Wagon. 

Experiments  with  the  trailing  wagon  in  Livcr|>ool  and  nther 
Knglish  commercial  centers  prove  that  it  is  not  fitted  lor  wharf 
and  warehouse  service,  where  narrow  turns  must  be  made  and 
loads  taken  on  and  off  in  contracted  spaces.  Load  and  motive 
power  must  be  carried  by  the  same  wheels  m  these  cases,  and 
the  trailing  wagon  or  longer  wagon  train  must  be  restricted  to 
the  rural  districts  and  sparsely  settled  countries  where  there 
i^  abundance  of  room  fol*  loading  and  unloading. 


Palrmount  Park  Open. 

The  report  oi  the  committee  of  the  Fairmotmt  Park  Com- 
mission, which  was  appointed  to  examine  into  and  report 
upon  the  advisability  of  admitting  automobiles  to  the  Park 
drives,  and  which  i$  to  submit  its  report  at  the  iie.xt  meeting 
•if  the  Board,  Oct.  ij,  is  said  to  recommend  that  certain 
drives  be  npi^ned  to  automobiles  ae  an  experiment,  other 
drives  to  Iw  opened  in  the  spring  if  the  experiment  is  a  sue- 
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Constitution  and  By- Laws  of  The  Auto- 
mobile Club  of  America. 

The  AutomnhUc  Oub  of  America,  whose  objects  and  whose 
incorporation  were  recently  announced  tn  these  columns,  has 
•doptcd  A  canstittttioii.  ibc  chief  [c«iurcs  ol  which  are  «  fol- 
lows: 

Not  ill  members  need  be  rrwner*  of  motor  vehicles. 
The  club  will  be  supported  by  members'  subscriptions. 
There  are  to  be  four  classes  of  membership*— honurary,  life. 
active  and  associate.     The  honorary  members  arc  limited  to 
.  25,  the  active  to  400  exclusive  of  life  mcniberf ,  while  the  asso- 
ciate and  lilc  membcn  arc  not  limited. 

The  officers  are  to  comprise  a  president,  first,  aeconJ  and 
third  vice-preitdcnis,  secretary,  tiCMUrer  and  consulting  en- 
gineer. 

The  Bcneral  management  is  vested  in  a  board  of  nine  tnis- 
iccs,  cxcUisWe  of  tlic  president,  first  viecprcsidcnl  and  sec* 
retary.  who  ore  ex-officio  members  of  the  board. 
All  the  officers  are  rcioircd  to  be  owners  of  aatomobilcs. 
The  annual  meetings  arc  to  be  held  on  the  second  Monday 
ol  October.  Other  meetings  may  be  called  by  the  board  of 
governors. 

A  quonim  conslilntcs  2$  adtre  members. 
Tltc  hoari!  of  governors  are  to  hold  meetings  on  the  first 
Monday  of  each  month.  Five  of  them  constitute  a  quorum. 
Al  the  hni  annual  meeting  nine  xovernois  will  be  elected,  three 
oF  »hom  arc  to  retire  in  one  year,  to  be  replaced  by  three 
morr  to  be  elected  by  the  club,  thf'-  -t)  '^-^  v  c:ir=  ;^nd  tbree  in 
three  years. 

Fjvc   committees  arc   to   Ik   apiK'Hiicn;      Xiniiiwrship.  o( 
three;  house,  ol  five:  CRbibitions.  coiitctls.  ruii>  and  tours,  of 
three;  laws  and  ordinances,  of  three,  and  an  auditing  commit* 
Ice,  of  three. 
Rlrciiuns  are  to  be  by  ballot. 
The  b<iard  of  governors  have  power— 
I.  To  apjMtinl  additional  committee!, 
a.  To  fix  penaliic*  fur  the  violation  of  rules. 

3.  To  remit  penalties* 

4.  To  elect  member*. 

5.  To  make  rules  (or  their  own  government  and  the  govern- 
ment of  the  committees  appointed  by  them. 

The  first  vice -preside  111  shall  be  chairman  of  the  board  of 
ffovernors. 

The  secretary  is  to  keep  a  record  ol  all  club  tours  and 
nnit.  and  also  a  record  of  the  autotuobiles  owned  by  members. 

Tlic  coninutice  oil  cnhihitioni.  conieftts  and  tours  shall 
arranite  for  and  act  as  judKo  in  such  matters 

Tlte  committee  on  law*  and  ordinances  shall  examine  anil 
report  on  such  laws  as  affect  the  use  of  automobiles  and  shall 
take  action.  «ubjrct  to  the  approval  of  the  board  of  goveniora, 
U>  maintain  the  rights  of  the  automobile. 

The  board  of  gnvcrnors  may  appoint  to  associate  monbcr- 
ship  members  nf  foreign  atttomnbite  dubi  during  sojourn  in 
(hi*  country  for  a  period  not  rxceeding  three  months  without 
liability  of  annual  dues. 

A%«rA<iment4  ttot  rxtceiling  $10  in  any  one  year  may  be  ler- 
ieJ  upon  the  member*  by  a  vote  o(  threr-fourths  ol  llic  active 
members  present  al  a  meeting  of  the  club. 

A  mnaber  may  personally  iotrorfnev  strangers  to  the  ch^ 
hmisc  (or  one  day. 

Nfl  gamblintjT  is  to  be  allowed 


The  club's  automobiles  may  be  hired  by  raemben  or  seats 
may  be  engaged  therein  (or  rons  or  tours,  at  the  discretion 
of  the  house  commitiee. 

A  meetiny  of  the  dull  has  been  called  for  nest  Monday  evening 
at  half-past  eight  o'clock,  at  the  Waldorf-Astoria  Hotel,  lo 
receive  ibe  report  of  the  Acting  Exccutric  Commiilec.  the 
constitution  and  by-laws,  and  to  .li^.-uv^  «ich  oiher  malt 
as  may  come  belore  it. 

The  Darlins:  Steam  Carriage. 


iCf» 


F.  A  Darlinjt.  Franklin.  Ma^s..  has  constructed  a  steam 
carriage  for  his  own  use.  The  boiler  is  of  the  ref^lar  upright 
pattern.  13  in.  in  di.imeter  and  30  in.  high,  and  contains  a6 
tubes  and  water  fire-box.  It  carries  350  lbs.  of  steam.  Around 
the  boiler  are  two  covrrinffs,  the  inner  one  being  asbestos 
and  the  outer  Russia  iron.  Tlie  Unk  in  the  back  of  the 
wagon  body  holds  10  gatlnnn  of  water.  Coke  is  used  for  fncl, 
the  box  conuining  lOO  lbs.  A  storage  battery  supplies  four 
lights — two  headlight*,  a  red  light  at  the  back  and  a  green 
light  in  front  of  the  neam  gauge. 

The  engines,  run  either  cross  compound  or  high  pressure 
on  b'tth  cylinders:  the  small  cylinder  ha*  a  diameter  of  iH  «n. 
and  the  large  one  a^  in  .  while  the  stroke  «vf  each  Is  J^  in. 

f'owrr  !•  transmiltrd  by  mrtii*  of  a  jarV  t-hnit.  first  being 
taken  from  the  engine  by  a  chain  and  tlien  to  the  wheel*  by  a 
small  spur  gear  on  each  end  of  the  jack  shaft,  acting  <m  an 
inlet  itaV  gear  bohcd  to  the  bub.  The  o-utsde  of  these  intcr- 
nil  gears  is  used  for  a  braVr.  Around  each  gear  is  a  teatKer 
land,  which  In  connected  to  a  small  steam  cylinder.  Steam 
can  be  let  into  this  cylinder  at  any  time,  causing  the  hands  to 
lifflitcn  »nd  a***   a«  brake*. 

The  wheels,  of  Mr  Harlmg''  own  pattern,  arc  34  front  and 
jR  rear.  The  huh^  are  of  ca»t  steel  and  contain  roller  hear- 
ings. The  hickory  i|>oke9  are  forced  into  a  gn>ove  on  the 
oaiside  of  the  hub  and  bolted  through  tin  two  flanges. 
Pneumatics  of  2\^  in.  diameter  are  used. 

The  weight  nf  the  vehicle  complete  is  1,000  Ihi 


Power  and  Speed  Curves. 

By  C.  E.  F.  Ahlm. 

In  calculations  and  controversies  relative  to  motor  vrhietv 
work.  ii  is  ireijuenily  desirable  to  quickly  compare  different 
fKitnti  especially  in  questions  as  to  speed  of  vehicles  with  dif* 
ferent  driving  wheeU.  and  motor  Itorsc  power  rcquirei]  al 
vari'Mis  speeds  and  uraile.*.  The  most  convenient  way  for 
quirk  comparison  it  tindoubiedty  by  charts  and  dtagram*.  and 
the  writer  belicAc*  that  the  accompanying  curves  will  be  found 
very  useful  to  the  motor  vehicle  builder. 

The  vertical  top  and  bottom  figures  refer  to  both  s«4s  a( 
curves  and  represent  mile*  per  hour  and  feet  per  minute,  re- 
spectircly.  as  indicated.  Thr  horttontal  top  fimrrs  marked 
00^0  and  t  o''o.  etc..  repre»fnt  horse  power  requi-'  >'>e? 

1.000  lbs.  on  the  level  and  on  various  grades.    T'-  I'al 

bottom  figures  refer  to  the  curve*  marked  42-in.    >  m  , 

36-in,.  cit.  and  indicate  number  nf  R    P    ^(    of  rfr  r  rU 

In  preparing  these  curvet  the  «pfcif?c  traciion  resttiancc 
VM  taken  ai  ^  ItM.  per  Ion  (J^uoo  lbs.)  at  bein?  the  beM  aver- 
affe  lor  orditnary  city  travel,  and  doo  not  radode  friclion  (rf 
gearing  or  air  rcsiataace  aod  tbe  tike,  whsefa  u  a  rariaMc  fw- 
tor. 
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Rtfernog  to  th«  cunrp*.  9tipf>ofte  we  <\t$\rt  ro  know  what 
iprril  our  itiucor  i^hauld  bavc  to  <lrivr  the  vehicle  17  miles  per 
hour,  a<»utnin»{  the  (IriviiiK  whcrU  10  be  36-tn..  and  ihc  Rear 
reducttun  i-iu.  FullowmK  the  honzuntal  line  incbcatinc  17 
niit^  {nr  hoii-  until  we  reach  the  disigona]  marked  .l6-tn.,  we 
ftiul  by  prucccdinK  down  the  vertical  tine  that  this  corresponds 
to  itfo  R.  P.  M.  of  the  driving  wheels;  multiplyinf;  thii  by  the 
%pttt\  reduction,  which  is  10.  wc  have  the  speed  of  our 
mntor=  t.6ioo  R.  P.  M. 

From  the  TOf»tor  ipeed  may  br  (■">itnd  the  speed  of  vehicle 
(or  i-ariiiui  UrivinR  wheels  when  siwed  reducitnn  is  known 
fn  order  10  6nil  the  home  power  required  to  drive  a  vehicle 
wettrhins  i.ooo  Ihi^.  totnl,  at  a  speed  of  17  miles  per  hour,  wt 
proceed  in  the  some  manner,  reAdinf;  oflf  directly  from  the  top 
liijture«  at  ilic  bottom  of  the  cban.  For  example,  on  ihc  le^-el 
It  wou)d  take  in  this  special  case  i-U  h.p.  and  7-gS  H.p.  ou 
a  IS  P^f  cent,  utadc — that  is,  a  (trade  having  a  15-ft.  rise  to 
100  ft.  In  like  manner  i<i  found  ihr  power  required  for  any 
wriftht  of  vehicle  at  any  «|Kcd  and  Rradc,  Vice  versa,  if  hor*e 
pnwcr  of  mmor  and  Rrade  are  known,  ihc  curvet  will  tradily 
lell  speed  i.(  vehicle,  etc. 

Tn  Rcneral,  the  curves  will  he  found  cxirctnely  useful  for 
t|Uick  soliiiion  oi  the  more  important  practical  Questions  iden- 
ti6ed  with  motor  vehicle  work 


MINOR    MENTION. 
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pASTlES  hsving  copies  of  the  Noveoaber,  1895, 
*  oambcr  of  Thb  Hoxsslsss  Agr,  which  they 
wn  wliling  in  .sell  or  exchauge  for  Uter  numbers  arc 
requested  to  cotqmuoicmte  with  the  publisher. 


Chic«ico  h««  an  tutomobne  show  on  the  tapis  for  ibis 
winter. 

The  Keystone  M.  &  M.  Co..  Reading.  P».,  are  building  a 
motor  vehicle. 

The  Daimler  Mfg.  Co.,  Strinw^y.  L.  I.,  have  isfued  ■  very 

clrgant  catalogue  of  their  marine  motors. 

The  Columbia  fit  Electric  Vehicle  Co..  Hartfonl.  Conn.,  have 
lirokcn  ground  for  an  addirinn  t.i  their  f.irtory. 

Daniel  Heat.  San  Leandro  Cat.,  is  finishing  a  light  and  fast 
gasoline  oitTiage,  which  he  eipccis  to  run  on  country  roadi 

A  C'lmlMnaiion  is  rrponrd  on  fnot  in  the  ^-ebidc  tradr 
Upon  the  consummation  of  it  ft  is  *aid  au(om(^bilc<i.  a«  well  a> 
hor^e  vehicle*,  will  be  manufactured 

Geo.  X.  March,  33  Hawley  St.,  Boston,  Mass.,  is  organtf- 
tng  the  Coloni.-iI  .^ulomoblIc  Co..  tn  manufiiL'-tiire  steam  vehi- 
cles. c)'cle  boats  ihd'^t-edged  rims  for  pneumatic  tires. 

F.  E.  Stanley,  designer  of  ihc  Stanley  Meam  "Locomobile," 
appeared  before  the  Ko^fon  Park  Cnmmis'iinti  U^i  wcHt  .irfd 
argued  for  tl»c  admt*«ion  of  motor  ca^^i,^K^•l  m  rhe  rity  t>arWs, 

Don  Manuel  Olira.  T>on  Martin  57,  M.idrid.  Spain,  owner 
i>(  the  largest  omnibus  and  cab  transfer  company  of  Spain, 
wishes  to  receive  literature  and  ratalogues  from  American 
motor  vehicle  builders, 

A  judgment  for  $R30  h.T  tn-en  micrr.l  against  The  Nnltnn«( 
Motor  Carriage  Co.,  t  Madi»on  Ave.,  Mew  York,  in  favor  of 
r  .\.  Tnwci  and  Crco.  L.  Wctvs.  of  Cleveland.  O,  who  hail 
made  prepayment*  on  carriages  which  were  never  delivered 

.According  to  the  Brookim  Eagle.  Adjutant  General  Cor- 
l>ti  thinks  that  the  automobile  will  not  be  long  p^ipu'ar  amnns 
.'\merican  nrinoerats.  for  ibe  r<^sn«  that  the  swell  ladie* 
niaVe  a  brtter  aooearance  behind  a  spanking  team,  and  1"\*e 
III  drive  tbcmsrivcs. 

W.  P.  Kidder.  Jamaica  Plain.  Ma«i .  ha*  compleled  hl»  firn 
I  arriage.  and  given  it  very  «atisfaclory  road  tests.  The  chief 
I  -.It n re  is  a  system  ^if  iliren  gearing,  doing  away  with  sproek- 
i"s  and  chains,  on  whirb  hmad  patents  harr  been  allowed 
in  the  United  States  and  appttril  for  in  2^  Utreign  counlrirn 

Three  Hedric  vehicle*  ordered  by  the  U.  S.  Signal  Bureau. 
Washington.  D-  C.  have  arrived  and  are  1>einK  testr<I  at 
r  ift  Myer.  Two  are  of  the  delivery  type  and  the  Ihtrd  i»  a 
light  runab«>ut.  All  of  ihem  are  fitxc*\  with  attachments  *n 
that  horses  ran  be  used  when  there  nrf  no  facilities  for  charg- 
ing the  batteries 

The  .\atomohrte  Cn..  of  Hawaii,  has  been  tneorporated  ai 
Honolulu  with  $J.aon.ono  capital  to  tntrrtduce  rleetrie  vehicles 
in  the  Hawaiian  capital.  A  charging  plant  to  cost  SioolOOO 
will  be  installed,  raiuihle  of  «u|ipKing  too  catriages  Thirty 
\Vt><»d*  dectrn-  vehicles  hive  alrea<ly  been  purchasetl  The 
rnad«  in  Han^ii  are  r^rellent. 

The  Ixaeh  Motor  Vehicle  Co   have  opened  an  nfBce  asd  , 
ui.rL*  at   310   Rntadway.    Evereii.   Mast,   and   n-:  le- 

iritiiiiX    s  steam  caTtaite  mrryiiiu  tw't  t»T  fnnr  v  t^* 

f-'Ih    M-jt»    lacinc    lorward,    ibe    rear    >e»t    beintr    irtmivjibV. 
fttlin    M     Ij-arb    i*    pre^deut    4l>il    getierjl    uun^KCt.    W.    .\. 

FawlVner  ireattirrr  and  Fmnk  R.  Miller  Kcretary. 
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Recondensation    of    Steam    in    Steam 
riotor   Vehicles, 


In  tn>'  article  which  appeared  in  TIic  HurM;I(;3>>  Age  of 
April  jih,  iR9<),  eniulcd  "  Some  Thcrmudyniimici  o( 
Wluclc  Motors. '  I  rtfcrrcd  to,  an  invcntinn  o(  mine  for  the  re- 
cundcii>aiion  of  sieani.  In  The  Horseless  Age  of  the 
30U1  of  September  a  subscriber  asks  for  luriher  particut&rs 
cuocerntnK  my  metliod  for  rccondc»sat:on  of  ^tcarn. 

By  the  n»e  of  high  pressure  ^team  for  the  propulsion  of 
nb>tor  vehidcs.  the  weight  of  engine  and  -boiler  may  be  re- 
duced to  n  minimum.  As  devices  have  already  hccu  worked 
unt  and  put  into  operuli<m  by  various  mvcolors  for  successfully 
cijuliullme  3leain  carriages  and  for  the  automatic  regulation  of 
the  fire,  the  chief  remaining  problem  apihrars  to  be  the  prac- 
licul  recondcn^iion  ul  ihe  atearti.  in  order  that  pure  water  may 
be  contuiually  uacd  m  the  boiler,  which  nece^&artly  coniiists 
of  small  tubes,  a»  (uuling  or  iucruMaiion  of  Uic  boiler  not 
onl}'  greatly  lowers  its  efficiency,  but  eudangcrs  the  burning 
out  of  the  tubcA. 

Atmospheric  condensers  arc  employed  with  conildcrable 
hUcce».  To  be  efficient,  hn#k;ver,  an  atmospheric  condenser 
must  present  a  very  large  amount  of  surface  to  the  atmosphere, 
Thi«  has  many  disadvantages. 

[  have  proposed  the  u>c  of  a  water  condenser,  either  alone 
ot  as  a  ^jipplcmcnt  to  an  atmospheric  condenser  for  the  con- 
denMiiinn  of  steam  in  motor  vehicles. 

As  with  a  motor  vehicle,  it  is  tiot  so  much  a  question  of 
rcodomy  of  fuel  consumption  for  the  supply  of  steam  as  it  is 
to  take  aire  ol  U>e  cxhaubt  steam;  the  fuel  expense  in  any 
event  tiring  very  low,  Miine  of  the  etftctency  of  the  engine  may 
be  •i.'icrificed  for  ct>nveiiii'ncc  and  efficicliey  ol  condensation. 
Therefore,  by  admining  the  rxhau>t  to  a  cundcnscr  under  a 
Mifficient  l»ack  pressure  to  cause  the  temperature  of  slcain  in 
iIk  exhaust  to  be  .*(nncwhat  above  that  of  boiling  water,  Utc 
»team  mfty  be  effectually  condensed  by  imparting  its  latent  heal 
.  ai  liquefaction  to  water  to  evafwratc  the  same  under  atmos- 
pheric pressure  in  ;i  water  rcwrvoir  surrounding  the  con- 
denser uAtcs.  The  escaping  i-Xvam  Inring  gently  and  steadily 
.jjvcfi  off  from  the  boiling  water,  may  be  passed  into  the 
^'|»foducl9  of  oonibuMii)!)  of  the  fuel  to  t>ccome  healed  and 
ab^orlied.  and  thereby  made  invisible.  Of  course,  in  ihi* 
c\-cni  ii  will  be  TiCfcsyaTy  tn  earry  a  supply  of  water  for  the 
purpoac  of  condensation  in  excess  of  the  weight  of  water 
which  would  be  required  with  an  atmospheric  condenser ;  yet, 
on  (be  olhrr  hand,  the  water  condenser,  on  account  of  its 
.'smaller  sttv,  will  of  it.se?f  weigh  much  less  than  an  atmoftphcric 
e^mdcnser  of  equal  efficiency,  and  will  offset,  in  a  measure,  the 
extra  weight  of  water. 

It  h  obvinus  that  for  the  purpose  of. condensation  water  may 
be  used  without  regard  to  purity  or  harduc$<;.  anil  which  nuny. 
llicrefore,  Inr  picked  up  anywhere  on  the  road,  pure  water  l»e- 
ing  UH'd  in  the  boiler. 

When  a  water  cnnden«cr  and  atmosplwric  condenser  arc  cm- 
ployed  together,  the  atmospheric  condenser  may  be  made  quite 
?maX\  and  still  take  care  of  ihe  sleain  from  the  exhaust  of  a 
ueam  cab  or  delivery  wagon,  or  similar  vehicle  where  slwrt 
periods  of  mm*ement  arc  followed  by  short  periods  of  rest,  in 
which  c\ent  the  water  condcnvr  may  also  be  made  very 
^maU  and  still  he  capable  of  liquefying  the  exccs-t  of  ex 
hnut-t  during  the  necessary  periods  of  active  work  under  full 
load  to  lake  the  vehicle  over  stretches  of  bad  road  and  up 
heavy  grades. 


VMien  ilic  cxluiubt  fruni  the  ciigiiu:  becomes  in  exccttS  of  (Ik 
capacity  nf  ihe  ainiMtpheric  condenser,  the  prei,sure  will 
gradually  mount  therein,  until  the  cooling  water  surround- 
mg  the  steam  tubes  in  the  water  condenser  begins  to  boil  and 
.2  or  .1  lbs.  back  pressure  is  reached.  If  the  engine  be  run 
to  its  fuU  capacity  fur  a  comparatively  long  periinl,  the  back 
pressure  in  the  cxhau-^t  neccK*wiry  to  the  condensation  of  the 
«icani  may  rise  to  s  lbs.  Five  pounds  pressure  canftcs  such 
active  boiling  of  the  water  surrounding  the  steam  tubc^  that 
5  lbs.  nuy  be  taken  a?*  the  limit  of  b;ick  pressure  n*eessary  to" 
efticiently  conilen.se  all  of  the  steam,  even  under  the  most 
irjing  conditions.  To  accomplish  this  the  condenser  may  be 
a  comparatively  small  aliair  relatively  to  the  size  of  the  en- 
gine and  vehicle.  The  steam  tubes  should,  of  course,  he  made 
light  and' small.  As  they  are  not  subjected  lo  any  con«iderabh 
degree  of  pressure,  ihey  may  be  made  cxccdingly  thin,  and 
should  consist  of  copper. 

The  importance  of  pure  water  in  a  light  tubular  boiler  for 
motor  vehicles  is  a  very  weighty  consideration.  The  follow 
ing  are  sonic  calculations  of  the  loss  in  efficiency  of  an  engine 
using  steam  at  250  lb4.  and  exhauAting  against  3  IIk^  back 
pre»Mjre  abuvc  the  atmosphere,  as  compared  with  cxhaustitu; 
against  atmospheric  pressure.  The  calculations  .are  bastd  on 
the  fuel  cunsuined. 

In  making  the  comparison,  it  is  presumed  that  pure  water 
be  used  in  b<:nh  cases,  while,  as  a  mailer  of  fact,  in  prac- 
tice, where  the  steam  is  not  condensed,  the  water  in  the  boiler 
would  not  under  ordinary  conditions  be  pure,  and  the  fouling 
and  incrustation  of  the  boiler  would  lower  it?,  efficiency  much 
more  than  S  lbs.  back  pressure  will  lower  tiw  elficietKy  of  the 
engine  usmg  pure  water  with  no  incrustation  and  no  fouling 
of  the  boiler. 

Calculations  of  Relative  Efficiency  of  an  Engine  Using  Steam 

at   250  lbs.    Pressure,    Exliauslmg    into   the   Air,   Com- 

]iared  with  L^xhausting  Against  5  lbs.  Back  Hrc^wrc 

Above  the  Atmufiphcrc. 

Heat  Units, 

Total  heal  in  1  lb.  of  steam  at  250  lbs.  pressure i.ao5^3 

Total  heat  in  l  lb.  of  steam  at  aUnospheric  pressure...   1,146,1 
Difference  in  total  lieat  in  1  lb.  of  steam  between  J50 

lbs.  pressure  and  atmospheric  pressure $q.i 

Total  heat  in  i  11).  oE  steam  at  5  lbs.  pressure   above 

the  atmosphere 1. 150. 9 

Subtracting,  total  heat  in  I  lb.  of  steam  at  atmosphtric 

pressure   .       1.146.1 

We  have  a  loss  of 4.  H 

eqnal  to  Ml  per  cenL 

I'nder  5  lbs.  pre?«ure  in  the  exhaiiM  ^r  rundcii>cr.  the 
feed  water  rriurns  i<>  the  iMiiter  16  degrees  hotter  than  were  il 
returned  at  atmospheric  pressure.  I'nder  5  lbs.  pre.ssure  the 
?team  is  cnndensed  at  228  degrees  instead  of  at  3i2  degree?. 
As  the  total  heal  needed  to  raise  i  Ih.  nf  water  from  212  de- 
grees und  evaporate  it  under  a  pressure  of  3<;o  th&.  is  1,035 
heat  units,  the  16  heat  uniti  ulili/cd  in  the  feed  water  repre- 
sent'* a  '■aving  of  t.6  per  cent. 

We  must,  thercfnrc.  ««htract  fmm  the  alune  loss  of  S.t  per 
cent,  the  excess  of  beat  returned  in  the  feed  water,  or  1,6  per 
crni..  leaving  a  balance  '>f  6,5  per  cenl.  loss  of  heat  or 
efficiency,  which  reprefenls  the  cost  of  the  convenience  of  con- 
den.i^ing  the  steam  in  an  efficient  and  practical  way,  and  at 
the  sime  time  enabling  (he  ii<e  nf  pure  water  in  tin?  hotter,  ob- 
viating any  incru<:taiion  or  fouling  of  the  boiler  and  conseqnen: 
loss  of  heat  by  lowering  il^*  eO'iciencv.  It  would  take  but  a 
very  slight  incrustation  or  fouling  of  the  Iwiler  to  lower  it« 
efficiency  very  much  more  than  fi.5  per  cent. 

Hl'OSON  MAXIM. 
S91  Sterling  Place,  Brooklyn.  New  York, 
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PROQRESS  IN   PARIS. 


tnotn  Obt  Ovd  CWranpoadau.) 


XKW   rtATUKKS  OV  THE  ASTER   UOTOB. 

Tlje  Asler  motors,  with  copper  radial  nbj.  have  a  defect  in 
that  the  cxpanston  of  ihc  bra»&  of  i)ic  cyliudcf  &nd  tbc  copper 
of  the  fibs  is  unequal,  Icadinit  to  imperfect  cooling.  To  remedy 
ililii  defect  it  fuMbIc  alloy  serving  a»  a  cooduclor  has  been 
placed  bctwecD  the  braft&  cylinder  and  the  rib»,  winch  i»  Mid 
to  Bcconii'li>K  tJw  dc^'rcd  purpose,  and  is  very  ingenious  to 
!»y  tJic  Ii-a>t. 

VARti  — ST.    fltrriL*lit:i.'i, 

A»  reported  in  my  Jasl  fcncr,  the  eniissahet  of  the  Automo- 
bile Club  who  investigated  the  Ituiisian  ruads  lound  the  con- 
(Utbons  to  bad  that  do  race  to  the  Ruwion  capital  can  be  run 
next  year.  It  is  quite  t>o»AibIe,  however,  that  the  race  wilt 
Uh'  ■-■■  t^uv,  as  the  Secretary  of  Koads  and  Bridges  lold 

Ihr  .  iliat  cxtL-nkivc  road  repairs  were  going  on,  but 

would  ttvi  l>e  cumplctcd  fur  two  ycufs. 

I'kRIN    to   LOMION. 

But  a  wc  cannot  have  the  Paris*St.  Petersburg  coolest  in 
1900,  we  ahall  n«\crihelc6S  have  soraeihing  much  Aore  uan- 
Ung  in  the  projected  tour  of  Dr.  Lchwcss.  of  the  Automobile 
Club  oi  Great  Britain,  from  l-ondon  to  Pcltin.  a  distance  wi 
about  8,000  miUt.  S«di  a  iwurncy  may  be  pouiblc  at  great 
cost  and  wilh  yrr*!  ha^Mi-liiii.  but  tl  t»  iwrtincni  l»  inquire  h<m 
(his  intrepid  >puitstiuu  will  get  fus  supplies  of  gasoline,  water, 
etc,  [&  some  of  the  out-of-the-way  pUcca  he  must  uaverse. 
Tbc  cantage  employed,  which  will  be  built  by  Koclt,  the  ker- 
osene motor  manufacturer,  will  aoon  be  shipped  to  Fckin, 
Ctrinit,  IfHiti  which  poioi  the  doctor  «ap»et»  to  Ml  out  next 
March. 

BXIIW'  ANt^  TOIIRINC  CAKRIAOU. 

Until  1  see  tomr  proof  tu  the  contrary  I  shall  not  ceaa«  to 
rct>«at  Hut  ar  id  and  lutinng  purpoKS. 

which  arc  ab.  :b  At  high  speed,  arc  un- 

At  tor  ordinary  city  work.  Ihe  ircqucnt  starting,  stopping 
and  numerons  chjLnges  of  speed  tncidriit^l  to  cvcry-flay  urban 
ISM;,  the  sudden  jerks  and  changes  of  temperature,  arc  a  much 
■evwet  stram  on  Uie  motor  and  niecbantsm  than  the  over- 
work uf  a  tiiatirhi  journey  oI  150  to  soo  miles  at  an  average 
tp<-  ■  ntiirs  an  hour.    Builders  uught  therefofe  to 

tu>  .0  to  sobdity  and  durability  uf  eonatruction 

ftthd  ccvnoniy  oi  operation  instead  o(  speetl. 

srCAM   OUNiatt  LtKKS   UlSCONTtNlldl. 

The  National  Automobile  Co.,  which  wu  one  of  tbe  tew 
cump«i>  ing  steam  ontntlKiies  in  France,  and  wfatch 

liad  set  jrouud  Paris,  among  them  the  ruDtea  iroen 

S4  ■■'■'-,  and  from  St.  Cenmio  to 

Ev  .  iervicc.    The  compuiy  bcgiD 

buxness  to   ibgb.  enii  'c  Dioa  steam  Piuses  seating 

JO   pASMDttcri.     The    : ^-u    cuonciia  of  the   conimuac* 

through  wliteh  the  lines  ran  refused  to  grant  the  company  any 
satntdics.  and  it  is  thcrcfoirc  to  be  inferred  that  the  reccipla 
were  n<.it  larffc  cnotuth  lo  t>ay  the  runniOK  ej^xnseB.  Thu  is 
lo  '  V  Rod  nouy,  are 

o<<  .0  g  or  10  mile* 

an  !<:*idei*ia  sit  sti  ccunomi<uit  boiler  and 

sit  tbc»e  potata  heavy  rrhicles  in  Fnacc 

have  10  tar  -iig.    If  the  onuiibosrs  are  lo  go,  1  am 

iRformpil,   1.1 ,^  that  osotor  imcks  will  aoon  appesr 

■B  great  numbrra.  ^^ 


iLicratc  oMNiansu  IM  evvsuLs. 
Three  or  four  months  ago  a  Belgian  company  tried  to  op- 
erate electric  omnibuses  in  Brussels  over  the  hilly  road  from 
(he  Stock  Exchange  to  Jxelles,  The  hill  of  the  Roe  dc  la 
Montague,  which  is  on  tbc  route,  is  very  long  and  steep,  and 
uller  scver;il  wrek»'  trial  tlie  company  has  given  ap  its  ex- 
ploitation, alleging  as  a  rtasoo  that  the  brakes  of  the  otnm- 
buses  were  not  efficient.  If  this  is  the  only  reason  why  the 
experiment  was  nut  successful,  then  by  all  means  let  us  have 
the  experiments  conducted  on  a  level  road  where  brakes  are 
nut  so  important. 

'     UOirr   STIAM  CABUACia. 

The  appearance  in  the  Paris- Boulogne  race  of  two  of  the 
Stanley  "Locomobiles"  has  started  a  fresh  discussion  of  tlie 
inertts  of  such  vehicles.  All  these  voiturettes,  in  my  opimoin, 
are  too  lightly  built  lo  last,  ud  tbe  maintenance  of  the  boilers 
muM  be  a  rather  heavy  item.  ■  The  high  cost  of  petroleum  id 
France  is  a  barrier  in  the  way  ol  the  popularity  of  all  steam 
carriages  heated  in  this  way,  on  account  of  the  much  larger 
corunmption  of  fuel  than  is  required  In  a  gasoline  engine, 
womi  vsniCLM  in  tmf  FkfeM:^  cvauMev 

A  company  has  juat  been  o^Etnued  tor  the  Introduction  of 
motor  vchiclrs  in  the  French  Soudan.  The  head  ol  the  com- 
jiaiiy  is  M  Felix  Du  U014.  the  well-known  fxpMrff.  of  thi* 
r*>uniry,     The  irticks  used  u^ll  be  of  the  An  .<  type, 

ul  9  h.p  ,  and  ^rv  bring  cunsiructed  by  the  L*-  Co.,  of 

Luneville,  It  Is  said  lliere  will  Ke  m*  u(  Ibem.  While  the  ex> 
penmeniA  so  tar  conducted  in  tlie  Soudan  have  not  been  per- 
fectly succoitful.  they  were  usetnl  in  pointing  out  chuigeft 
which  could  advantageously  be  made  in  the  vehicles  to  bet- 
ter adapt  tliem  lo  the  conditions  to  be  met.  As  the  cost  of 
tr^uspurtaiion  is  very  dear  in  these  O-tlonics,  the  chances  of 
ilie  motor  vehicle  seem  to  be  excellent  there. 

Anotlirr  similar  company  Is  ibout  to  introduce  motor  trana- 
porlation  in  Madagascar  unlU  the  lutlroad  from  Tamatavc  to 
Tananarive  is  constructed.  Oe  Uion  steam  Uactora  wtU  be 
employed,  and  tnasmuch  as  all  the  new  roads  and  bridges 
luve  lieen  constmcted  with  a  view  lo  the  puaagc  of  theac 
heavy  vchiclea,  and  the  cost  of  transportation  ta  cxtttsncly 
high  at  present,  the  outlook  fur  the  coiit;iany  is  raxber  favor- 
ati^e. 


LONDON  NOTES. 


fiUC  HaW  OVLVA.N  ILECTttIC   vaHicucs, 

An  important  feature  of  the  motor  cxhtbitit«  which  has 
Just  been  held  in  Berlin  was  midoubtedly  the  large  number  uf 
electric  vehicles  exhibited.  Prnnimcnt  ainxng  them  wsa  the 
large  di>pLay  nude  by  Die  Gc>ell>>chaft  fiir  Verkehrsiint> 
rrnrltnumgra.  uf  4J  Inter  der  Ijndm.  Itrtlin.  N.  W .  a  new 
(•tntrm  which  ha*  Uirly  brra  ttarted  and  in  which  a  number 
of  prumincnt  (jcrman  electnc-al  engineering  cunccrnt  arc  io- 
Irrr^lctl  Tlie  company  are  drvoiing  attention  to  both  heavy 
and  light  electric  vehicles,  and  specimens  nf  each  type  were 
displayed.  Tbe  largest  vehicle  on  the  stand  was  tile  ekxtrical 
omaibas  dluslntrd  in  Fig.  i.  This  has  seating  accomodation 
'-  '-OMt  while  in  accordance  wtih  ihc  pnaitt  00  (he 

'  there  it  nx>m  for  lix  puvvciiKrr*  on  tlic  rear  plat- 

iofttL  Tbe  motor  and  traa>mi«iion  gear  are  moamed  oa  a 
tnbalar  frame,  to  which  the  body,  entirely  distinct,  is  attached 
through  tbe  meditmi  of  strong  tprbtc*.  Two  Siemena  A 
Malske  motors  are  employed  in  tbe  Ikil  Tbey  are  atucbed 
by   firings  to  the   frame  in  a  apcdal  way  to  take  op  any 
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jjetkitis  at  starting,  and  are  geared  by  sput  wheels,  one  motor 
[to  rach  of  tlie  gear  wheels.  The  battery  consists  of  44  Pollak 
[rvUft.  arranged  in  two  sets  under  the  scats,    Unfortunately  we 

arc  unable  to  give  the  weight  or  electrical  capacity  of  the 
[katter>'.  but  it  is  btatvd  to  he  stiHicient  for  a  run  ol  from  lO 
bto  12  mt\iit  on  one  charge.  The  controller  switch,  which  is 
Ldi^ioct  from  tlie  steering  fiandard,  is  arranged  to  take  a  nutn- 
jbcr  of  positions,  to  give  a  wide  mngc  of  «pced,  as  also  a  Mow 
|revrrM  mution,  while  in  one  position  of  llie  switch  the  motors 
rare  made  to  act  as  brake*,  to  lie  used  in  case  of  emergency, 
I  bciTtff  sufTtcienily  powerful  io  pull  up  the  'has  in  a  space  of 
-1  J  yd<i..  even  when  Rntng  at  full  speed.  Movable 
^uitf  ore  iirtividrd  on  the  ruof  of  iltc  'bus  to  enable  the 
L accumulators  to  be  charged  from  the  overhead  conductors  of 
]lhc  lrone>'  street  railways.  Steering  is  effected  as  usual 
ItbrougU  llie  front  wherU  by  mcan^  of  a  vertical  hand  wheel, 
[In  addition  to  the  ctectric  brakes,  shoe  brakes  en  the  rear  tires 
f  src  provided  The  wheels  are  of  strong  construction,  and  are 
1  fitted  with  ball  hearings.   The  center  of  gravity  of  the  vehicle  is 

low  diiwn.  inL-rra^ing  its  stability.     The  weight  of  the  'bus  in 
\  rnii  '    hut  without  passengers,  is  given  »s  jj-i  tons. 

f  £  'rates  one  of  the  company's  lighl  vehicles,  a  closed 

[iCOtip^    In  this  class  the  motor  and  transmission  arc  mounted 

em  a  speaal  duplex  lubalar  frame,  so  that  any  form  of  vehicle 

bo<l]r  may  be  mounted  thereon    through  tlie  medium  of  plate 


spring*.  Two  motors  are  employed,  one  to  each  of  the  rear 
wheels  the  connection  being  made  through  spur  gearing,  in- 
closed in  dust-pr<K)f  cases.  The  accumuUiors  are  arranged 
under  the  front  and  rear  seats,  a&  shuwn  in  dotted  lines,  and 
arc  stated  to  have  a  capacity  suflRcienl  for  a  run  of  about  25 
miles  on  one  charge.     Steering  Is  controlled  by  a  bar,     The 
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controller  switch,  whkh  in  thU  dasa  of  vehicle  i>  cumbincJ 
with  Ihe  ficrnng  ^iJindartJ.  1*  arranged  to  give  four  forward 
9pccd4.  A  frvrrv  motion  and  an  electric  l>rakc.  The  cou(>e 
run,  it  ilk  claimrd  xttnin  a  niaxiinum  speed  of  ij  miles  an 
hour,  its  wt;ifchi  tx-ing  gi\cn  a«  2.4^0  lb*. 
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MMtT'K  Iltir\r_HLV 
The  late&l  £itj[tish  hmi  10  take  up  the  consuudioa  u(  motor 
lydes  M  Perry  &  Co,  of  Birmmglucii,  tlic  well  known  nwkcr:i 
of  cycle  chains.  The  Arm  tm%  been  experiment  tug  with  auto- 
niobik)  fur  (omc  time,  aiitl  one  of  iheir  firjii  producitofu  ift  a 
Mioior  Incydc  fined  with  a  i^^-h.p.  gasoline  motor.  The  Bard 
Cycle  Co.,  Ltd-,  of  Bare  St..  BirinuiBham,  have  also  taken  up 
the  utaniifaciure  ai  inoior  tricydcis  the  motor  they  arc  luing 
Letnfc  the  well-known  Dc  Uiun. 

MOTON   OMXIMUa  SKKl'lCB  IK   LONDON. 

At  lA<il  Lnndop  Ik  to  have  a  service  of  motor  omnibuses.  The 
London  Steam  Omnibus  Co.,  Lul,,  watfonned  with  a  riourub 
\ii  trumpets  a  year  or  »o  agu,  and  ^uii«  rccenUy  the  title  of 
the  cuiiccrn  was  altered  tw  the  Muior  Ttactiun  Co.  Scnng 
that  the  'buses  about  to  be  put  m  service  by  thts  cvmipany  arc 
<lrivcn  by  gaiolicK  motors,  the  change  in  Otic  t»  it  desiraUr 
uue,  a^  it  wuuld  be  somcwlut  paiaduxical  tor  a  Ueam  uiunibu» 
cumpany  to  be  running  gafiultne  vehicles.  The  »tart,  whicti  is 
to  be  nude  next  week,  between  Keimmglon  Gate  and  Vic- 
tuna  Station  via  We^minrier  Bridge,  will  be  a  modest  ooc,  at 
<inly  two  vehicle*  are  lu  be  jKit  on  tlic  service.  The  roolor  u 
of  li  h.p..  and  the  vch:clc  )ia»  acconiuiodation  for  tJ  m»tde  and 
14  outside  pa«sengerv    Ordinary  'bus  fares  will  be  charged. 

A    NRW   VTKAH   CAftaiAUL, 

A  new  steam  vehicle  ha9  jusi  made  ii^  appearance  at 
Taanton,  having  been  cottsttucted  by  Beach  A  Cu.,  uf  ch* 
Pioneer  Mutot  Works,  tliat  tuwn.  Comparatively  few  dcutls 
art  so  far  available  of  the  ttew  vehicle,  which  lAkcs  the  ivnit 
vi  a  covered  delivery  wagon.  The  boiler,  which  i*  of  the 
vrriical  type,  and  located  tn  front,  is  fired  by  ln]uid  fuel  sup- 
plied hy  tt  double  burner,  and  bo  lbs.  of  steam  can.  it  is  claimed. 
Im;  raised  in  15  minutes  from  the  time  uf  lightinji  up.  Tha 
rngiiie  15  of  the  single  cytmdcr  vertical  type ;  it  is  of  5  h.p..  and 
works  with  »tcam  at  a  pressure  of  150  lbs.  per  square  inch. 
Two  siKfds  are  provided— s  and  10  miles  per  hour— the 
variable  gear  being  controlled  by  a  special  friction  dutch.  The 
fiiJiu  u'licU  ar«  jb  in.  tn  diameter,  and  the  rear  wheels  46  m., 
ilir  wheel  ba\r  lieuiK  6  (t.  0  m..  and  the  gauge  4  ft  6  in.  Water 
fcurticicat  fur  15  mile*  and  oil  for  40  mile*  can  be  carried,  The 
weight  of  the  vehicle  cooiplcte  is  given  as  ZB50  lbs 


nc.  4.      WACiONrVTR. 

A  heavier  cla.ss  of  electric  vehicle  built  liy  this  company  it 
illustrated  in  Figs,  j  and  4.  the  funncr  showmg  a  hotd  omnibus 
an^Mlic  Utter  an  right  sealed  watt<>nette.  In  this  case  again,  a 
standard  frame  i»  adopted,  to  winch  any  tyi>e  oi  body  can  be 
aitaelved,  oikt  >>l  iltr  vehicle^  al  the  ex)ti(niu<n  in  this  class 
being  a  parreU  delivery  van  capable  of  carrying  lnjij«  up  to 
one  ti>n,  Tlic  spring  ?u*pcn»iun  features,  both  as  regards  the 
body  and  nnitur,  arr  rctamrd.  but  ui  thi*  ea*e  tmly  one  nwtor^ 
a  Lahmeycr — i&  employed,  geared  to  the  rear  axle,  00  which 
IS  mounted  a  balance  gear,  by  spnr  wheels  working  in  a  dutt- 
proof  oil -containing  catr.  The  accumulaiut^.  which  arc  of  the 
Majrrt  type,  are  located  under  the  driver's  seat ;  doors  are  pro- 
vided at  carh  side  to  permit  ready  withdrawal  of  ibe  haltcr>-. 
while  the  %eal  itself  nia^  hv  lifird  up  to  prmiit  of  the  accitmii- 
iator  connrctionn  being  cxammed  The  capacity  of  the  battery 
is  given  as  from  js  to  jo  kflometers  on  one  charge.  The  can- 
irofler  is  adapted  lo  give  foitr  tpreds  forward  and  one  back- 
ward, also  an  electiic  brake.  The  weight  of  the  rehictes 
iUustraied  in  Pig*,  j  and  4  i»  given  «•  •horn  3.960  Un. 


t  uoToa  cuKrtaicTioN  im  Ai-^aiA, 

A  Dew  company  is  in  coorac  of  lormatjun  in  Vienna  tuidcr 
the  auspices  of  the  AuMnan  l..auderbank  to  un<)cnake  the  con- 
«iructiun  ttf  lKjr»clr)s  vrhicle«  in  Ausiiu.  The  Imnk  in  qoes 
tiuD  li,  reportrd  tt*  have  aniuircd  i>n  belialf  of  the  new  company 
tlie   .\usTriJUi  and    li  m  the   Ainedcc-Boilec 

vehicle*;  r.f  IV  I  >iei  .        m  have  puTchaved  the 

old   <■■■  1;    wotjws    nl    i-_;i.in;t    \\)«   &   Co.,    at   (.csdorf. 

near  iirre  the  construction  of  auit>mol>ile^  will  shortly 

be  c«  '(iinifiii  r)|. 

MnaV   COMPAKIKS. 

During  the  past  week  rumors  have  been  current  JUimi  ihi- 
impfiiflitig  tlotaiion  <'t   Ncirral  new  loint  *tt»ck  companies  mj 
-t  with  hor»e!e»  vehicles  in  England.     In  each  case 
■  fjffrnd"'  in  ptkunds  .■.terlmg  to  ii.s  tigureii.    The  6rm« 
'  "t  rumor  pomts  are  the  Liquid  I*"ud  En- 1 
Icrs  or   ibe   Ijfu  steam  vehicles,  and  the) 
lit .  while  a  third  company  i*  in  course  olj 
'I  the   r>e   Dion  &   Bouton  |uienis  in  ihel 

(- -.-.  ... 

Wolvcrhaniptim  i*  rapidly  bectKning  a  motor  const mctfocij 
center.  Thrcr  concerns  havr  bern  at  work  f'lr  Minic  lime  past.  I 
while  now  it  is  anmrtmcrd  that  the  Wearwdl  C>'cle  t"o .  Ltd.,] 
of  tlut  town.  i«  takmg  up  the  ooo-^uiictiun  uf  a  $ji«)  horse*] 
les»  vehicle. 
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The  Pneumatic  Cushion-Spring 
Controversy. 


New  York,  Oct.  6. 

Editor  Horseless  Age: 

Since  the  publication  in  ihe  issue  of  Aug.  23  of  an  article 
describing  my  pneumatic  cushions,  an  intercsling  corre- 
spondence bas  appeared  in  your  subsequent  editions  respecting 
the  value  of  air  as  a  cushion. 

Air  Graham,  uf  Boston,  maintains  that  air  is  not  a  cushion. 
but  that  it  is  a  solid  body,  and  that  il  never  can  be  us-cd  as  a 
spring,  because  it  i*  not  an  absorber.  Two  of  your  corre- 
spondents, one  H.  L.  Kamlienu,  of  Ctncinnuti,  and  another 
fnim  Si,  Lonifi.  vho  signs  his  initials  only.  G.  E.  U.,  have 
answered  Mr.  Grab;tm  pretty  effectively. 

Now  comes  V.  U.  Bolte,  of  Peoria.  III.,  in  your  issue  of 
Oct.  4,  and  argues  that  air  is  not  a  cushion  under  all  circum- 
stance?. This  general  ^tatrnu-nt  i»  umluubtrdly  true.  Air  is 
H  cusliiLtn  only  when  it  is  used  in  <ueh  a  way  that  it  becomes 
iffective  as  a  cushion.  Mr.  Uoltc  calls  attention  to  the  use 
of  air  under  nucIi  conditions,  where,  as  he  cluim?,  il  cannoc . 
(•ossibly  act  as  a  cushion.  In  starting  from  the^ic  premi»2.  he 
reasons  that  %ir  is  not  a  cushion  under  aU  circunisiance^  So 
iar  as  that  goc:j  1  agree  with  hini,  but  1  inke  issue  with  him 
when  he  says,  "ff  rubber  is  confined  so  it  cannot  expand,  ai  for 
Instance  a  rubber  tire  in  a  steel  lint,  llui  portion  which  is  ex- 
posed above  the  rim  only  acta  as  a  cu.«hiou.  uhilc  tliai  ]HirUon 
which  is  in  the  coiwave  part  )»  >itiiply  dead,  and  will  not  ex- 
pand, as  it  is  held  m  conrnii-ment,  unless  the  rim  will  yield." 
If  he  intended  this  siatemrot  should  a{>ply  to  llie  air  within  the 
rubber  as  well  as  to  tbc  rublicr  itself,  then  it  may  be  staled  tliai 
the  fact  is,  that  that  portion  nt  the  air  which  in  located  ai  the 
back  of  the  tire  up  against  tlu-  ><>lid  unyielding  rim  is  doing  iU 
full  share  of  cushiuii  work  as  thoroughly  as  the  reiii  of  tbc  air 
in  the  lire. 

But  Mr  Bolte  has  gained  an  tncorect  idea  of  the  rubber 
pneumatic  cushion  which  I  have  invented.  He  says  that  he 
underNlands  it  "as  an  unyielding  receptacle  in  which  air  is  com- 
pressed to  a  certain  measure,  accor<ling  U.*  tlie  weight  to  be 
carried."  Then  he  gtKrs  on  to  my.  "If  the  receptacle  or 
ctishinn  itself  was  made  nf  (.'xpansive  material,  the  case  would 
be  quite  different,  as  air  which  is  already  compressed  under 
tlte  dead  weight  and  cannot  yield  any  mnre  M'ould  stretch  the 
bag  or  cushion,  and  thereby  make  it  elastic^  and  no  doubt  be  of 
snnie  use  for  which  il  is  Jutended." 

As  a  matter  of  lad.  the  cushinn  i*  made  nf  r-xpansivc  mu- 
terial.  In  thi^  regard  the  cuiibii.<n  and  the  j)urpt}.se.s  it  ac- 
ianiptishcs  are  well  described  in  one  section  of  my  patent, 
which  ^  quote  here  : 

''In  means  for  preventing  vibrations  in  vehicles,  a  bearing 
plalc,  a  supponing  plate  and  a  hollow  di^iiendable  air  cushion 
itnconAned  between  them  so  placed  that  the  air  pressure  at 
right  angles  to  the  line  uf  shock  may  be  free  to  cause  the  wall- 
of  said  cushions  10  stretch  and  thus  render  the  lensinnal 
rcMlience  of  said  walls  available." 

It  is  thus  seen  that  the  pneumatic  cashion  acconiplisbes  the 
vrr>'  ends  which  he  remarks  are  most  desirable. 

The  principle  of  Ihe  invention  and  its  practical  application 
may  he  descrilHrd  a*;  follows :  Vibrations  and  shocks  to  which 
a  vehicle  is  suhjecler)  in  gnlng  over  rough  ground,  arc  trans- 


mitted upward  to  the  vehicle  from  the  ground  until  (bey  reach 
the  pneunulic  cushicta.  Then  these  cushions  (which  are  a 
combination  of  air  within  aU  clastic  and  dtstendable  cover; 
first  receive  lite  shocks  and  vibrations  and  then  abiiorb  and  dis- 
sipate them  in  a  surprising  manner,  at  the  same  time  supplying 
Ihe  greatest  amount  of  ease  and  comfort  to  the  occupants  of 
the  vehicle,  and  imparting  to  them  a  delightful  sense  of  light- 
ness, as  if  riding  on  air-  'J'he  cushiuns  do  not  need  to  be  blown 
up  hard,  but  only  such  amount  of  air  is  nece&sary  as  U 
sufhcicnl  under  compression  10  tlistend  the  walls  of  the  cushion 
in  a  lateral  direction. 

The  cu3hion>  are  catculatrd  to  carry  any  weight,  and  to  give 
Ihe  full  amount  uf  comfort  and  ease  through  ilicir  resilient 
i|ualily  with  varying  Ioad>.  TIrcy  will  absorb  i^hocks  equally 
iiiid  will  distribute  the  same  amoimt  of  resilienty  wlieiher  the 
vehicle  be  partially  or  fully  loaded,  while  with  itcel  springs,  on 
the  contrary,  no  such  effect  is  possible.  Steel  springs  must  be 
made  of  such  stiflfness  as  to  give  the  maxmmm  o£  resiliency  only 
with  the  greatest  weight  which  the  spnngs  may  be  called  upon 
to  bear.  For  instance,  suppose  a  wagon  body  weighs  200  lbs. 
and  is  of  such  size  as  to  carry  comfortably  four  passengcri. 
The  tdial  ueighi  then  of  wagon  body  with  passengers  will  be 
800  or  900  lbs.  The  steel  springs  nuisi  Ix*  of  such  strength 
and  stiffness  as  to  carry  this  weight  safely  and  with  comfort 
to  the  occupanl'4  of  the  vehicle.  If.  however,  in  the  sann.' 
\chicle  there  is  but  one  passenger,  the  total  weight  of  wagtin 
iKMly  and  |>as.scnKcr  carried  by  the  springs  will  be  somewhere  in 
the  neighborhood  of  350  or  400  lbs  It  is  clear  tluit  the  steel 
springs  which  have  been  calculated  for  a  weight  01  900  lbs.  arc 
nol  most  appropriate  for  a  weight  of  less  than  one-half,  nor 
uill  the  single  passenger  under  such  conditions  be  in  receipt  of 
as  large  an  amount  of  comfort  from  the  springs  as  he  wouKI 
receive  were  the  vehicle  carrj-ing  its  full  quota  of  passenger-. 

Steel  springs  are  not  only  heavy  and  costly,  bnt  are  liable  to 
fracture,  when  .serious  injury  to  the  vehicle  or  its  occupants 
may  occur.  Pneumatic  cushions  are  lighter  and  less  cosily 
than  springs,  and  a  measure  of  safety  is  fotmd  in  their  use,  far 
should  a  defective  cushion  be  placed  upon  a  vehicle  and  burst 
not  the  slightest  ill  effect  would  result.  As  the  air  escaped 
frtim  the  cushion  the  vehicle  wnnld  be  gradually  and  bu: 
•slightly  lowered  at  the  [>uint  of  location  of  the  fractnrcd 
cuslnon.  The  other  cushions  would  then  be  called  ui»itn  to 
supply  an  additional  amount  of  revHency  equal  to  that  lost  by 
the  defective  cushion. 

W.  N.  AMORY 


Differs  from  Mr,  Bolte. 

New  York.  Oct    O- 
Kdiftr  i^orsclcss  Age: 

Your  correspondent  F  H.  Bolte  seems  to  have  an  erropcrnis 
conception  of  the  action  of  a  pneumatic  tire.  Tie  says' 
"The  niblicr  pneumatic  cushicm  is  an  unyielding  receptacle  in 
which  air  is  compressed  to  a  certain  measure,  according  to  the 
weight  it  carries,"  etc.  That  statement  contains  its  own  rcfu 
tation.  If  tVe  pir  in  the  tire  can  lie  compressed  by  the  weight 
put  on  the  wheel,  the  tire  cannot  W  an  imyirlding  receptacle, 
t  fancy  Mr,  Bolte  wishes  to  say  that  the  capacity  of  the  re 
ceinacle  doe<  not  increase— thai  is  to  say.  n  ntay  be  dented,  but 
not  bulged.  Admitting  fur  a  moment  that  such  is  the  case,  il 
6f}v<  not  invalidate  the  fact  that  the  air  in  the  lire  may  be 
compres5c<l  ftill  more  by  additional  weight  on  the  wheel.  The 
limit  to  air  compression  is  not  reached  in  pneumatic  tires. 
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The  sune  fallacy  u  io  the  further  ftiaiemcQt :  "It  the  re 
ccpudc  or  cushion  itsdf  was  nude  of  expansive  material  the 
CAK  would  be  quite  dtScfdU,  as  air  which  i$  already  com- 
pressed under  tbe  dead  weight  and  Cdndof  yulJ  any  mvre 
would  Btrcich  i)ic  bug  or  cushion  aod  thereby  make  it  clastic" 
V'i'hc  itahc*  are  nutte.J  That  h  ju»t  the  point.  The  air  can 
be  cuniprci»3cd  a  hulc  when  the  ure  u  Uattcncd  st  its  point 
ut  conuct  with  the  giuuiid,  ;iiid  il  expands  to  tts  normal  pres- 
hUfc  when  the  weight  ia  tnkcn  oflf.  Such  variations  in  loads  on 
whcdi  arc  cuniitaiuty  jfumg  uu  while  a  vehicle  is  running.  The 
abiiiiy  u£  the  air  to  bubniii  to  comprcision  and  inittantly  re- 
cover when  [he  weight  is  removed  is  one  ot  the  must  valuable 
fcatnrcs  of  the  pacumatK  lire.  The  normal  air  pressure  in 
the  tire  Is  suHkicni  lo  restore  the  tire  tu  its  origttial  shape 
when  the  cau»c  of  the  change  of  stupe  is  removed. 

JAMES  W.  MANSON. 


The  Balanced  flotor. 


B)oom6eld.  N.  J..  Oct  7. 
Editor  UorscIc«ft  Ace: 

The  subject  of  balanced  reciprocating  motors  is  a  very  in* 
tcrtsting  one  just  oow,  but  it  is  also  a  very  puzxlmg  one,  and 
the  problem  is  as  Mr.  Towle,  in  your  Oct.  4  issue,  says,  "(rc- 
<)uciitly  not  understood  by  gat  engine  experimenters."  The 
jitoblem  a  undoubtedly  principally  one  01  torque. 

I  believe  lti»c  »o-callcd  balanced,  twu-piston  opposed  cylin* 
dcr  ga^  cugiitr>  were  larsi  brought  out  in  Germany,  in  a  com- 
mcmal  way,  about  lO  years  ago  by  Emil  Capttame,  and  were 
nidnufaciurcd  in  si2»  up  to  about  7  h.p.  b^  PhUtp  Swiderslde, 
of  Leipzig. 

ThcK  engines  are  bcius  used  to  some  extent,  and  alnxut 
y  in  launches,  and  at  a  high  speed  they  seem  10  run 
Illy  and  without  much  vibration,  but  it  should  be 
;  they  are  comparatively  heavy, 
J  by  ibc  smoolli  ruiining  and  success  of  these  small 
engines,  a  German  mgmcer  built  a  much  larger  one  of  about 
60  bli.p ,  and  installed  il  in  a  large  working  boat,  some  go  fL 
in  trtigth  and  of  great  beam,  and  toUd  canstruciion.  being  hi' 
tended  for  h^hing  purposes  on  the  Baldc.  This  cn(ine  was 
built  upon  cxaclly  similar  lines  to  the  smaller  ones,  but  of 
lower  <pced,  anil  com [ta rati vely  tighter  in  weight,  but  so  far 
ai  sinoitth  lunuinK  goet  1t  was  a  dead  failure,  and  in  the 
word*  of  the  invenior,  "It  »hook  (he  boat  so  ttltt  ooc  COOld 
lurdly  keep  one's  feet  when  it  wai  going." 

I  aw  of  tlie  <>pinton  iliat  Em«l  M.  While  will  have  a  simi- 
lar experience  with  the  motor  described  in  your  is.iue  of  Sept 
30,.  when  he  gets  into  larger  sites,  and  I  venture  to  say  that 
he  will  improve  upon  it  by  arranging  hi«  cylinders  so  that 
they  work  nn  one  stuft.  letting  the  explosions  occur  socees- 
1  aildmic  the  metal  contained  in  tut  large  gears  to 
■   fiy  wheel. 

VIGGO  V.  TORBICNSEN. 


Wanted— Bus  to  Carry  40, 

Ohar,  Central  India.  August.  iSg^. 
Editor  liorecleM  Ac«: 

<~  -hat  I  have  read  and  am  reading  in  your  ratuahle 

■  m  ron\)ncrd  ttiJt  it  is  poisible  for  me  to  get  a 

suwirii  ''  '  eroDomicany  workitts  car.  aaswcring  my 

porpoac  n'l  know  what  firm  can  supfily  ay  wsbL 


I  therefore  give  below  the  particulars  o(  my  requirement,  and 
shall  feel  obliged  by  your  kindly  informing  mc  the  name  of 
the  6rm  you  think  most  able  to  do  the  work 

I  have  to  nsc  the  car  on  passenger  service  daily  on  a  road 
Khich  is  ordinarily  metalled.    The  particulars  arc  as  follows: 

1.  The  car  must  carry  40  passengers  and  their  luggage  of 
30  lbs.  ea^h. 

2.  Us  speed  per  hour  sbonld  be  from  10  to  15  miles  on  level 
road. 

3.  Xt  must  be  capable  of  running  daily  at  least  70  to  75  miles 
with  lull  load  and  without  strain  on  the  machinery. 

4.  The  gradient  on  the  road  on  which  the  car  will  have  to 
run  is  at  the  highest  1  in  35,  or  4  per  cent  The  carriage  must 
go  over  these  easily  at  the  rate  of  6  to  8  miles  per  hoar. 

5.  During  the  rainy  !»cason  the  road  is  metalled  two  miles 
at  a  time.  The  car  must  run  without  strain  over  the  metalling 
at  the  rate  of  8  to  ro  miles  to  the  hour. 

6.  The  maclnnery  should  be  such  as  could  be  handled  by 
an  ordinary  mechancial  engineer. 

7.  The  traction  may  be  by  steam  or  by  motors.  In  the 
former  case  wood  must  be  capable  of  being  used  as  fuel.  In 
the  latter  case  there  should  be  00  vibration  and  smoke. 

From  this  I  bopt  you  will  have  a  tolerable  idea  of  itie  kind 
of  car  I  want. 
Moping  to  be  excused  for  the  trouble, 
Vours  faithfully, 

SAKHARAM  MARTAND. 


Qas  Engine  Practice. 

Detroit.  Mich.,  Oct.  y 
hditor  Horseless  Age: 

Ttianks  for  your  encouragement  in  my  attempt  to  supply 
practical  working  formulas  appHcable  to  the  gas  engine.  It 
seems  to  me  that  outside  of  the  direct  utility  of  such  fbrmuiaa. 
they  should  have  a  tendency  tu  standardize  gas  engine  prac- 
tice, which  is  fretjaently  little  less  than  slovenly. 

We  must  look  largely  to  the  "practical"  man  for  escape 
from  the  present  makeshift  forms  of  gat  engines;  but  as  ProL 
Perry  rJoquently  observes  in  his  recent  book  on  engines,  Che 
tendency  is  for  conservatism  to  run  to  ridiculous  extremes. 
Practice  without  theory  will  remain  hopelessly  in  the  ruL 
Sincerely  yours, 

E.  J.  STODDARD. 


QUESTIONS  AND  ANSWERS. 

Al  tba  nqiMM  aTmanT  iJ  uur  ic«<tfta  w  iiai*  .Wri.lr-J  K'  <^m-n  j  .ttfMnnMnt  <U 


Points  About  the  De  Dion  flotor. 


Wiakegau.  Ill .  Sept,  35. 
Editor  Horseless  Age: 

J.  My  copy  of  the  issue  ol  Sept.  30  ia  a  IrttJe  indistinct  on 
page  I.  Is  the  cylinder  diameter  of  the  De  Dion  motor  given 
at  3.19+  in.? 

31  It  th«  gear  of  the  atwve  about  1  tu  5  and  the  driving 
wheels  about  a6  in.  diameter? 

3.  It  ihc  area  of  the  cxhauu  valve  made  3  or  4  timea  the 
area  of  iJic  exhaust  pipe,  to  the  end  of  pronpcncM  of  rcticl? 


Vo.  X  Oct.  IX  ! 


THE    HORSELESS   AGE. 


IS 


4.  With  a  compressioa  of  60  or  70  lbs.  ia  it  not  necessaiy  to 
have  600  or  700  revolutions  per  minute  to  obtain  i54  b.p. 
actual  {rom  the  little  ^V^  in.  x  3H  in.  motor  mentioned  od 
page  18? 

J.  My  notes  of  De  Dion  motor  (iK  h.p.),  latest  type,  are: 
Diameter,  66  mm.  (z'A  in.),  and  stroke,  70  mm.  (zH  in.). 

-J.  Wheels,  26  in.;  but  I  have  the  gears  as  12  and  84  teeth 
respectively.    This  is  7  lo  1,  of  course. 

3.  I  think  your  idea  good,  but  would  add  that  the  increased 
area  means  less  lift  necessary,  and  with  the  liigh  speed  em- 
ployed may  be  easier  on  the  cam  in  the  end.  The  cam  con- 
uct  would  be  less  noisy  if  inclination  is  less,  and  1  have 
always  put  this  down  for  tlie  real  reason. 

4.  Yes — 600  to  800  r  p.  m. 

R.  I.  CLEGG. 


Definition  of  the   Word   Hydrocarbon. 

Editor  Horseless  Age: 

Stmjity  as  a  matter  oi  information  the  writer  would  ask  for 
a  dt^nitiOD  of  th«  term  hydrocarbon  as  used  in  connection 
with  motors,  etc 

This  term  is  observed  in  connection  with  many  different 
ftylcs  of  motors,  and  I  am  not  quite  clear  as  to  the  exact 
meaning  ol  the  term.  G.  R.  &  CO. 

(The  term  is  now  frequently  used  as  a  general  classification 
of  motors  operated  by  the  products  oE  petroleum.  Like  many 
other  popular  words  and  phrases,  corvenicncc  rather  than 
scientific  accuracy  cliaracterixcs  its  use  in  the  automobile  in- 
dustry, and  at  the  present  time  the  term  is  restricted  to  mo- 
lor3  in  which  on  explosive  charge  ia  utilized. — Ed.] 


5Jze  of  a  Steam  Cylinder. 

Ridgewood,  N.  J.,  Sept.  26. 

'  Horseless  Age: 

Please  print  in  your  valuable  Horseless  Age  the  correct  size 

in  inches  for  a  cylinder  of  4  h.p.  intended  for  a  high-speed 

aprtght  steam  engine,  supposing  the  average  steam  pressure 

to  be  175  lbs.  per  square  inch,  and  greatly  oblige,  yonrs  truly, 

C.  L.  J. 

The  nambcr  of  revolutions  that  the  engine  is  required  to 
make  is  an  Important  factor  in  determining  the  size  of  cylin- 
der, and  as'tlie  speed  is  omitted  from  the  question  a  general 
rule  may  help  our  friend  to  work  out  this  and  similar  points 
in  engine  design  for  himself. 

Multiply  the  mean  cfTcciive  pressure  in  pounds  per  square 
inch  by  twice  ihe  piston  speed  in  feet  and  multiply  the  quo- 
tient by  the  square  of  the  piston  diameter  in  inches;  then  point 
off  five  places  from  the  right.  The  answer  will  be  the  net  horse- 
power, allowing  about  16  per  cent,  lor  friction.  A  well  pro- 
portioned upright  steam  engine  now  on  the  market  has  a 
cylinder  3!^  x  4  on  the  4  hp.  outfit.  Let  us  assume  that  6uch 
an  engine  turns  at  30a  revolutions  per  minute  at  a  mean  e(- 
f«cti\e  pressure  of  100  lbs.  300X3X4-1-12^200,  and 
100  X  aoo  X  3  X  13.25  =  4.9  b.p.  R.  L  C 


5toras:e   Batteries — Contact  or  Jump 
Sparks. 

Akron,  O..  Sept.  29. 

Editor  Horseless  Age: 

I  am  running  a  wagon  which  I  have  built,  but  have  trou- 
ble with  the  ignition.  I  use  a  two-cell  storage  battery  said  to 
have  108  ampere  hours,  with  vibrator  and  wipe  spark.  When 
the  battery  was  first  used  it  went  very  well,  lasting  about  six 
weeks,  smce  which  I  have  been  unable  to  get  it  well  charged. 
1  sent  It  to  Ihe  makers  to  be  charged,  but  it  ran  out  in  about 
a  week.  Is  this  a  common  failing,  or  should  the  recharge  be 
equal  to  the  first? 

Which  gives  the  best  results,  a  wipe  contact  or  jump  spark? 

G.  G.C 

Your  battery  was  probably  exhausted  to  too  low  a'  point  on 
its  first  discharge,  and  the  recharging  did  not  replace  the  loss. 
Have  it  recharged  again,  but  do  not  discharge  it  beyond  one- 
half  its  capacity,  and  tlien  have  it  recharged  thoroughly.  If 
this  is  not  effective  in  returning  the  battery  to  its  original 
condition,  it  is  probably  defective  and   should   be  repaired. 

Both  the  secondary  and  wiping  sparks  are  good  for  the 
purpose  designed.  The  wiping  spark  requires  a  mechanical 
movement  in  the  cylinder  head  and  is  subjected  lo  wear  and 
corrosion.  The  induced  spark  requires  an  induction  coil  and 
great  care  m  the  insulation  of  the  wires. 

THEODORE  D,  BUNCE. 


A  Sun  and  Planet  Transmission. 


Rcdkey,  Ind.,  Oct  2, 
Editor  Horseless  Age: 

Inclosed  find  sketch  ol  a  sun  and  planet  transmission  gear, 
similar  in  some  respects  to  the  "Prelot  mechanism"  shown  in 
March.   iSgQ.  number  of  The   Horseless  Age.     You  would 


ZD 


greatly  oblige  us  by  answering  the  following  question: 
Would  a  motor  vehicle  tranamisiion  gear  constructed  on  ihc 
general  lines  of  the  inclosed  sketch  infringe  on  Prctot  or  any 
one's  patents? 

With  best  wishes  wc  beg  lo  remain,  yours  truly, 
JAMES  RUNYEN  &  SON. 

Volume  I,  No.  1. 

pAHTIES  having  copies  of  the  Novtmsber,  1895, 
*  number  of  Thb  Horsbless  Aob,  which  they 
are  williag  to  sell  or  exchange  for  later  aumbcrs,  are 
requested  to  comtuunicate  with  the  publisher. 
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l^ecent  Experiences  With  Steam  on 
Common  Roads. 


r 


J.  I.  Thornytfiift,  of  the  Steam  Currtiigc  Ik  Wagon  Co., 
CliisWKk,  MnKloiKt  ilclt^crcd  a  paper  uitdcr  the  atKivc  title 
bcftirt  the  Hnli&h  Associaiion  far  the  Advanecmenl  oi  So- 
cnce  at  it*  rrccni  mectntK  at  Dover.  A  general  resume  is  ip- 
IKiidctl: 

He  ip'>kc  of  the  liniiuitions  imponcd  by  the  Ltghi  Lucomr^ 
tive  Act  of  i8g6,  rrstriciiiiK  the  nrniihl  of  a  routor  vehicle 
unlaflcn  to  less  than  three  tons,  as  the  chief  imprdiinent  at 
prcMnt  in  the  way  of  the  manuiaclure  «f  cunimcrcial  »le*fn 
vehicles.  LoaiI>  ut  5  to  IQ  tons  had  to  Uc  dealt  with,  and 
while  it  w»s  pimsihie  by  the  free  um:  o(  alummiun  and  cxi>en- 
•i«e  <tccU  to  con^trtici  a  vchivlc  which  thould  perform  this 
wvrk  for  n  »hort  period,  yet  durability  wuuld  be  lackinH- 
French  maker  v  he  ftaid,  had  (ouml  that  a  vrhirle  ol  4  nr  5 
tuu»  was  required  to  catiy  a  ton  and  u  half  ul  pa&dritger» 
This,  he  thought,  was  rather  high,  thottgh  strain  increaMrd 
nipidly  with  tpeed.  In  Ijincaihtre  londfi  of  in  tons  are  hauled 
by  hofAea  at  a  rate  ot  J  nnles  an  hour.  TI115  rate  cuutd  be 
doubled  ni  half  ibc  co.tt  by  .stcAin  tchiclci. 

A  »tcain  vehicle  wrtghiiig  ib!^:>  tonb  with  load  Uuiuld  Itave 
front  tifri  5  in.  wide  and  driving  (ire*  7!^  in.  wide.  Too 
much  iitrrs9,  he  ihdughi.  could  not  br  laid  un  durat>tlicy.  Vn- 
leu  vehicles  wrff  dcstKnvd  wiili  tCderoUit  proportion*  ex- 
ceAiii\e  wriir   uiid  trai    would  take  place. 

The  Engli«^h  law  aKows  each  light  Incotitotrvc  to  hatU  one 
trading  vehicle,  thctr  joint  tare  nut  exceeding  4  loni;  and 
it  niifht  l>c  thought  tltnt  ihii  would  pmnif  the  «M(ccs«fnl 
trariftporl  of  heavy  luadi.  Kxpericnce  ^howv.  howi-ver,  that 
white  thia  is  the  case,  per  se,  manulacturers  and  merchants 
can  rarely  Itc  found  to  view  thi«  nti-th<N|  with  favor,  owing  10 
the  diffrcully  .intk'ipali:d  rn  nian<.ritvrini{  intu  and  uut  of 
yard*  antl  wharvrk  with  a  second  vehicle;  and  ihctr  jircsent 
auittidi-  t>  >itruiiicly  m  favor  ot  the  whtilr  load  lictng  liorne 
by  the  mntor  vehicle  ahme. 

Mr,  Thornycrafi  then  proceeded  Im  describe  ihc  vrliiclei 
bearing  his  nam«,    Thti  dc»cftii|ion  we  pre»ctii  alnio«l  in  full: 

"To  b«K^ri  At  tlic  begiuninic.  a  light  ^teani  van  was  buill  in 
iHg^.  and  desiijned  10  carry  a  useful  load  oj  i  ton  at  a  ^peed 
of  from  H  tu  ti  nulr»  t>rr  hour;  the  propelling  niachmery  ts  in 
the  fore  pait  •>(  the  vrhieW  \ihr  iriint  wheel*  aie  tlif  larger 
pair),  and  14  >  it  driving.    The  rngitici»  arc 

4  pair  of  uti.r  tandem  compuund>.  having 

cylinders  2  in,  and  4  In  in  dumeter  by  J  in.  stroke,  and  mak- 
ing about  500  rcsolations  [urr  niinmt  at  a  vehicle  sffecd  of 
8  niiln  per  hour.  A  machine-cut  toothed  pinion  on  the  crank 
shaft  engages  with  a  npur  wheel  on  a  cikuntcfshaft. 
which,  in  till  turn,  routes  the  driving  wheels  through  a 
pair  ul  b-ork  chains  drirciv^'  ~ ''-  sprnckett     The  coun 

tershflfl    L-arric«    the    usual  il    oi    'Jack-in-the-box' 

ge.ir  to  'acilitatr  tircnnii 

"The  boiler  is  of  the  water  tube  type,  in  which  the  water 
tubes  also  form  lite  Are  hari,  and  was  dr^tgned  for  a  rery 
light  launch  Uidct;  the  tubes  are  of  stjlid  drawn  steel  H  m 
u.  iL;  the  licatiim  svrfacc  is  about  50  sii,  II.  and  grate  areA 
abciut  3^  tq.  It.  An  air  conden.M:r  is  fitted  on  the  roof  of  the 
vao:  this  ia  auutracted  ot  a  tcnes  of  tlun  copper  tuliea.  and 
weighs  less  than  x»  lbs,,   tttt    -  i>  about   tja 
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cumstances it  condenses  most  of  the  exhauNt  steam  front  tlt<- 
vngiite.     The  safely  valve  di&chargcs^  also  into  the  cum^ 
which  thus  provider  &  &dcnt  and  inviiiiblc  blow-olT;  tlu 
point  uf  some  ituportanec  in  stcant  vehicles  plying  in  crowded 
thoroughfares. 

"The  air  condenser,  of  course,  gives  no  vacuum— indeed, 
tlierc  is  no  doubt  but  that  it  increases,  and,  if  not  suitably 
arranged,  ver>'  greatly  increases  the  back  pressure  of  exhaust 

"The  condensed  jicam  al»o  is  very  often  so  contantinated 
with  grease  from  (he  engine  as  to  be  unfit  for  boiler  use.  It 
introduces  the  further  diwtKantage  nf  increased  cost,  weight 
and  complication,  the  latter  both  by  reason  ol  its  own  con- 
Kiritction  and  of  the  additional  piping  and  connections  in- 
volved. It  is  duublftil  whether  ihe»t  demerits  du  nul  more 
than  outweigh  the  two  nominal  advantages  its  use  oinfcn. 
namely.  less  deposit  of  line  in  ihe  butler  and  tlie  necessity  of 
rarryinfi  a  iinatl  feed  tank  only  Thrre  is  the  further  and  un- 
(l<-tid:>lrd  ad\'antage  of  hot  irrd,  but  this  is  simply  obtained 
otherwise  by  cunstnicting  the  e\haust  silencing  vcuet  as  a 
feed  heater. 

"The  condensed  water  drams  from  the  condmMf  into  s 
hdiwtll,  and  is  thence  redelivered  to  the  boiler  by  a  feed  pnmp 
driven  from  the  engine  shaft.  Tn  prevent  any  accnmnlatir*n 
of  pressure  in  itie  cortdcnscr  fruin  accidental  causes,  com- 
muitication  with  the  funnel  is  preserved  through  a  connect' 
in  If  pi|)c. 

"In  rooftes*  vehicles  it  is  dtfl'icult  tn  arrange  (nr  nn  efleclive 
air  rondenstr.  l^xpertmenis  have  shown  that  a  plain  copper 
tutx-.  whiV  possetsmg  amide  rrcrplivc  area,  l*ck*  radkaimg 
S'.irf.'icr:  thin  delect  m.-iy  tie  largely  ovrrcumc  liv  the  aiMitV-n 
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ci  extenuJ  radiating-  gills  to  the  tubes,  so  disposed  as  to  pre- 
•ent  a  very  short  free  path  to  ihe  air  currents  traversing  them. 
Such  an  air  condenser  must  be  cooled  by  a  fan  driven  from 
the  engine,  and  can  be  made  lighter  and  more  compact  than 
if  rormed  of  plain  tubes;  this  fan  will  absorb  about  12  per 
cent,  of  the  whole  engine  powei*,  and  forms  a  further  compli- 
cation In  the  design. 

"The  weight  of  the  van,  unladen,  is  about  3,000  lbs.,  and  a 
load  of  I  ton  is  ruccessfutty  dealt  with  at  a  speed  of  about  10 
miles  Rfl  hour  along  ordinary  roads;  ihouRh  fitted  with  sin- 
gU*-*pce^l  gear  only  ihc  van  can  mounr  hills  of  1  in  13  on 
mnt-adam  Bun'aces.  Rear  steering  has  not  been  found  con- 
venient, and  all  later  dcjigns  have  front  steering  arratige- 
,  tnepts. 

"The  two  tip  wagfins  or  dust  carts  supplied  about  two  years 
jaito  to  the  Chinwick  Veslry  have  been  in  continuous  daily 
I  service  since  delivery,  and  are  often  used  on  Sundays  also  for 
the  collection  of  road  scrapings.  The  lipping  bo<!ies  have  a 
ranging  capacity  of  6  en.  yds.,  which,  in  dust-bin  refuse, 
weighs  3  to  4  rona.  At  Chi^wirk  about  22  cu,  yds  of  material 
are  dealt  with  per  vehicle  d.iy.  With  men  working  piece 
I  work,  about  30  cu.  yds.  per  day  are  collected. 

"The  boiler  has  heating  5urfacc  of  63  sq.  ft.,  grate  area  of 
■  ti4  sq.  ft.,  and  a  gauge  working  prei^sure  of   175  Iba.  per 
,  sqcare  inch;  it  is  of  similar  type  to  that  of  the  i-ton  van  a1- 
I  icady,  described-     The  engine,  however,   is  in  this  caw,  at- 
ftached  beneath  the  under  frame,  and  f*  a  horirontal  com- 
pound,  having  cyliiidrrs  3  in    and  5   in,   in  diamctfr  by  5  in, 
I  stroke.    The  cranks  arc  at  180  deg.,  and  the  cylinders  arc  on 
opposite  side*  of  the  crank  shaft  to  permit  easy  running  at 
high  speed?*     The  frame,  guides,  valves,  pistons  and  piston 
rods  arc  of  bronze,  to  iircvcnt  the  engine  rusting  up  when 
I  standing, 

*n*hc  engine  is  thrown  in  and  out  of  gear  with  a  shaft  co- 
aaeial  with  'ts  own  by  means  of  a  friction  cUilcli;  this  latter 
^haft  earrirs  a  ti>1lhed  pinion  enB,iKi"g  with  a  spur  wheel 
on  the  c«unlershaft,  the  remainder  nf  the  transmission  bcini; 
iimilnr  to  that  of  the  light  van  already  dcHeribcd.  Rcnold-i' 
'sijent*  chainA  are.  howr\-er.  used  fnr  the  final  tirive  instead 
of  bfo<fe  chains,  as  in  the  light  van. 

"Tfiese  vchJc'c5  are  front  steerintr.  the  method  adopted  be- 
ing that  of  the  'divided  axle.*  Tlic  arrangement  provides 
for  the  turning  of  ihe  lending  wheels  so  as  to  satisfy  the 
ronditJon  that  their  axes  of  rotation  produced  intersect  on 
thai  of  the  rear  axle:  by  this  provision,  and  difTerential  mo- 
tion of  the  rear  wheels,  perfect  facility  in  ■;(ecring  is  attsined. 
•'An  air  condenser  is  carried  on  the  roof  ns  described  in 
the  firrt  van;  the  area  of  cooling  surface  is  145  sq.  ft,,  and  the 
wtiehi  about  22^  lbs 

'^n  a  lip  wagon  of  later  design  the  tipping  body  is  of  high 
grade  steel  of  the  quality  used  in  the  construction  of  torrwdo 
boats:  it  was  feared  that  this  would  prove  noisy  in  nmning, 
but  thjs  wa*  f'-mnil  not  to  be  the  case. 

**The  water  tube  boiler  has  a  heating  stirtace  of  ft-;  sq  ft . 
grate  area  o(  j'J  sq  ft.,  and  is  here  nf  anntiLir  type,  as  shown 
(n  the  figure  An  indnce<l  draft  is  created  by  means  of  n 
fan  in  the  uptake,  through  which  sill  the  products  of  con»bu?* 
tion  pass:  on  first  lighting  the  fan  is  hand-driven,  and  in 
»''!«  way  sleani  ran  he  raised  very  quickly. 

The  mginr  is  horizontal  comijound.  having  cylinders  4  in 
tnt\  7  in  in  diameter  and  $  in  stroke,  placed  beneath  the 
wndcr  frame:  the  workine  parts  air  rotilpletetv  encased,  and 
the    "rtit    hvh'*   or    "splash    about"   nielhod   uf    hibrlcatinn    i^ 

adopted.    The  iransmUsion  I»  cffcctcti  similnrly  to  that  of  ihc 


'This  vehicle,  with  full  load,  maintains  an  average  speed  on 
ordinary  roads  of  from  6  to  6H  miles  an  hour;  at  the  higher 
of  these  two  speeds  the  engine  makes  ^00  ri-voluiions  per 
minute. 

"In  this  Wflgni]  is  found  the  first  jiriicutiil  rrctignilion  of 
the  advantage  of  separating  the  whole  vehicle  into  a  motor 
part  and  a  carrying  part;  it  will  be  noticed  rearward  of  Ihe 
driver's  seal  (or  cab  in  this  case)  the  upper  surface  of  the 
under  frame  is  left  absoUitety  clear  for  the  attachment  of  any 
type  of  after  body  desired.  The  vehicle  has.  in  fact,  done  daily 
work  for  the  Camberwell,  Chelsea,  Lcyton  and  Chiswick  ves- 
tries as  n  tip  wagon  and  as  a  wagon  for  the  carriage  of  goods 
and  material  in  Liverpool,  Birmingham  and  in  the  London 
district. 

'The  extreme  length  of  the  motor  part  is  only  13^  ft., 
breadth  6K-  ft    and  height  tO  It, 

"The  whetis  shown  in  the  illustration  were  wholly  of  steel, 
and  of  a  light  and  elegant  design,  fitted  with  plain  roller  bear 
ings;  they  were  built  by  a  Midland  finn,  and  the  workman- 
ship left  much  to  be  desired.  Due  largely  (o  this,  and  partly, 
perhaps,  to  the  wheels  being  snnicwhal  h'ght  for  their  load, 
they  proved  to  hai'c  but  a  short  worlfing  life;  and  on  Ihe 
terrible  cobbles  in  the  neichborhood  of  Liverpool  they  were 
found  wholly  unsuitable,  showing  unmistakable  signs  of  col- 
lapse after  only  two  or  three  days'  use. 

"They  were  replaced  by  a  pair  of  steel  disk  wheels,  a  feature 
of  which  is  the  divided  false  tire  put  on  over  ihe  lire  proper. 
The  road  impact  in  these  heavy  vehicles  always  causcit  a 
marked  lateral  and  circumferential  flow  of  the  tire  metal;  this 
can  be  met  by  making  broad  and  thick  lires  of  tough  metal; 
in  this  ease  it  has  been  done  by  affixing  to  a  light  lire  an  outer 
tire  co'niposcd  nf  a  number  <if  obHque-cntled  pieces  with  short 
gaps  left  between  each  pair:  this  gap  gradually  disappears  in 
serx-icp.  due  to  the  creep  of  the  metal;  when  worn  out  these 
may  be  replaced  without  sacrifteing  the  tire  beneath. 

"The  steel  disk  wheel  is,  however,  though  very  satisfactory 
in  ser^'ire.  a  rather  hea^'V  construction,  and  in  later  V'bielcs 
the  wheels  are  ol  wood:  metal  navc$.  ^tout  oaken  spokca.  ash 
felloes,  wide  and  thick  tires  of  rough  metal  hydraulically 
squeezed  on;  and  the  adoption  nf  a  method  of  driving  Ihe 
wheel  from  the  felloe,  leaving  ihc  spokes  in  much  the  same 
nndi'ion  of  service  as  in  the  horse-drawn  \ehicles,  forms  a 
combination  which  has  practially  overcome  the  driving  wheel 
difTiculiy  in  these  heavily  loaded  wagons. 

"My  first  passenger  carriage  was  largely  an  experimc<il 
and  is  fitted  with  a  method  of  (ran.smissinn  essctvtially  differ- 
ent from  that  of  any  of  the  preceding  vehicles. 

'The  engine  and  boiler  are  carried  in  the  after  iwrt;  ihe 
products  of  combustion  arc  conducted  downward  through  a 
trunk  and  discharged  directly  rearward. 

".'\n  air  condenser  with  radiating  gills  and  air  circulating 
fan  (visible  in  the  figure)  is  fitted  in  the  box  in  the  fore  part 
of  carriage.  The  wheels  have  solid  rubber  Itres  3  in.  wide  in 
metal  rims. 

"The  iransinission  is  effeclcd  in  the  following  manner:  A 
Hanged  pulley  on  the  engine  shaft  drives  a  pair  'd  equal  pul- 
leys on  the  countershaft  through  a  link  belt,  each  of  the  pair 
lak'ng  one-half  the  bell  width  in  straight  ahead  running;  the 
countershaft  is  in  two  parts  placed  co-axiallv.  these  parts 
being  re|>eciive1y  driven  by  the  two  equal  pulleys  ]uit  men- 
lioned.  and  carrying  at  their  outer  ends  sprockets  coniimini- 
rating  nioiioa  to  the  driving  wheels  through  the  medium  of 
chains:  ihc  engine  is  thrown  Into  gear  by  a  bcU'tightening 
jockey  pwllcy  operated  by  the  drlYcr, 
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"By  the  adoption  of  the  device  of  a  psir  of  pulleys  ahiring 
Che  drivtag  belt  between  them,  it  is  possible  to  dipcnse  with 
the  expensive  *J*ck-ln-the-box'  diffcrcnttal  gear,  and  so  far 
u  my  cxperimenta  have  proceeded  there  seems  promise  of 
success.  The  intended  action  is  as  follows:  On  itirning  a  cor- 
ner the  outer  driving  wheel  revolves  more  ((uiclcly  than  the 
ioner:  the  belt  automatically  shifts  toward  the  more  quickly 
moving  pultry.  and  the  correct  differential  motion  of  the 
wheels  is  thua  not  only  permitted,  but  directly  aided,  in  this 
way;  as  a  matter  of  experience,  the  carriage  is  found  to  re- 
spond to  the  steering  wheel  with  the  greatest  readiness. 

'The  carriage  in  the  itinstration  has  maintained  a  speed  of 
i6  miles  per  hour  with  ease,  carrying  half  a  do/cn  passengers. 

"A  3-lr»n  dray,  built  for  a  finn  of  brewers,  and  which  com- 
merced tunning  late  laAl  December,  hauls  a  further  a  tons 
on  a  second  vehicle,  and  easily  maintains  a  speed  of  5  mile* 
«n  hour;  on  several  occasions  loads  of  rather  more  than  6 
tons  have  been  transported  nearly  6  miles  an  hour.  Its  own- 
ers consider  that  it  replaces  three  two-horse  drays:  the  daily 
journey  averages  30  miles.  The  total  mileage  to  the  present 
date  h  roundly  5,000. 

"Tlie  conditions  here  favor  the  economical  employment  of 
heavy  motor  vehicles;  the  brewery  supplies  its  various  depot* 
situated  at  dtslances  of  from  14  lo  ao  miles;  there  is  thus  reg- 
ular, full  load,  long  journey  work,  and  the  return  rnns  are 
made  with  from  25  to  50  per  cent  of  load  in  cmiities;  the 
co»t  of  running,  inclusive  of  all  cliarges  for  inieresl.  deprecia- 
tion, wages,  fuej.  repairs  and  stores  is.  roundly  3d.  per  net 
ton  mile,  or  o.6d.  per  barrel  C36  gallons)  per  mile. 

"It  will  be  noted  that  the  boiler  and  all  mountings  are  now 
plated  in  front  of  the  driver.  Imt  in  such  manner  as  not  to 
obstruct  hi*  view  ahead;  the  driver  is  seated  on  a  transverse 
tank  containing  part  of  the  feed  water,  the  remainder  o( 
which  is  rarricd  by  a  tank  at  Ihr  rear  end  of  the  imder  frame 

"The  prr^wre  and  water  Ranges,  oentinel  valve,  check 
vftlves  and  fire  are  in  full  view;  and  all  (he  operations  of  steer- 
ing, reversing,  braking,  engine  regulating,  firing,  and.  tn 
ahoit,  of  completely  controlling  the  vehicle,  are  performed 
fr,-.m  this  seat. 

The  lumkeri  are  placed  on  each  side  of  the  boiler  in  the 
extreme  (lont  of  the  vehicle,  and  carr>-  fuel  for  a  40  to  50  mile 
run!  «o  pKiv'ed  the  hiel  is  always  to  hand,  and  *ome  protection 
IS  afTorilrd  tlir  bnilrr  in  ca^e  of  collision. 

"At  will  be  inferred,  the  vehicle  can  he  completely  eon- 
trttllfd  by  one  man;  owners  generally  find  ll  convenient  (or 
their  own  purposes  tn  carry  a  lad.  but  this  is  not  absolmtly 
(irressary.  The  extreme  dimenmnns  are:  Length  i?.^  ft., 
breadth  6M  ft .  and  height  o'/5  ft.  The  carrying  hndy  it  of  ta 
ru.  yds  capacity,  and  has  been  made  lartie  to  nccoinmndate 
a  RDod  Iciad  of   'empties*    nn  homem-ard  run*. 

The  boilrf  i»  of  the  annular  water  tube  type,  with  slightly 
Indiited  straight  tuhea.  and  fire  eoniained  in  tlie  bottom  ves- 
sel «n  a<  to  preierve  the  tube*  from  actual  contact  with  the 
iffnilrd  fuel 

"The  engine  i*  of  similar  design  to  that  of  the  steel  tip 
wagon  already  described:  there  is  no  air  condenser,  the  es- 
hatiKi  »ieani  horn  the  rngine  being  paued  through  a  simple 
form  of  feed  heater,  forming  al»o  an  exhaust  »tlencer  when 
hmt  enttt^tinrrl  fnoi«ttire  i(  dr.iined  off;  thence  it  pauses  to  a 
l>'  ed  B(  (he  base  of  the  funnel:  in  this  way  the 

r<  _    _  ;!arged  noiseIe««ty  and  InvlsEbly. 

"A  small  teed  pump,  cham-driTen  from  the  engine,  »ipptie« 
the  hotter  vrhfTe  the  vcbtdc  is  raoning;  and  an  fndcpcodent 


donkey  pump  is  supplied  (or  feeding  when  ttandiniL  ftnd  t» 
a  reserve. 

"Economy  of  water  is  of  considerable  importance  In  these 
vehicles,  and  the  use  of  superheated  steam  no  doubt  efTecls 
an  economy  in  this  respect;  but  this  economy  is  likely  to  b< 
gained  at  the  expense  of  considerable  wear  and  tear  ol  the 
engine.  .\  more  serious  doubt  exists  as  to  the  safety  of  these 
small  superheaters,  which  are  necessarily  often  at  an  exceed- 
ini>ly  high  temperature,  and  subjected  to  severe  vibration. 
This  vehicle  was  at  first  fitted  with  a  superheater  placed  in  the 
combustion  chamber,  but  after  three  montlis'  service  it  was 
removed,  on  account  mainly  of  the  consequent  engine  trouble. 
So  far  as  could  be  judged  from  results  in  ordinary  daily  ser- 
vice, very  tittle  increase  in  the  water  consumption  appeared 
to  rc'ult  from  its  removal. 

"The  exhaust  steam  feed  heater  appears  a  useful  adjunct, 
as  it  both  reduces  fuel  c<in«umpttnn  and  causes  the  boiler  to 
supply  drier  steam;  its  use  Involves  no  risk  and  very  little  in- 
crca^ie  in  weight  or  cost 

"Water  for  a  full  load  run  of  15  to  30  miles  ia  carried  by  this 
dray. 

"Tn  all  the  preceding  vehicles  the  final  drive  was  effected 
by  chains.  The  great  difhculty  in  all  self- pro i»i-l led  road  ve- 
hicles has  always  been  to  provide  a  continuous  driving  effort 
without  impeding  free  and  independent  play  of  the  beortng 
springs. 

"A  chain,  being  a  flexible  connector,  has  enabled  the  diflw 
culty  to  be  overcome,  but,  so  far,  not  in  an  altogether  saiiii- 
faclory  way.  Ir  1*  foniid  that  imless  made  exceedingly  large 
and  effectually  encased  and  lubricated,  their  life  is  very  short. 
and  the  replacement  of  worn-out  driving  chains  is  an  im- 
portant item  in  the  up-keep  cost:  however,  a  very  large  num- 
ber of  vehicles,  both  heavy  and  light,  are  i^till  ch.iin  driren 

"Traction  engine  makers  have  Ions  abandoned  pitch  chains 
in  favor  of  tooth  irearing  for  driving  piirp«-»«r*,  and  in  some 
cases  have  adopted  wheels  with  unusually  long  teeth,  an*!,  in 
others,  a  modification  of  the  well  known  Oldham  coupling. 
to  permit  the  small  amount  of  pl«j  (half  an  ineh  or  so)  they 
allow  the  sprin^i  in  their  vehicle?;  others,  asatn.  have  rewrted 
to  bevel  Rears  and  lelewopic  nhaft*  to  attain  the  same  end. 

"In  one  lorry  a  method  M  chainlr<ts  transmission  has  been  ■ 
adopted  which  i*.  I  b^liere.  unlike  anything  preA'io»i»ly  ttsrd  | 
in  thii  country,  and  the  e«<krntii1  features  of  which  may  be 
thu«  desrrif)ed:  The  rounterthaft  i»>  in  three  di*tinri  pieces; 
the  first  of  these  i«  attached  to  the  channel  steel  under  frame, 
and  is  driven  by  ihc  engine  through  a  ttwjthed  gear;  the  third 
Is  borne  in  bearings  carried  hy  a  bracket  supported  vpon  an 
angle  steel  framr  rnnncctlnft  the  front  and  rear  axles,  and 
termed  the  'perch  frame*;  this  third  part  carries  a  stout 
toothed  pinion  gearing  with  the  spur  ring  of  the  differential 
gear,  which  is  here  borne  by  the  rear  aale. 

"The*e  two  piece*  are  connected  by  a  third    nr    inter- 
mediate link.*  by  means  of  a  pair  of  specially    dcdgned  Vlt  J 
vrrul  jninls.  one  id  which  i»ermits  aUn  nl  a  rransverse  allt 
mntinn  taking  place;  lhc>e  are  no  made  »i  to  provide  larse 
liearing  surfaces,  to  Insure  .durability.  xnA.  being  wH  -I'v  ^n 
closed,  are  dust- proof  and  oil-relainlog. 

"Between  the  extremes  of  no  load  and  a  'bamp*  »^i;h  hilt 
load  there  11  a  veriica!  wition  of  the  under  frame  reUilivrly  to 
the  perch  frame  of  6  in  or  7  in.,  and  this  is  taken  up  perfectly 
by  this  means,  without  InteHcrencc  with  the  continoous  torque 
exerted  on  the  driving  wheH*.  and  without  bringing  any 
strain  upon  the  frame  or  mechanism 
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"The  rear  axle  turns  and  is  carried  in  axle  boxes  somewhat 
of  locomotive  type,  attached  to  the  under  side  of  a  pair  of  lam- 
inated bearing  springs;  the  rear  wheels  are  driven  from  the 
felloes  by  a  pair  of  springs  attached  to  the  main  axle  at  the 
off  side  and  to  the  sleeve  of  the  differential  gear  at  tlie  near 
side,  pressing  against  suitable  projections  from  the  felloes; 
by  this  means  the  driving  wheel  sopkes  are  relieved  of  the 
driving  effort,  and  a  yielding  connection  is  obtained  between 
the  road  wheels  and  the  driving  mechanism. 

'The  legal  limit  of  speed  is.  at  present.  S  miles  an  hour  for 
the  heavier  class  of  self-prnpellrd  vehicle;  the  type  shown  in 
Fig.  6  is  easily  capable  of  maintaining  a  speed,  with  a  full 
load,  of  6  or  7  miles  an  hour.  In  fact,  in  the  competition  or- 
ganized by  the  Self' Propel  led  Traffic  Association  early  last 
month,  one  of  these,  described  as  a  'standard  3-ton  steam 
wagon,  capable  nf  hauling  a  further  2  tons  ander  ordinary 
circumstances.'  transported  a  load  of  6'A  tons  about  36  miles 
daily,  at  a  running  speed  of  over  6  miles  per  hour,  and 
mounted  gradients  with  this  load  of  the  unusual  steepness  of 
I  in  <)  at  Liverpool. 

"For  general  use  on  ordinary  roads  the  steam  engine  gives 
sufficient  range  of  power  without  the  use  of  any  variable 
speed  gear,  and  this  range  is  greatest  when,  as  in  the  present 
instance,  a  valve  gear  permitting  of  a  'linking  np'  is  adopted. 
My  latest  vehicles  have  a  compact,  constant  lead  gear  per- 
mitilng  any  degree  of  expatisivc  working,  and  this  is  found 
to  result  in  a  decided  economy  in  water  consumption. 

In  most  cawjs.  however,  it  is  desirable,  and  even  necessary, 
to  provide  fl  means  of  considerably  increasing  the  turning 
effort  on  the  driving  wheels  in  order  that  soft  roads  may  be 
successfully  traversed,  or  very  stiff  gradients  climbed;  for 
such  contingencies  a  low-speed  gear  is  fitted,  enabling  a  turn- 
ing effort  75  per  cent,  greater  than  the  normal  to  be  exerted. 
The  change  .speed  gear  adopted  also  provides  for  both  the 
driving  pinions  on  the  engine  shaft  being  placed  out  of  gear 
at  the  same  time,  the  engines  then  being  capable  of  running 
freely  with  the  vehicle  standing;  this  permits  the  engine  to  be 
cmplo>'td  for  the  driving  of  stationary  machinerv  if  required, 
and  also  enables  the  vehicle  to  be  easily  moved  when  steam 
is  not  up, 

"The  leading  features  of  my  most  recent  vehicles  are  briefly 
then  as  follows; 

"The  whole  motor  part,  with  the  exception  of  the  wheels,  is 
of  metal,  steel  predominating.  I  regret  to  have  to  add  that 
atnminum  freely  enters  into  the  construction  at  present,  for 
a  reason  already  dwelt  upon.  No  chains  are  used,  the  method 
of  driving  already  described  being  adhered  to. 

"The  water  tohe  boiler  has  slnight  slightly  inclined  tohcs. 
fired  from  the  top.  and  thr  6re  cleaned  through  a  special  door 
at  the  bottom  fsee  Fig.  3). 

"The  engine  Is  wholly  inclosed,  with  oti-bath  lubrication. 
but  !►  so  arranged  that  easy  and  complete  access  to  alt  parts 
can  be  readily  gained;  adjustment  is  required  about  once  in 
three  months:  a  conalant-lcad  radia!  valve  gear  is  fitted,  hav- 
ing large  bearing  surfaces  and  driving  piston  valves.  The 
engine  is  suspended  from  the  tiri'ter  frame  from  three  points 
in  such  manner  as  to  be  relieved  from  aM  strain  due  to  'wind- 
inc*  of  the  undcrframe  when  running;  the  feed  pump  is  di- 
rectly driven  by  the  engine,  and  the  vulve  box  so  arranged 
that  rhe  valves  are  iujiianlly  arccsMble:  the  auxiliary  feed  is  hv 
»  *elf-Btarling  i"iectnr,' so  designed  to  enable  the  cones  to 
Iw  withdrawn  while  the  boilpr  is  under  steam. 

"Two-*pced  gear  is  fitted  as  already  described:  a  worm- 
drivrn  steering  gear  i<i  adopted  allowing  free  play  to  the.  front 


bearing  springs,  and  having  all  steering  strains  self-contained. 

"The  motor  part  permits  any  type  of  carrying  body  beiug 
attached,  so  that  one  vehicle  can  be  used  in  a  variety  of  ser- 
vices. Durability,  simplicity,  economy  and  centralization  of 
control  are  tlie  main  features  in  the  latest  vehicles  of  my 
design. 

"Welsh  coal  is  used  as  fuel,  though  coke.  oil.  or  inferior 
hicis  can  also  be  burned;  used  intelligently,  Welsh  coal 
causes  no  smoke  nuisance  whatever,  bums  noiselessly,  and  is 
not  difficult  to  obtain.  Oil  is  considerably  more  costly,  is  not 
everywhere  procurable  in  sufficient  quantity,  and  is  often 
noisy  in  burning,  and  liable  to  leave  an  offensive  odor  in  the 
•track  of  the  vehicle. 

"Care  should  be  exercised  in  the  selection  of  the  driver, 
as  the  success  of  the  vehicle  depends  in  a  considerable  degree 
upon  his  care  and  intelligence;  he  should  understand  all  the 
details  of  construction  of  his  vehicle,  and  be  able  to  deal  with 
anv  small  defect  thai  may  arise  while  on  a  journey,  and  of 
making  adjustments  and  executing  small  repairs  to  the  mech- 
anism when  in  the  shed.  For  the  farrier's  forge  there  must 
be  substituted  a  primitive  repairing  shop  fitted  with  a  few 
simple  tools  and  spare  parts  to  enable  this  to  be  done  expedi- 
tiously. 

"I  will  conclude  by  inviting  your  attention  to  the  table, 
which  embodies  some  results  recently  obtained  with  heavy 
steam  vcliicles  both  in  this  country  and  in  France.  The  6g- 
ures  for  the  'Ravee'  have  been  introduced  to  enable  a  com- 
parison to  be  made  between  present-day  practice  with  light 
locomotives  and  the  heavy  road  engines  built  some  years  ago 
for  service  in  the  Punjab.  The  'Ravcc'  figures  were  obtained 
by  Mr.  R.  E.  Crompton  from  the  celebrated  journey  from 
Ipswich  to  Edinburgh  and  b«ck.  a  total  distance  of  805  miles; 
the  figures  for  the  other  vehicles  are  almost  wholly  com- 
piled from  official  accounts  of  trials.  It  will  be  seen  that  the 
palm  for  minimum  water  per  gross  ton  mile  remains  at  pre»i 
enf  with  the  De  Dion  vehicle,  a  result  due  mainly  to  the  very 
considerable  amount  of  superheat  employed  in  these  vehicles. 
Tlie  importance  of  fuel  consumption  is  often  overestimated; 
this  Item  of  expense  constitutes  not  more  than  10  per  cent,  of 
the  total  running  cost. 

"The  problem  of  the  light  locomotive  I  believe  to  be  al 
ready  solved  in  all  Its  main  features:  a  more  extended  ex- 
perience will,  of  course,  suggest  many  improvements  in  de- 
tails. It  will  be  necessary  to  carrv  heavier  loads  than  are  at 
present  practicable,  and  this  will  become  possihle  siraul- 
tanecusly  with  the  removal  or  amendment  of  the  existing  re- 
strictions as  to  tare  weights." 
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OUR  FOREIGN  EXCHANGES. 


Speed-Changing   Hechanism   of    Petlt- 
jean  &  Sevette. 

I«i  France  Autonmbilc  gives  a  detailed  ilcscription  of  the 
S|)««fl- changing  mrclianfint  of  PMttjran  &  Sfvctic,  which  w« 
shown  this  snmmrr  al  tlir  Tnilehes. 

Thf  mechanism  work*  onI>  when  a  slow,  hill-cUnibing  s|>ee<] 
is  destrerl.  It  coniists  of  x  train  of  rcdtiong  gears,  with  this 
pccaViarity,  thai  while  always  In  mesh  with  the  pinion  com- 
mandtng  the  countershah.  ti  cnnimiinicaicit  motion  to  that  - 
shaft  only  when  the  low  sped  is  thrown  in,  Fig.  3jB  ahow« 
the  medianittm  at  the  nioineni  of  i»ming  irom  the  high  to 
the  low  speed  ur  the  reverse.  Ftg.  3j8  shtiws  three  |j<rtrlions; 
fifariiie  for  high  Kpccd,  low  «pecd  and  complete  disconnec- 
liini 

L'pon  the  motor  tbafi  a  is  a  elutch,  I,  shding  along  thift 
«hafi  and  revnlvinK  with  it.  In  the  high  speed  it  enftages 
directly  with  the  holhsw  shaft  r,  mnunieil  idle  itpt'in  the  Uiaft  a. 
The  toothed  part  of  the  coupling  box  f  is  brought  Ittto  en- 
t^.iiic'incnt  with  the  toothed  wheel  d.  juolid  with  the  sliait  c. 
I  1114  shaft  has  a  toothed  part,  d',  itu*«huig  with  the  large  pin- 
ioQ  of  the  diflerential. 

In  the  low  »prrd  motion  is  iransmtti(*d  to  thr  hnltow  shaft 
e  by  meani  of  retliR-itiK  gear*  nnd  a  m  -;  device. 

The  clutrh  b'.ithiffetl  along  ihu'  shaft  out  ■  with  the 
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pinion  d  ni  lUr  hollow  xhatl  c,  rotates  thr  latter  by  mranx  of 
rvdticinK  i{c«f*  c,  f,  in  one  piece  and  revolving  on  the  shaft 
K.  ihi-  wheel  engaging  with  the  L-ouptmg  b  and  the  wheel  f 
with  thr  pillion  h,  which  itirn!^  a  rack  c'.  cut  in  the  hotlitw 
atiall  c  Id  ihe  spacw  between  the  inner  rint  id  this  pinion 
and  ihr  rack  teelh  are  friction  rollers,  i.  intended  to  cotne  into 
play  when  the  pinion  is  moved  in  the  direction  ihe  motor  i» 
turning. 

Thr  rlutch  b'  i«  *hiitted  by  meana  of  a  fork,  k,  fijfed  to  a 

shaft.  I,  oprrjrrd  by  a  U'vrr     To  ^il'i  from  high  to  Ittw  t>(«eeil 

the  levttT   jft   moved,    hhiiging   the   loadied  part    of  the  clinch 

Bioeofagcment  wilh  the  gear  I ,  thus  in  the  p«»«agr  (rum  hit;h 

'to  low  ipv«d  the  cluirh  f  is  for  an  instant  in  nie-th  with  Imth 

the  teeth  ot  the  pinion  d.  fited  to  the  bolktw  «hait  c.  and  thr 

fcrtb  vt  the  wheel  e,  bat  uwing  to  ihe  artangenicni  of  the  roller* 

md  the  direction  of  ntiation.  there  is  complete  »rparaiii»a  of 

Ibe  ftKali  and  the  gear  h.  »u  thai  the  i\>mi  ul  tlie  shaft  U  ef|ual 

io  that  of  the  m«)Cnr  shaft-    Hn  the  other  hand,  when  the  treth 

■ich  ti  leave  those  of  the  hotluw  ihjtt  c  the  >pcrd  ol 

dccfcucs  until  ti  cquAli  ibat  of  Lhc  pioion  b.    M 


ll|ts.  monimt  Ihe.  pulleys  i  wedge  together  and  the  pinion  b 
move*  the  gear  r'  and  consequently  the  hollow  shaft  c 

Conseijiiemly  ihe  low  speed  i<i  always  thrown  in  brlore  the 
high  speed  is  thrown  out,  and  becomes  operative  only  when 
the  motor  has  reached  tbc  speed,  thus  avmding  stripping  of 
teelh. 

To  pais  from  tftc  low  to  the  high  ipccd  it  is  only  necessary 
In  move  tbc  coupling  box  b  in  tJie  opposite  direction  to  bring 
it  into  engagement  with  the  pinion  d. 

To  fauliiair  ill  is  It  is  well  to  switch  off  the  ignition  foe  a 
moment. 

The  thrnwiog-in  rliiti'h  can  also  he  moved  along  the  shaft 
a  jia^t  ilic  wheel  e.  so  that  complcic  disen^ageniem  may  be 
•  ihtamcd  and  it  may  remain  in  place  wiihout  stopping  the 
motof- 

This  speed-changing  Tlrvlre  therefore  possessci  the  fultow- 
ing  advantages: 

I.  It  is  all  inclosed.  rtioK  in  oil.  and  the  parts  are  made  of 
tcni(«-rcd  s\ft\. 

2  The  high  speed  is  obtained  direct  from  tbc  ntnlor  shaft 
to  the  large  gear  of  the  differential  At  this  no  other  pan  i; 
involved. 

.1.  The  Igw  speed   i^  obtained   by   means  of  a  gear  com 
nianded  directly  by  a  pinion  sliding  along  the  motor  shaft 
l*hts  gear  ifanstnits  the  motion  to  the  pinion  which  control* 
the  large  fCcAr  of  the  differential  through  a  strong  dtttch  or 
rate  bet  wheel. 

4.  The  change  of  speed  is  accomplished  without  mnt>c. 
*hock  or  p^isiibiltty  ol  mistake  by  mean>«  of  a  smgic  lever, 
which  can  he  moved  as  slow  or  fast  as  desired 

The  advantage  of  this  arrangement  is  thai  in  changing  the 
two  .speeds  arc  simult^ineonsly  in  gear,  m  that  when  the  gear- 
ing m  f<(r  thr  high  speed  erases  iccnm  that  of  the  low  speed 
cummcnces  to  urt  after  having  left  the  motor  tn  take  its  nor- 
mal speed  Thus  overloading^ of  the  motor  is  prevented  when 
i-hanging  speed. 

5    The  vehicle  may  be  slopped  withont  stopping  the  motor, 


The  Peugeot  Carbureter. 

La  France  Automobile  gives  a  dcflcripiion  of  the  Peugeot 
catlmreter 

At  the  gasoline  unk  is  a  vahe  which  can  be  dosed  if  de- 
sired, preventing  the  flow  of  Ittfuid  to  iht.-  carbureter  when 
the  vehicle  is  not  m  use  or  when  the  carbureter  is  being  re- 
patrrd. 

Tbc  lotw  conveying  the  liquid  to  the  carbureter  U  batened 
by  ■  Kfcw  al  1.  The  liqnid  reaches  the  carbureter  in  tbc 
following  manner:  The  lower  end  of  the  tube  K  serves  as  ■ 
w%ste  tap  in  case  the  carbureter  has  become  clogged  because 
of  ■  '     i  r     This  (n*iuth  n  ol  course  prtivuled  with  a  cwp. 

Til  .  comes  in  at  Q  and  descends  to  the  purifier  P.  but 

in  Oie  dburetcr  lend*  again  to  lake  tbc  loci  it  bad  in  the  res- 
ervoir, which  i»  always  placed  higher.  As  it  enters  rhe  car- 
bureter a  gaure  prevents  the  [tassage  of  my  inipuntics  »t  may 
hold.  Thr  littnid  then  paaseLibruugli  the  orifice  and  partially 
fills  the  reservoir  A.  When  the  liquid  reaches  a  predeter- 
mined  level  in  tlie  reservoir  the  float  B  no  longer  rests  upon 
the   two  *Bn*n    »rttculaled    arm*    !■*.    and   the   plunger,    ty    lis 

nwn  weight.  ch»»o  t|tc  orifice  itid  prevents  Ibf  entrance  of  the 
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XXTZKIOR    VIBW. 

Whpn,  in  consequence  of  the  working  of  Uic  motor,  the 
level  tails  in  itic  rcseivolr  A,  the  float  B  will  iircss  upon  the 
Urge  brandies  of  the  arms  E  and  sligtitly  raise  (he  plunger 
C,  renewing  the  supply.  The  float  and  the  plunger  must  not 
tail  to  act  li  the  latter  is  too  hard  the  feed  will  be  stopped; 
if  the  anns  become  wedged  and  do  not  yield  to  the  float  the 
carharcter  becomes  smutty.  In  either  case  the  motor  stops. 
To  prevent  these  accidents  it  is  neccs.iary  occasionally  to  lake 
oat  the  plug  which  stops  the  end  of  the  plunger  rod  and 
fcithcr  turn  it  a  little  with  the  (infers  or  play  it  up  and  down 
'  liitle. 


^ 


\. 


We  will  now  suppose  the  carbureter  reservoir  Is  filled  with 
liquid  up  to  the  proper  level,  almost  equal  to  that  of  the  hori- 
zontal flux  J,  by  which  the  liquid  is  injected  when  the  motor 
exhausts.  The  liquid  does  not  attain  this  level  of  itself,  lor  it 
would  then  overflow  continually  into  the  mixing  chamber, 
which  ought  to  be  dosed  against  gas  only,  not  against  liquid. 

In  the  face  of  the  orifice  J  is  located  a  plug  on  which  at  the 
moment  of  intake  the  gasoline  is  projected,  and  is  dissipated 
into  fine  spray. 

The  air  feed  is  accomplished  above  at  N.  The  air  comes  in 
through  a  tube  passing  under  the  burners,  or,  if  electric  igni- 
tion is  used,  aroond  one  of  the  exhaust  pipes  (see  A,  Fig.  a). 
.  The  inspiration  of  the  motor,  at  the  same  time  as  it  causes 
the  inflow  of  gasoline,  produces  a  rush  of  air  into  the  tube  G, 
the  air  crossing  the  gasoline  v.-ipor.  The  quantity  of  air  drawn 
in,  which  varies  from  many  causes,  is  regulated  by  means  of 
a  small  screw  controlling  a  movable  diaphragm,  N.  This  can 
be  done  from  the  seat  and  without  stopping  the  vehicle 
through  a  switch-rod  and  handle. 

The  air  and  vapor  mixed  in  this  manner  descend  to  the 
bottom  of  the  socket  H  to  be  more  perfectly  mixed,  whence 
the  mixture  passes  into  the  carbureting  chamber  F  and  thence 
into  the  cylinder  through  M.  In  the  circular  chamber  F  the 
motor  receives  a  charge.  We  have  already  spoken  of  the  lube 
through  which  the  air  goes  to  be  heated  by  the  burners.  The 
temperature  of  this  air  can  be  varied  greatly  by  the  operator. 
The  tube  has  at  each  end  a  valve.  That  at  the  left,  b,  allows 
to  pass  a  column  of  air  which  before  going  to  the  carbureter 
becomes  heated.  That  on  the  rtghi  (not  shown)  allows  o 
column  of  air  to  pass  which  goe.s  direct  to  the  carbureter 
without  any  reheating.  By  regulating  one  or  both  of  these 
valves  hot,  cold  or  tempered  air  i»  obtained,  as  may  t>e 
necessary  ftir  carburetion.  To  siari  thn  motor,  particularly 
in  winter,  the  cold  air  is  generally  cut  off,  and  only  warm  air 
admiued,  regulating  the  temperature  after  motor  is  m  opera- 
tion. If  the  carbureter  does  not  perform  its  work  satisfactor- 
ily then  more  fresh  air  is  admitted  at  the  moment  when  the 
mixture  penetrates  into  the  cylinders,  by  turning  the  vair;  I 
more  or  less  to  secure  the  proper  temperature. 


Two  New  Carbureters. 


PLAN   VttW. 


A  novel  form  of  carbureter  has  recently  been  tried  in  France  ' 
with,  we  understand,  successful  results,  says  the  Automotor. 
It  is  the  invention  of  MM.  De  Sales  and  Braly.  The  princi- 
ple adopted  is  to  cause  air  to  traverse  fabrics  saturated  with 
the  hydrocarbon,  so  Uiat  the  air  takes  up  the  latter,  and  a 
saturated  vapor,  cotwi."rting  of  air  and  lincly  divided  petrol,  is 
produced  which  behaves  as  a  gas— that  is.  there  will  be  "no 
subsequent  condensation.  Such  a  gas  may  then  be  mixed  fn 
any  desired  proportion.  The  carbureter  consists  of  a  chamber, 
I,  of  suitable  shape  and  size,  divided  into  two  compartments, 
2  anil  3,  by  means  of  a  partition,  4. 

The  compartment  2  has  inlets  for  the  hydrocarbon,  which 
flows  from  any  closed  reservoir  in  state  of  rest  past  an  ob- 
turator, 6  (needle  valve  or  the  like),  which  may  be  opened 
by  a  set  of  suitable  levers,  7,  against  a  spring.  8. 

This  lever  is  actuated  by  the  rod  9  of  a  piston,  to,  which 
moves  by  atmospheric  pressure  in  consequence  of  the  vacaum 
formed  in  the  box  i  by  the  suction  of  the  motor. 

The  compartment  3  contains  the  piston  to  before  mentioned*J 
which  slides  with  small  friction  in  a  cylinder,  it,  having  opeo-^ 
ings,  12,  closed  by  the  piston  when  at  rest  and  uncovered 
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when  it  is  raised  hy  ihe  atmospheric  pressure.  The  air  sucked 
in  penetralu  into  a  cylinder.  13,  pierced  with  holes,  14.  The 
upper  portion  of  this  cylinder  is  provided  with  altemAtc  layers 
of  metal  ffautc  and  some  spongy  fabric,  such  as  felt,  linen,  as- 
bestos, spun  glass,  or  the  like.  15,  16.  The  metal  gauze  or 
perforated  sheets  have  for  their  object  to  prevent  subsidence 
which  would  c«u«  the  resistance  to  alter  by  use.  The  whole 
forms  a  cushion  to  which  the  density  required  for  obtaining 
the  desired  degree  of  carburation  is  given. 

The  chamber  2  communicates  by  an  opening,  ao,  with  a 
pipe.  3t,  to  which  fresh  air  is  admiltcd  through  a  valve,  the 
openings,  33.  of  which  determine  the  amount  of  obstruction 
or  rrgulation  by  the  movement  of  a  button  or  of  a  lever,  24. 

The  frcih  and  the  saturated  air  arc  mixed  together  by  any 
c4  the  various  methods  in  use 

The  apparatus  works  as  follows: 

The  nictiun  of  the  motor  causes  a  partial  vacuum  In  the  box 
I.  atmospheric  pressure  raises  the  piston  10.  air  passes  in  by 
the  boles  13  Into  the  companment  3.  penetrates  by  the  oprn- 
inga  14  into  the  box  13.  traverses  the  fabric  16,  impregnated 
with  hydtoearbon.  becomes  saturated  and  passes  into  the 
pipe  31,  where  it  becomes  mixed  with  the  rrquifrd  quantity 
of  flesh  air,  the  taller  being  admitted  through  the  boles  23 
in  the  valve. 

The  piston  to.  on  rising,  acttiaies  the  lever  7,  throngfa  the 
rod  g,  which  allows  a  dose  of  hydrocarbon  to  escape  past  the 
Dccdle  6  and  flow  into  the  fabric  16.  which  is  tbvs  at  each  as- 
ptralion  impregnated  with  the  qtuntity  of  hydrocarbon  nee- 
eaaary  to  carburet  the  air. 

Tbc  ftdvKtttagca  of  this  spparatua  are  <u  follows: 

It  is  claimed  for  this  carbureter  that  it  carburets  the  air  to 
nlvraiion  in  locb  a  manner  as  to  prepare  a  tKHDogenootu 
mixture  which  may  be  ueated  as  a  gat. 


The  explosive  mixture  is  formed  outside  the  cylinder  in  a 
very  restricted  space  only. 

The  admission  of  the  hydrocarbon  is  regulated  by  the  re- 
quirements of  the  motor  itself  by  docses  dctci  mined  in  such 
a  manner  as  to  completely  utilire  it  to  the  last  drop,  tbua 
preventing  waste. 

Regulation  is  reduced  to  the  introduction  of  Eresh  air — dut 
is  to  say.  to  the  movement  of  the  lever  24. 

The  delivery  of  the  hydrocarbon  is  proportional  to  the 
quantity  of  air  to  be  carbureted,  by  Uie  simuluncoiu  action 
of  the  piston  and  the  needle,  and  the  standard  of  the  hydro- 
carl>on  remains  constant,  for  it  is  not  vaporized  in  proportion 
to  its  entrance  into  the  apparatus. 

The  Kcllctt  carbureter  has  been  designed  to  supersede  those 
in  which  a  float  is  employed.  The  inside  of  the  carburdw  is 
divided  into  two  chambers  by  a  diaphragm.  A,  which  ia  pierced 
by  a  circular  aperture  fitted  with  a  valve,  B.  This  main  atuo- 
matic  inlet  valve  B  ia  provided  with  an  upward  extension,  C» 
terniinatiog  in  a  needle  point  closing  the  inlet  of  liquid  fuel, 
and  a  downward  projection,  D,  engaging  with  a  helical  spring. 
£,  to  hold  the  valve  up  to  its  seating.  The  valve  is  guided  by 
a  portion  of  the  carbureter  framing.  F,  The  tension  ol  the 
spring  £  regulates  the  desired  "lift"  of  the  valve. 

The  supply  of  liquid  fuel  is  regulated  by  the  needle  valvt  H. 
which  forms  the  extremity  of  a  rod,  K.  This  rod  carries  a 
quick-thread  screw,  which,  by  a  slight  movement,  can  be 
turned  to  regulate  the  supply  of  liquid  fuel  to  the  tube  M. 
The  motion  of  the  screw  can  be  obtained  by  an  arrangement 
of  levers  actuated  by  a  handle  placed  conveniently  for  the 
driver,  and  enabling  him  to  regulate  the  richness  of  the  charge 
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and  therefore  the  speed  and  force  of  the  engine.  Upon  the 
suction  or  outward  stroke  of  the  piston  the  inlet  valve  B, 
which  admits  air,  is  opened  simultaneously  with  the  needle 
valve  C,  which  admits  fuel.  A  jet  ot  oil  or  other  liquid  fuel 
passes  through  tlt«  tube  M  and  strikes  against  the  ribbed  cone 
or  body  of  the  valve  B.  C,  and  it  is  thus  broken  up  into  6ne 
spray.  At  the  same  moment  a  current  of  air  (of  any  desired 
temperature,  as  will  be  subsequently  explained)  rushes  into 
the  upper  chamber  of  tlic  carbureter,  impinges  upon  the  ribbed 
cone,  ami  hastens  the  vapon'ration  and  admixture  of  the  liquid 
fue].  The  diaphragm  of  wire  gauze,  N,  or  other  suitable  ma- 
terial, which  crosses  the  second  chamber  of  the  carbureter, 
serves  the  double  purposes  of  completing  the  process  of  ad- 
^Ttiire  and  of  preventing  any  back  firing  from  the  cylinder, 
t^^hich  the  explosive  charge  now  passes.  At  the  com- 
mencement  of  the  return  stroke  of  the  piston  the  valves  B 
and  C  are  instantly  closed,  thus  automatically  cutting  of{  both 
the  fuel  and  air  supplies.  On  completion  of  the  return  stroke 
the  charge  is  in  a  suitable  condition  for  firing. 

A  baffle  plate,  P,  communicating  with  the  jacket  of  the  up- 
per chamber  of  the  carbureter — through  the  holes  G — with 
the  upper  chamber  itself,  enables  a  supply  of  cold  air  to  be 
admitted.  If  desired  this  supply  may  be  the  aole  source,  but 
should  it  be  wished  to  raise  the  temperature  of  the  air  for  the 
purpose  of  effecting  a  more  thorough  varopization  of  the 
liquid  fuel,  or  to  raise  the  temparture  of  the  charge  to  about 
llie  heat  of  combufition,  a  channel,  R,  is  provided  fitted  with  a 
baffle  plate  and  communicating  with  any  suitable  source  of 
heated  air.  By  the  manipulation  of  the  two  baffle  plates  P 
and  R  any  desired  temperature  may  be  obtained. 
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of  the  world 


No.  634-29a— Qutch  for  Motor  Vehicles.— Willia  m  E. 
Gibbs,  Fanwood.  N.  J.,  assignor  to  the  Pneumatic  Carriage 
Company.  New  York,  N.  Y.  Filed  Feb.  8,  1899.  Serial  No. 
704.905-    (No  model.) 

No.  654..V7— Variable  Power  Transmitter,— Ludwig  M. 
Dietcrich,  Hartford.  Conn,  assignor  to  the  Dieterich  Gear 
Co.,  New  York.  N.  Y.  Filed  April  26,  1899.  Serial  No.  714.- 
473.    (No  model.) 

Claim. — The  combination,  with  a  rcvoluble  driving  mech- 
anism, and  a  revoltible  ititermediate  mechanism,  of  a  plurality 
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of  transmitting  devices  connected  to  the  said  revoluble  inter- 
mediate mechanism,  dctacliable  connections  between  the  trans- 
mitting devices  and  the  driving  mechanism,  means  for  per- 
mitting the  alteration  of  the  relative  positions  of  the  axes 
of  revolution  of  the  power- supplying  mechanism  and  the  in- 
termediate mechanism,  and  a  driven  mechanism  operated  by 
the  intermediate  mechanism. 

No.  634,067— Self- Propel  ling  Vehicle.- Reuben  H.  Plas.s. 
New  York.  N.  Y.,  assignor  to  Isabella  C.  Plass,  same  place 
Filed  Jan.  9.  1890.  Serial  No.  701,641.    (No  model.) 

No.  633763— Motor  Vehicle.- I-ouis  Krieger,  Paris,  France. 
Application  filed  Aug.  i,  i899< 

Clatm.^.\n  electro  motor  mounted  on  a  false  or  supple- 
mentary axle  arranged  as  a  prolongation  of  the  wheel  axle  of 
a  vehicle  and  connected  with  the  said  false  or  supplementary 
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axle  by  means  of  a  spring,  so  that  the  said  motor  is  capable 
of  angular  movement  about  the  axis,  which  carries  it  when 
differences  of  effort  arc  produced  on  the  gearing,  and  Is  pro- 
tected again^rt  shocks  or  jars,  substantially  .is  hereinbefore 
described  with  reference  to  the  accompanying  drawings,  and 
for  the  purposes  specified. 
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SPECIAL   NOTICES. 


■t*  !■— »f  J  mm4»f  UiU  h»»gtmt  af  9200  ^  I 
laMM,  pajrabUla  advAoet. 


FOR   8ALK. 

A  Haynes-Appcrson  two-seated  surrey,  with  canopy 
lop.     Run  about  loo  miles  and  in  good  condition. 
A.  B.  GARDNER, 

Dowagiac,  Mich. 


LOCOMOBILE    WANTED. 

At    once,    new    or    second     hand,     lor    sjH>t    cash. 
Address,  giving  price  and  dale  of  purchase.     B.,  care 

HORSKLKM   AOK. 


PARTS    FOR  AUTOMOBILES 

TO   ORDER. 

OTTO  KONICSLOW 


4B    MICHI04N   St. 


CLEVELAND    C 


FOR  8ALE>  I  Mocor  W«gOD  CciHog  inclodinR  3«pccd. 
fficilon  transmiulon  devke;  z  •procket  frbcels,  chain,  brass 
iKixeCi  rcachirs  all  iroQcd,  etc.  Track,  4  lect.  Wood  wheels,  36 
In.  tear,  34  in.  (roni.  3  Ellipltcal  tprinjcf.  Front  axle  ttalionary 
and  complete  slcerinK  device.  3  1^1.  P.  GaaoHne  KDuine  made  hy 
St.  Lnui<)  r>3sciltne  Muiur  Co.  A  curupleirvehicltwtih  exception 
of  body.    $150  buyii  Utc  outSc.     A.  L.  DYKE,  Hope,  Ark. 

Having  constructed  a  3  b.  p-  light  gasoline  motor, 
we  desire  a  well  designed  gear  with  or  without  body, 
ftubitantially  made.     Second-hand  will  be  considered. 
SIBI.KY  !k  NKWTON, 

»2t  BUecker  Sl^  N.  V.  City. 


WANTED. 

A  gasoline  motor  weighing  25  lbs.  or  less,  suitable 
(or  propelling  a  bicycle,  and  as  powerful  as  possible. 
G.  H.  NARBONNE,  P.  O.  Box  381,  Lo*  Angeles. 
Cal. 


DRY    BATTERIES 

For  Sparking  Gas  and  Gasoline  Motors. 

LOttG  UFE.  RELlABiLinr,  HIGH  VOLMGL 

IN  snocKaaPui.  vsx  for  ruia  TtrapoflK 

Dow  Portable  Eleolric  issistanl  Co.,  'LlsrlTrnJ::' 


Graphite  Lubricants, 

ALL  KINDS.  ACCOROINQ  TO  WANTS. 

Spadal  prvparatioBs  (or  Uean  of  Electric  Motort  and  tor  Cjrltndfn  ot 

Joseph  Dixon  Crucible  Co.,   •   Jersey  City,  N.  i. 

LEONARD  HUNTRESS  DYER, 

Specialty:  Patents  and  Patent  Causes, 

908  C  Street,  N.  W. 

Caki»M4r«M;  "  Ortrpattiil.  Wa»h1i|tt*.-         WASHINGTON* 
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BiLDWIII  DEIICHIBIE 

PUIIUQ  made  for  Aatomo- 
U  nil  I  n  U  bilcft,  in  6iir»  to  »ttll 
all  requirements.     Prompt  deliv- 

BALDWIN  CYCLE  CHAIN  CO., 
WOICUIU,  «*U..  «.  i.A. 


AUTOMOBILE  GHiflBINe  AND  HEPilR  SlillOII 

W-  M>k«.  ICrni    Itn  tiarm  uiil  HrpUr 
STOKAUK     BATTKMIf-;i*. 

THE  STORIGE  BtlTERY  SUPPLY  GO. 

blatilUhfd  IMI.         Iclopb^  ne.  M^>  U»<JI»<iii   .s.ju«t<-         Inortx'nUMl  M 

Omcg  MMD  WOffIS:    239  £a»t  f7th  St..  0*m  York  Ciff. 


Seamless  Cold  Dram  Steel  Toblng, 
Shells,  Cjiliflileis  and  lanlis, 


Tat  Air.  Of.  5t<>«n.  Am- 

Moot*  f"  '■<-4te 


0d    Twik*    v>C 
DLftOMt^r*. 

DROP   rORGINCa   AND  STCCL    STAMPINQ*. 


feuodfy 


JAMIir.  STEiniEU  &  GQ^  Oniil  fiiiltfiAt  PkllariD|lia,  Pl 


(April  5th  to  September 
syth,  1899,  ioduilTe.t 


VOLUME  FOUR  COMPLETE. 

To  New  Subscribers  for  Two  Years. 

We  wish  to  place  these  volumes  in  the  bands  of  persons 
pcrmaneniiy  interested  and  therefore  ofTer  them  only  to  those 
who  will  subscribe  for  two  years  from  April  sth,  1899. 

SEND  $4  AND  GET  THIS  VOLUME  BEFORE  IT  IS  EXHAUSTED. 


n;un. 
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CoH>«eU.eio,Upj^JQJ^,p  DRILLS 

From  a  light  FrIcUoa  Drill  to  a  42-la.  B.  O.  P.  F.  Drill. 

SEND  FOR  CATALOGUE. 


W.  F.  and  John  Barnes  Co., 

996  Ruby  Street,      =      Rockford,  III. 


Facts  About  Storage  Batteries. 


By  Isaiah  L.  Roberts. 

OTHER    INFORMATION  ON  THIS  SUBJECT  BY 
WELL-KNOWN  EXPERTS  CONTAINED  IN  OUR 


STORAGE    BATTERY    NUMBER.      issue    of   September   27th. 


PRICE,   10  CENTS.  STAMPS  OR   COIN. 


Successfully  Operated  Throughout  All  Seasons 


f^f«##4. 


To  the  ihousands  who  are  interested 
in  the  subject,  it  is  cnmfoning  to  know 
thnt  the 

WINTON 

MOTOR 

CARRIAGE 

is   3    safe    and    prohublc    inrcstmeni. 

It  has  been  dctnonstraled  3  success 
fg,r  all  season  service,  under  all  con- 
ditions, and  IK  ycufM  hcyund  thccxjicri- 
mcnul  period. 

It  is  Uie  prcxlucl  of  the  f;reatcst  io- 
genuUy  and  highest  mechanical  art. 

STRENGTH.  DURABILITY, 
SPEED  and  BEAUTY 

arc  the  cornerstones  of  a  solid  loan- 
(lotion  upon  which  the  success  of  ^'Tbe 
Winton"  haft  been  huilu 
Write  for  catalog. 


PRICE,   Sl,000.    NO    AGENTS. 

THE  TOTON  MOTOR  CARRIAGE  CO., 


CLEVELAND,     OHIO, 
U.    S.    A. 


THE    HORSELESS    AGE 
SAVE    POWER  'N  VOUR  AXLE  BEARIN05, 


Foa  GCOMonv  anb; 
iHJRABiLrTv.  rr  u 

UNBQUAIXeD. 


rut 


A.  R.  B. 

II  -nil:  OWLV  niLiiixa 
AMPLE  ROLLINQ  5URPACE  WITH  A  PURELY  ROLLING  ACTION. 

American  Roller  Bearing  Company,  SJ^*J1S-.2^^??L"^ 


Steel  Wire  Wheels  for  Motors, 


^ 


HflTH 

'P.B.HUBS 


Or  with   hubs   keyed   on   axle.     Any  diameter 
wheels,  and  any  section  rims. 

We  manufacture  etael   rims  of  all   sizes  and 
sections,  and  will  be  pleased  to  quote  on 

application 

WESTON-MOTT  COMPANY, 

UTICA,  N.  Y. 
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METAL  WORKING   MACHINEI 


M"  ■■;    .  ■  f  ■ 


ncMtV  ttrill 


CATALOG. 

THE  BARYIN  MACHINE  CO., 

SPAINii  AND  VARICK  STS.,  N£W  YORK. 
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Tlie 


American  Electric 
Vehicle  Co. 


are  tlic  ptonttn  in  lile^tric  Vfhiclf  (-(mnTnictioa. 

Our  new  Improved  battery,  and  tini^  nwtnr  cqurpmrnt  I'.Ttninl) 
make  \XA  also  Uie  kadcn  in  tbc  field. 

la  itpecd,  c&«c  of  control,  economy  ami  mileage  capacity,  we 
reach  the  op-te-dile  InUI  of  peifccMea 

AMERICAN  ELECTRIC  VEHiaE  CO.. 

5(*SS  W.  Vu  Bucn  Street,  •  CIUCAOO^  V.  S.  A. 


b>fcJ«U  a-oa  CATAiXMWi 


THE 

DIAMOND 
RUBBER  CO. 

AKRON, 

a 


This  is  the  construction  which 
has  proved  a 

INNER 

LOWEST  COST 
PER   MILE.  •*  > 

Results  of  three  years'  ex- 
lerience,  and  we  have  more 
[res  in  actual  operation  than 
pll  others  combined. 


Made  in  Akron,  Ohio, 


HAND  AND  POWER  PUMPS  IZ^IZ 

iif  ALiti'iii'-liilts  ,iiut   Pneumatic  Tired  Wak""* 

CLEASON-PETERS  AIR  PUMP  CO., 

MANUFACTURERS, 

20  WEST  HOUSTON  STREET.  NEW  YORK,  U.  S.  A. 


KE^V    PROCESS 

Raw  Hide  Pinions 

are  Noiseless  and  Durable 

XadJaponamble    to 

Motor  Vehicles, 


The  New  Process  Raw  Ride  Co.. 

Syracuse,  N,  Y.,  U,  S,  A., 

Pnt«Dtaes  aztil  Sole  ttmnafaotarera. 


The   Leach   Motor  Vehicle  Co.  is 

now  booking  orders  for  spring  delivery, 
for  its  steam  motor  carriages.  Three  pat- 
terns are  offered,  viz. ; 

A  two-seated  mail  phaeton,  convertible  to  single 
scat.  It  is  a  finely  finished,  sabstaniia]  family 
carnage.  carr>'ing  two  to  six  persons. 

A  light,  road  Stanhope  ninsbottt  n-agon  built  for 
speed  on  good  roads  and  guaranteed  equal  In  any 
now  on  ibe  market  and  built  to  last. 

A  handsome  delivery  iragon  for  groccn»,  dry  goods 
dealers,  etc.  Built  for  service  and  very  rich  and 
clegani  in  design. 

a 

We  also  offer  Burners,  Gears  (including 
Differentials  and  Steering  Mechanism). 
Engines,  Boilers,  etc.,  to  the  trade. 

Address 

Leach  Hotor  Vehicle  Co., 

jio  Broadway,  Everett,  Mass. 

Cii14e  AJilras  '*  Lt^chmotot,"  fioMon,   V.  S.  A. 
"A  Pr-  r.j:|,-  ii»H. 
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Oti  Account  of  rbc  exceaalve  <IIbcoiiiiI«  char^c^l 
by  Me^r  Vork  b«nkH  oia  Hntall  cbeckn  andcr  Ibelr 
ncvr  mle,  snbitcrlbcrH  arc  reqaeatcci  lo  remit  by 
W^amt  Office  or  Exprcaa  money  order  or  H.  V.  iSraR. 


A  Discredited  Expert. 


Recent  scientific  literature  has  been  enriched  by  a  con- 
tribution ifoni  the  pcti  of  Hiratn  Percy  Maxim,  mechanical 
engineer  and  expert  o(  the  Electric  Vehicle  Co.,  Uie  New 
Vork  Electric  Vehicle  Transportation  Co.,  the  New  England 
Electric  Vehicle  Transportation  Co.,  the  Illinois  Electric  Ve- 
hicle Transportation  Co.,  the  Fcnns>-|vania  Electric  Vehicle 
4Ca,  the  Colitmbia  Si  Electric  Vehicle  Co.,  the  Columbia 
Anfoniobilc  Co.,  the  New  Jersey  Electric  Vehicle  Transpor- 
tation Co  .  etc.,  combined  capital  j/oci  something  over  $ioo,> 
000.000.  Kcpresenting  such  large  interests,  Mr.  Maxim  might 
ndtttralK'  be  expected  to  indulge  in  large  statements.  In  this 
wr  art-  nnr  disappointed.     His  statements  are  as  large  as  the 


capital  itflcJt,  and  they  "hold  water"  no  better  than  ihe  stock 
does.  Cassier's  Magazine  was  tbe  victim,  and  the  title,  "The 
Anlomobile  SttualiorL"  To  criticise  this  flabby  storage  bat- 
tery puff  would  be  giving  It  undue  importance.  We  shall  sim> 
ply  pandurc  if  and  allow  it  to  deflate  iiseU.  We  quote  and 
cut  at  random. 

This  puny  champion  of  that  "unmitigated  nnisance,"  the 
storage  batiery,  begins  by  asserting  that  the  electric  vehicle 
has  driven  out  all  competitors  !or  short  distances  over  good 
roads.  He  insunces  the  London  electric  cabs,  discontinued 
l>cfore  his  ink  was  dry.  and  makes  the  statement  that  I3  public 
electric  cabs  are  plying  (or  hire  in  Paris,  when  as  a 
matter  of  fact  only  unc  is  or  was  in  use,  and  the  number  is 
nut  likely  to  be  increased-  He  further  says  that  100  electric 
cabs  arc  in  service  in  New  York,  when  it  is  well  known  that 
the  company  could  never  keep  half  that  number  in  condition 
for  service. 

Mr  Maxim  conllnues:  "This  classification  we  arc  com- 
pelled to  accept  33  a  result  of  the  survival  of  the  fittest  after 
a  protracted  struggle.  »  •  «  The  situation  to-day  may 
safely  be  taken  as  a  healthy  one." 

ll  is  true  that  the  stock  jobbing  operations  of  the  storage 
battcr>-  promoters  have  until  recently  overshadowed  the  other 
motive  powers  in  this  country,  but  Mr.  Maxim  himself  must 
begin  to  realize  that  the  struggle  is  to  be  further  protracted, 
and  that  the  situation  is  much  healthier  now  than  it  was.  In 
Europe  the  struggle  has  been  much  longer  protracted  than  it 
has  here,  with  the  result  that  there  is  one  solitary  public 
electric  cab  in  the  city  of  Paris,  and  this  is  a  manufacturer's 
hobby.  Why  did  he  not  also  mention  that  almost  without 
exception  the  American  merchants  who  have  been  using  elec- 
tric delivery  wagons  lor  a  period  of  a  year  are  now  looking 
for  steam  or  gasoline  vehicles?  Are  not  these  facts  embraced 
in  "The  Automobile  Situation"? 

"A  gasoline  machine,"  he  says,  "is  practically  useless  in  tbe 
hands  of  any  one  not  having  mechanical  inclinations."  He 
does  not  add,  as  he  should  have  done,  that  an  electric  machine 
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Vcd.  &  Ko.  a.  OeL  ; 


i>  ixactio^lly  u.fdcs>  in  the  hund«  of  any  one  not  having 
etecirical  inclinationi.  Again  he  oiretully  hides  UiJit  lick  t>aby. 
the  Moragc  battery.  In  o«r  issue  ol  Sept.  27  Tlicmlurc  L. 
Bunce,  an  authority  on  stura^c  tMttcrics,  mukcs  lUc  Jolluw- 
ing  ttdlemcnt: 

"Both  (the  hor&e  and  the  stoniKC  battery]  rct|uire  when  ill 
Ihc  care  uf  an  cxiKrt— llic  hutsc  the  veterinary  surgeon  and 
the  Kxtlrry  the  skilled  dcctriciau." 

This  is  also  true  of  a  ktcatn  or  Rasoline  machine.  It  is  true 
ui  any  ruaehinc,  especially  in  uni^killcd  lunds. 

"The  slorqgc  batter)'  i*  advancing  more  rapidly  than  the 
gasoUoc,  steam,  or  other  syiteinK." 

The  editor  of  The  Horseless  Age  brands  this  statement  as 
an  unqualified  falsehood,  and  challcnues  Hiram  Percy  Maxim 
or  anybody  else  to  produce  one  jot  of  evidence  to  prove  it. 
The  storage  battery  ha5  made  little  proRress  smcc  the  famous 
discovery  o[  Plani^.  whose  principles  Mr.  Maxim's  corpora- 
tiona  are  using  In  the  essential  leaturcs  of  weight,  efficiency 
and  delicacy  it  is  to  nil  intents  and  purposes  just  where  it  was 
before  the«  hrillinnt  Philadelphia  financiers  conceived  the 
Idea  of  a  storage  t>ai(erjr  cah,  and  nn  real  improvement  can  be 
hoped  for  90  U»ng  m  lead  mn^t  be  employed  as  a  base. 

We  now  come  to  a  •ctatcment  which  excludes  Mr.  Maxnn 
(rtMn  the  corp«  ol  engineers  and  reduces  him  Ignomintously  lo 
the  ranks:  "The  only  difference  between  ihc  clecinc  private 
carriage  and  the  deliwry  wagon  is  in  the  body  and  the 
strength  nf  the  parts." 

The  delivery  wauon  make*  five  or  ten  limes  the  mileage  ol 
a  jileasnrc  carriage  and  is  comiwllc*)  to  run  over  rongh  roads, 
while  the  electric  plensure  carriage,  generally  speaking,  is 
Ciinfincd  lo  the  parks,  boulevar«K  and  well-paved  highways. 
Does  Ml.  Maxim  contend  that  this  wide  difference  in  service, 
this  rougher  tisagc.  more  conttmiout  srrvtec  and  fuller  dis- 
charge does  not  bring  (he  storage  battery  Into  the  problem? 
,N  tiller  oi  half  truth.'  conveys  falsehood*.  The  electric  de^ 
Ih'cry  wagon  is  for  general  service  not  economical;  the  elec- 
tric plea&are  carriage  is  an  rsthetic  success. 

Strange  to  say,  Mr.  Maxim  it  once  guilty  of  undcrsialc- 
menl.     He  says; 

"It  is  fKMsibtc  10  buy  la^ay  in  America  an  electric  carrlttgc 
which  will  carry  either  two  ur  four  passengers  a  distance  of 
.10  nttles  over  onlriwry  grades  at  an  average  !([>ced  id  11  miles 
■  n  hour  on  one  charge  of  tia  stormge  battery." 

It  is  pfi>«ni]i:  hetc  and  i«  Europe,  loo.  for  that  matter,  to 
buy  an  electric  earnagc  which  ihall  be  capable  of  a.<i  much  as 
40  or  50  miles  on  one  charge  over  good  roads,  but  how  much 
will  it  cost  and  bow  long  will  the  rarnage  make  this  rotle- 
age?  This,  of  ci>ur!<.  is  a  storage  battery  pn^blem.  and  Mr. 
Maxim  is  keeping  ihii  a  •Irict  secret  from  the  public  Ven 
The  baurry  «-ould  fail  from  the  stan  and  ifuickly  iUstntegnit> 
at  ever?b«idy  knowi.  etcettt  those  who»e  opporttinitics  are  lim- 

lictl  to  a  perutal  of  «tirh  Ittrralure  M  hif; 


Thai  this  blind  and  inlatuated  partisan  of  tlic  lead  wsgon  had 
dmibt  in  his  mind  of  the  truth  of  bis  own  assertion*  is  shown 
by  the  I'nllowing  admission: 

"How  long  this  slate  of  alTairs  will  exist  depends  entirely 
upon  what  is  accomplished  with  the  other  systems." 

Wrong,  Mr.  Maxim;  it  depends  upon  haw  soon  somebody 
Ictls  the  truth  and  refutes  you  and  your  crrora. 

It  is  to  be  regretted  that  a  magaxinc  of  the  standing  uf  Cas- 
sicr's  was  innocentty  led  to  publish  under  the  guise  of  "The 
Aoivmotiilc  Situation  "  an  artlrle  that  smacka  so  strongly  of  the 
Wall  Street  curb. 


Storage  Battery  Financiering;* 

A  feature  of  the  past  week  has  been  the  evident  signs  uf 
demoralisation  in  the  stocks  of  the  electric  vehicle  and  trans- 
pf>rtattan  companies,  and  a  change  in  the  executive  of  tbr 
Elcoinc  Vehicle  Co, 

The  gentlemen  who  retired  were  able  ftnanders^  as  proved 
liy  Iheir  annual  statement  published  several  weeks  ago.  The 
gentlemen  who  now  assume  control  of  the  company's  affairs 
arc  also  able  financiers,  backed  by  millions  of  mcmey,  but 
their  millions  cannot  change*  one  atom  of  the  storage  battery 
or  make  it  anything  but  what  it  is — a  heavy,  tneflicient,  deli- 
cate and  desimctible  apparatus  wholly  unlii  for  general 
locomotion,  the  "unmitigated  nuisance"  that  Prof.  Elihtt 
Thomson  hai  properly  termed  it  Nor  will  they  he  able  to 
change  the  nature  of  the  rubber  tire  and  render  it  more  suit- 
able for  f^u^taining  heavy  weights  and  resisting  the  wear  and 
tear  nf  rough  roads.  No,  in  the  engineering  department  their 
financial  ability  can  be  of  no  avail,  lor  the  limit  has  been 
reached.  Rubber  is  rubber  and  lead  is  lead.  Wdt  11  be  large- 
ly occupied,  then,  in  preparmg  annual  slaicmcnts  and  fi):uiing 
out  enormous  profits  on  the  operation  of  storage  battery  caba, 
when  ii  is  cunimun  report  that  a  storage  battery  lasts  only 
a  few  months  io  such  ser\'ice  and  the  rubber  tires  alone 
cost  the  company  almost  as  much  as  it  reccivrs? 

The  editor  of  The  Horseless  Age  is  not  acquainted  wiih  iJie 
gcnlJcmeii  who  arc  mentioned  as  the  backers  of  this  un- 
fonnnate  enterprise,  but  from  what  he  hears  from  those  who 
do  know  Ihem  and  from  what  be  wishes  to  believe  of  ittetn. 
he  is  forced  to  the  cnncliision  that  they  have  been  deceived 
by  the  storage  battery  clique  of  Itiiladel pitta-  Fresh  Eroni 
successes  in  the  trolley  field,  where  electricity  gives  splendid 
service  with  a  steam  engine  behind  it.  ihcy  have  carelessly 
assumed  that  this  motive  pow«r  was  destined  to  prove  H 
practical  in  mad  as  in  track  locomotiun.  In  other  worda, 
they  know  nothmg  of  the  storage  baUery,  which  constitute* 
the  main  dhfTerrnce  between  Hcctric  trvck  and  electric  road 
'  motion.  Ixl  them  consult  competent  and  dtsinirrested 
liters,  and  learn  the  difference  bctwreu  gcurrating  elec- 
tnctiy  direi»  from  a  steam  engine  and  boxing  it  up  in  a  ton 
ol  lead  and  tnindltng  fi  ortr  cobble  stones  and  car  txBckt. 


%o.  X  Oct.  U,  UM. 


THE    HORSELESS   AGE. 


Then  let  them  ascertain  ihc  actual  cost  of  operating  storage 
lutteiy  cabt  and  their  worst  (ears  will  be  realised.  The  outlook 
for  the  lead  cab  is  utterly  hopeless. 

For  legitimate  capital,  sound  engineering  and  guod  com- 
mercial ability,  the  motor  vehicle  industry  offers  excellent  in- 
ducements.   It  has  no  gold  pockets — except  for  promoters. 


K 


If." 


Some  of  the  communications  in  our  correspondence  de- 
partment seem  to  the  editor  to  bring  out  forcibly  a  peculiar- 
ity of  the  inventive  mind,  namely,  a  failure  to  postulate  con- 
ditions as  they  are  as  a  basis  for  invention  and  improvement. 

If  things  were  different  my  invention  would  work,  admits 
the  inventor. 

If  roads  were  as  smooth  as  a  floor,  if  there  were  no  sharp 
corners  to  be  turned  and  no  slippery  pavements,  if  speeds 
were  much  slower  than  tbey  are  and  if  there  were  no  ma- 
chinery to  be  protected  from  vibralinn^ — then  iron-tired  three- 
H-)ieclcr.s  might  be  practical  and  generally  serviceable  motor 
vehicles.  Hut  as  none  of  these  conditions  actually  exis'.s 
three-wheelers  cannot  be  generally  serviceable  motor  vefucles. 

If  complication  and  expense  counted  for  nothing  in  me- 
chanical construction,  and  if  proportion  and  ease  of  control 
were  of  no  importance  in  a  road  vehicle,  then  five  wheels 
might  be  used  instead  of  four. 

If  cows  were  physically  and  menially  different  they  might 
manage  two  tails  conveniently:  but  being  as  they  arc,  two 
tepatate  and  independent  tails  would  be  developed  only  at 
the  expense  of  some  raore  important  function,  or  two  would 
be  no  more  efficiently  handled  than  one  The  utility  of  Ihc 
cow's  tail  is  limited  by  the  cow's  anatoniical  structure  and 
her  power  of  reflex  action,  which  are  as  they  are  and  not  as 
the  tnventrir  thinks  they  might  be. 

IE  we  would  make  improvements  we  must  improve  things 
as  they  exist    The  new  is  conditioned  upon  the  old. 


"To  Cut  Prices." 


"New  company  organized  to  cat  prices  of  automobiles." 
Stich  is  the  heading  one  frequently  sees  in  the  public  press 
nowadays,  followed  by  a  long  lingo  about  the  automobile 
trust  and  the  exorbitant  prices  it  is  compelling  people  to 
pay  (or  vehicles. 

There  ts  no  imrt  and  none  is  possible.  A  few  gentlemen 
started  out  at  the  beginning  of  the  year  with  that  lofty  idea 

itn  mind,  but  they  now  find  that  they  are  not  even  in  the  busi- 
ness, but  have  sunply  paid  dearly  tor  a  little  experience. 
As  regards   prices,  many  silly  persons  are  plunging   into 
this  business,  knowing  as  little  how  to  figure  the  cost  of  a 


machine  as  they  do  how  to  build  one.  These  Cheap  Johns 
will  fail  almost  as  soon  as  they  begin  business,  and  the  un- 
doubted tendeacy  from  now  on  will  be  toward  the  maintaining 
of  good  prices  for  good  vehicles. 


Patents. 


lu  aa  early  issue  we  shall  devote  a  considerable  portion  of 
our  space  to  a  treatment  of  the  subject  of  motor  vehicle  pat- 
ents, .showing  the  impossibility  of  securing  basic  patents  and 
the  almost  unlimited  range  for  inventive  and  commercial  en- 
lerphse  opened  by  this  new  industry,  and  pruving  that  the 
secret  of  success  In  mnior  vehicle  manufacture  is  not  so  much 
patents,  as  good  materials  and  good  mechanics. 


Special  Steam  Boiler  Number. 

In  answer  to  a  communication  in  this  issue  and  to  a  gen- 
eral demand  for  information  on  this  subject,  the  editor  of 
The  Horseless  Age  announces  for  an  early  date  a  special 
steam  boiler  number,  in  which  all  classes  of  boilers  available 
for  motor  vehicles  will  be  fully  treated.  Sketches  and  sug- 
gestions from  subscribers  will  be  welcomed. 


The  belated  transcontinental  tourists,  Mr.  and  Mrs.  John, 
D.  Davis  arc  said  to  have  arrived  at  Chicago  with  the  wreck 
of  a  machine.  The  foolhardy  couple  announce  that  they  will 
attempt  to  reach  Denver.  We  should  strongly  urge  them  to 
paufc  and  rcHect  on  the  possibility  of  t>cing  stalled  out  on  the 
Nebraska  or  Colorado  prairies  miles  away  from  a  mechanic's 
aid.    Ring  the  curtain  down  on  tliis  farcet 


For  good  roads  and  acrobatic  riders  the  motor  bicycle 
will  find  a  field;  for  exclusive  city  use.  slow  speeds  and  an 
occasional  tumble  a  moinr  tHcycle  Is  to  be  commended.  For 
aU-around  use  and  the  greatest  comfort  and  safety  combined, 
the  four-wheeled  carriage  is  without  a  rival. 


Abundance  of  water  and  lead  are  two  essentials  for  good 
fishing.  The  stitrase  battery  transportation  speculators  have 
plenty  of  both,  but  are  getting  few  "bites."  The  storage  bat- 
tery is  too  heavy  a  sinker. 
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pARTlES  having  copies  of  the  November,  189S, 
*  number  of  Thb  Horsblhss  Agb,  which  they 
are  wilHog  to  sell  or  exchange  for  later  nnmbers,  are 
requested  to  communicate  with  the  publisher. 
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Automobile  Club  of  America. 


MINOR  MENTION. 


The  iSr&t  regular  iiiccUng  ii(  tins  new  org^inizaliun  took 
place  oil  Nfonday,  Oct.  i&,  al  ihe  Waldorf-Asturta,  alnmi  35 
IHTstjns  being  in  .-mcnflincc. 

Gcurgt  F  Chambcrliri,  in  his  inlrotluctory  remarks,  rc- 
hcirfcd  the  pbjccts  of  the  club  and  advised  co-operation  with 
the  authorities  in  the  rcconimcndalioii  and  enactment  of  con- 
lervativc  laws  affecting  the  apccd  ol  molur  vehicles  «n  the 
highways. 

Thomas.  Gnrke,  ol  London,  one  uf  the  founders  of  the 
Automobile  Club  of  Great  Britain,  wth  then  introdMecd  and 
lobl  briefly  of  the  yiork  of  that  well-known  body,  Thi«  club 
|iow  has  over  500  inemljers. 

Reports  ol  committee*  were  then  received  The  constitu- 
tion and  bylaws  were  accepted,  and  the  icniporary  com- 
mittee nn  membership  reported  that  85  applicaiions  liad  been 
received.  <»(  which  .^5  bad  already  been  accepted,  as  follows: 

Aver>*  D.  Andrew*.  W.  E,  Busby.  J.  A.  Blair.  Amii  L. 
Barlwr,  1..  L.  Barber.  Harrison  K.  Bird,  George  F,  Chamber- 
Un,  Dr.  E.  C.  Chftml>crlaiti,  Juan  M.  Ccballos,  Samuel  T. 
Davis.  Jr..  Charles  P.  DottKcr.  Charles  K,  Flint.  C.  J.  Field. 
H.  W,  Hedge,  Willijim  H  Hall.  Dr.  F.  C.  Hollistcr.  Whit- 
ney Lyon.  Evcritt:  Macy.  A.  L.  Rikcr.  O.  L.  Richard.  Gen- 
eral George  Moore  Smith,  Genera!  Roy  Stone,  J.  E.  Schcr- 
nicrhorn.  George  I.  Scott,  C.  C,  Vernani.  S.  !I.  Valentine. 
.Vexander  Winton.  John  Brishca  Walker.  D.  S.  Walker.  J. 
R.  Whiiing.  A  H,  Whiting.  Clarence  W.  Wood  and  Dr, 
John  D,   Zabriskic. 

The  subject  of  a  suitable  route  for  the  ftxit  club  run  was 
ti^ichrd  upon  »nd  nunibers  were  advi.sed  to  invcj>tiKaie  the 
m.-\iter  before  next  meeting,  which  is  10  be  held  in  about  two 
weeks. 

Gvnefal  Avery  D.  At>drcw»  htt  been  elected  presidenL 


Continental  Automobile  Company. 

\  rt'i'cnt  inc<»riJ(.»raii(in  under  New  Jersey  laws  is  the  above 
named  cur]>iiraii(>n,  $8,000,000  capital  .slwck,  $3,500,000  of 
u'liit-lt  11^  t>  pn  rriii.  citninlativc  dividend  preferred  stock,  am) 
45.000  4hare«,  or  $4,50t».ooo.  it  common  stock. 

llie  new  rnmpany  ha*  purchased  outright  the  bu>>iMe>i!t  of 
the  Winton  Motor  Carnage  Co.,  Ocvclan<l.  O.,  the  Manhat- 
tan Od  Motor  Co.,  Jersey  City,  N.  J.,  and  the  National  Mo- 
tor Carriage  Co..  New  "York.  The  latter  company  succeeded 
the  Duryca  Motor  Wagnn  Co..  and  was  the  owner  of  a  num- 
ber o(  pnienti  of  Ctia*.  F.,  and  J.  Frank  Duryea.  The  Man- 
liatlan  Od  Motor  Co  owned  the  oil  motor  patents  of  Emil 
Capitame,  Frankfort.  Uennany,  although  it  VfAS  not  manulae- 
Itirtng  them  for  ciirnaj(es,  while  the  Winton  Co.  wa*  the 
owner  01  ni«ny  p.iirn(5  taken  imi  by  Alexander  Winton.  By 
lht»  purchase  outnght  the  Continental  Co.  acquires  two  plani*. 
one  in  JrrKy  City  and  the  other  in  Cleveland. 

The  director*  are  H.in.  .Anihonv  Higgins.  William  H 
Bulkeley.  William  H  Ijike.  W  H  Sixon,  Charles  T  Welles, 
C.r..tvf  n  Hi..u,.  \  M  l,>n!r.„  .n.l  W.  C.  Hcndnckion. 
^  i*<n  are  the  enginernt, 
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H.  C.  Doman.  Oshkosh.  Wis.,  has  built  a  gasoline  carriage, 
which  he  intcndf  to  mftanfacture. 

Geo.  W.  Taylor.  Long  Beach.  Cal.,  is  constructing  a  ihree- 
whecled  gasoline  carriage  seating  two  persons, 

The  Locomobile  Co.  of  .\merica  have  appointed  E.  H. 
Hjl&ey.  of  tendon,  agent  for  the  British  Isles. 

T.  C  Hewitt.  North  Manchester.  lod.,  i«  »aid  to  he  en- 
deavoring to  establish  a  motor  vehicle  factory  thcn- 

Geo.  L.  Odenhrctt.  Milwaukee,  Wis.,  writes  that  the  car- 
riagr  referred  to  in  a  recent  Issue  as  of  bis  own  construction 

w:is  a  Winton. 

Dr.  M.  L  Williams  and  C.  R..Qungerich  are  tryltig  to  get 
an  excUi^tve  franchise  to  operate  public  motor  vehicles  at 
Champaign.  111. 

Tlic  main  plant  of  the  Pittsburg  Autocar  Co.,  Pittsburgii 
Ta..  will  be  200  X  50  ft  There  wilJ  also  be  a  blacksmith  »hof| 
and  a  shipping  department. 

The  Weston  Mott  Co..  Vtica.  N.  Y..  are  miking  up  rims 
in  every  section  up  to  and  including  4-in.,  regular  crescent  or 
flrirrd  edges.  At  the  present  time  they  have  a  capacity  of  y> 
sets  a  day. 

The  Hartford  Accumulator  Co.  has  been  fonned  at  Hart- 
ford. Conn,,  to  make  and  sell  electric  vehicles.  Tlie  capital 
is  $li*oo  and  ihc  ineporators  arc  H.  B.  Philbrick.  G.  U  R. 
KIdridgc  jnd  F  W    Barhnf? 

The  board  of  directors  of  the  F.lcctric  Vehicle  Co.  have 
elected  R.  Mc.\tlister  IJoyd  pn-sident  in  place  of  Isaac  L. 
Rice,  and  the  following  executive  committee:  I&aac  L.  Rice, 
John  Jacob  Mlor.  George  H.  Day  and  Martin  Maloney. 

The  Intcrnaitonal  .\ulomnhUe  Co  has  been  nrganiied  un- 
der West  Virginia  taws,  with  $500,000  rapilal  tiock.  to  "cirt 
the  price*  of  automnhde*  in  half,"  Gasoline  will  be  employed 
as  motive  power.    H,  K  La  Paugh.  of  New  York,  is  the  ^ck 


Mjjof  R,  P.  Davidson,  of  the  Nnnhwestem  Military  Acad- 
emy. Highland  Park,  III  ,  hai  recei\ed  iFoni  the  Duryea  M(g 
Co..  Pctwia,  III ,  the  first  motor  gun  carriage  ever  con- 
structed in  thu  ennntry.  The  cost  of  the  machine,  which 
Ares  4S0  shots  a  mlnuir.  was  ti.aoo,  and  the  weight  i»  1.090  Iba. 

The  adverri«ing  department  of  the  Joseph  Dixon  Cnidbfe 
Co..  Jersey  City.  N.  J.,  h  fertile  in  Ijooklcis  descripti^-e  of  the 
various  pn^doct^  which  the  company  manufactures  Thes« 
biMiklet*  alway*  cont-itn  valuable  Infomiatton  teritely  put.  The 
larrn  to  hand  i»  devoted  to  Dixoo's  Flake  Graphite  for  cyUn- 
der*  and  valtr*.  now  to  extetuiveJy  and  sacce»ftfully  used  in 
all  firtt-eU.^»  mechanical  practice.  Inventors  amt  Imdders  of 
steam  and  gasoline  motors  should  look  into  the  merits  ol 
Flake  Graphite. 


:  K.  No.  S^  0«.  18.  UM. 
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London,  Oct.  5- 

S.VGU«H   MOTOk   VlflTOBS  TU   AMERICA. 

B>  rile  lime  ihis  letter  reaches  yiui  Messrs.  Clarkson  and 
Capel,  of  the  Clarkson  &  Capi-1  Sieaiu  Cnr  Syndicate,  Ltd., 
of  London,  S.  E..  will  be  in  the  United  Statcii,  they  having 
suited  yesftrday.  Their  visit  is  in  connection  with  their 
strain  vehicles,  an  account  of  which  appeared  in  The  Ilor&e- 
\ess  Age  for  July  la  last. 

By  fire  yesterday  in  Lambeth,  at  the  carriage  works  of 
Messrs.  Mackenzie,  quite  a  number  o(  Rikcr  electric  car- 
riaRcs  and  no  less  than  Go  electric  motors  were  destroyed. 
The  damage  is  estimated  roughly  at  $^00,000. 

rUnJC  STEAM   MOTOR  SERVICIS. 

The  merits  of  steam  vehicles  (or  use  in  public  transport 
purposes  are  steadily  coming  into  favor.  During  the  past 
week  some  trials  have  been  carried  out  at  Bath  with  a  "Lifu" 
waffonctlc  of  tbc  Uqitid  Fuel  Engineering  Co.  The  trials 
were  made  up  the  Lansdou-n  Hill,  the  steepness  oi  which  has 
hitherto  been  loo  great  to  admit  of  the  i>ul>lic  bcmg  provided 
with  a  service  of  hor.>c  umnibuscs,  Nntwithstandtng  ihc 
steepness  of  the  gradients,  in  parts  as  much  as  1  in  7,  the 
steam  vctucle  did  the  ascent  with  ease  and  comfort,  while 
even  on  the  descent  the  brakes  with  which  it  is  provided 
kcjrt  the  'bus  in  perfect  control.  As  a  result  uf  the  trials  a 
Maun  omnibus  ."icrvice  will  no  doubt  be  stiiricd  in  the  district. 
Triiils  of  a  simitar  kind  and  with  a  >»iniilar  vehicle  have  lately 
been  carried  out  at  Leicester,  in  which  town  motor  vehicle 
•crviccs  have  already  become  common  and  popular. 

New  public  motor  scrvicen  arc  being  announced  in  various 
parts  of  the  connlry.  This  week  a  cimpany  has  been  regis- 
tered with  the  title  The  .Xhordarc  V:il|cy  Motor  Scr\-ice  Co., 
to  organize  a  scnicc  in  the  Abcrdarc  Valley,  in  Wales.  A 
scnicc  of  three  vehicles  is  about  to  be  started  between  Rich- 
mond, S.  W.,  and  Mampion  Court.  The  vehicles  are  all  of 
Ihc  Dsmiler  type  and  have  accommodation  for  10  passen- 
gers. The  Edinburgh  Antocar  Co.  has  also  just  commenced 
a  rcKu'sr  ser%'ice  from  Ncwinglnii,  Xforningsidc  and  Merchis- 
ton  via  GiJniurc  Place,  starling  at  8  in  (he  morning,  and  con- 
tmuing  at  intervals  of  15  initiulcs. 

The  increasinic  use  oj  motor  >-ehicles  is  beginning  to  create 
*nmc  alarm  among  the  owners  of  horse  vehicles.  Tiius  at 
Wurihing.a  South  Coast  seaside  rewjrt.  the  local  Town  Council 
wa<i  la&t  wruk  the  recipient  oi  a  petition  from  56  proprietors 
oi  lici^iftcd  hackney  carnages  against  the  rcliccnsing  of  a 
motnr  wagonette  which  has  been  running  in  tlic  town  for  some 
time.  The  result  of  the  iteiiiion  is  not  yei  known,  but  it  is 
hardly  likely  that  the  horsey  people  will  have  their  way. 

ANOTHER    I'BNNIMCJTON   ClIANOe. 

rrnnington  8e  Baines  have  just  issued  the  foltowinjT  an- 
nounce mc  lit : 

"Finding  that  our  patents  and  those  of  the  Britif^h  Motor 
Co.,  Ltd-,  cover  ihi*  principal  successful  systems  of  motor 
traction,  we  lia%"e  coinc  to  ;in  arrannenuiU  with  ihat  company 
frtr  a  working  alliance,  and  in  consetincnce  neither  our  cus- 
lomtrs  nor  the  cnstnmers  of  the  Briiisli  Muior  Co.  will  run 
Lltajr  risk  from  injunctions  (or  nsinu  cars  which  iiiirjngc  pat- 
lifnts.  The  business  of  Pennington  &  Baines  has  been  ac- 
uirt^d  by  a  new  company,  to  whom  inquiries  should  be  ad- 
3rcs«ed.  Owing  to  the  new  arrangements  wc  have  now  been 
aUle  10  make,  the  orders  for  cars  placed  with  Pcnnin^un  & 


Baines  will  be  rapidly  cxt'cutcd."  The  new  company  is 
styled  tlie  Pennington  Alotur  Co..  and  its  address  ti^  40  Hol- 
burn  Viaduct,  K.  C,  ilic  same  as  that  of  the  British  Motor  Co. 

DRIVING   CHAINS   POK  UOTOK   CARS. 

The  number  of  firms  making  driving  chains  for  motor  ve- 
hicles is  steadily  increasing,  In  addition  10  the  Eadie  Co,, 
recently  referred  to,  Joseph  Appleby,  Ltd..  of  the  Castle  Chain 
Works,  Aston,  Birmingham,  have  just  introduced  roller  chains 
uf  I  in.  and  I'/j  in.  pitch  for  automobiles,  the  latter  being 
stated  to  have  a  breaking  load  of  3  tons.  Coventry  chain  Co., 
of  Coventry,  has  also  taken  up  the  manufacture  of  chains 
suitable  (or  motor  vehicles. 

Mann's  Patent  Steam  <3arl  &  Wagon  Co!,  Ltd.,  is  the  name 
oi  the  latest  concern  lo  enter  the  li.sts  of  builders  of  steam 
vehicles  in  England,  a  company  having  this  week  been  formed 
at  Leeds  under  this  title,  and  with  a  capital  stock  of  ^5,01x1. 

A   HIIVT   yOR   LAND  COMfAXIES. 

The  Motor  Mfg.  Co..  Ltd.,  of  Covailry,  have  just  completed 
an  eight-seated  omnibus  to  the  order  of  the  Canford  CliflFs 
Motor  Omnibus  Co.  Ltd.,  for  service  near  Bournemouth.  It  is 
built  on  the  usual  Panhard  system  with  5i^-h.p.,  Daimler 
motor,  and  has  four  forward  speeds  with  reverse  motion.  The 
vehicle  is  to  be  uwd  in  connection  with  the  development  of  a 
large  estate  near  Bournemouth,  carrying  pas^scngcrs  to  and 
from  that  seaside  resort. 

LIGHT   LOCOMOTms  ACT  CKL8RRATION.  > 

Nov,  14  next  will  see  the  completion  of  the  third  year  since 
the  itL-iiiguraiinn  of  the  light  locomotives  on  highways  act  of 
1896.  which  legalized  the  running  of  motor  vehicles  on  the 
common  n^ad.^  of  the  United  Kingdom.  To  celrlirate  the 
event  the  Automolrile  Club  is  organising  for  that  day  an  au- 
tomobile run  from  London  to  Sheen,  near  Richmond,  while 
the  same  evening  a  dinner  is  to  be  held  at  the  Hotel  MctTo- 
pole.  London. 

MOTOR   l-OSTAL  YAH*. 

At  least  one  British  G6vcrnTncnt  department  is  displaying 
considerable  interest  in  motor  vehicles — tlie  posioffice,  which 
has  already  given  a  trial  to  vrhtcles  propelled  by  steam  and 
gasoline  and  is  now  devoting  attcnttnn  to  thoitc  propelled  by 
electricity^  For  the  past  few  months  the  postal  authorities 
at  Edinburgh  have  been  vx(>ermientatly  running  an  rlrclric 
wngun  built  by  the  Madclvic  Motor  Carriage  Co..  Ltd..  of 
Granton.  N.  B.,  the  resulu  oi  which  arc  said  to  have  been 
50  successful  tliat  the  service  is  shortly  to  he  extended.  The 
postoflice  authorities  in  London  arc  also  about  to  conduct 
some  trials  with  an  electric  wagon.  Thi.«  is  being  supplied 
by  the  Electrical  Underiakings,  Ltd..  of  Camdcii  Town.  N.  W.. 
of  which  Mr.  L«lncr  is  the  head.  The  vehicle  will  be  capable 
of  carrying  a  load  of  iVj  tons  and  is  to  be  ahle  to  run  a  dif;- 
tance  of  about  .V  miles  on  one  charge  of  the  accumulators, 

IHE  UCLACHLAN   KKROSfcrtTE   MOTOR. 

The  Horseless  Age  has  already  published  an  illustration 
and  brief  description  of  the  McLachtan  kerosene  mot^ir  car- 
rioge  (see  issue  of  July  26  lasi).  The  claim  lor  kero- 
sene as  compared  with  gasoline  is  uf  course  increased  safety. 
cheapness  and  an  absence  of  such  comphcalcd  i>art»  as  tbc 
carbureter,  etc.  T  am  unforunalely  not  able  lo  send  you  par- 
licuUrs  of  the  vaporizer  used.  It  is,  however,  a  small,  com- 
pact device  and  is  claimed  to  be  reliable  in  action.  Tlie  od  is 
gravity   fed  to  the  vaporizer,  tfie  admission  valve  being,  as 


THE    HORSELESS   AGE- 


Vol  6.  No.  H  ' 


uauni,  worked  autoinalicalty  b>  the  suction  stroke  of  the  pii- 
ton.  The  exhaust  valve  is  controlled  by  a  rocking  lever  and 
cam  device  cuntrulled  by  s[iur  wheels  ofT  the  motur  sliaft,  as 
shown  in  the  illaslration.  A  pressure  lamp  is  employed  to 
licat  up  the  vaporizer  at  starting,  the  explosions  afterward 
mainuininK  ^'c  vaporizer  at  a  sufficient  temperature,  although 
an  electrical  ignition  device  can  be  fitted  if  dcjircd.  The  cyl- 
inder is  water  jacketed,  white  ample  provision  is  made  for 
lubrication.  The  motor  is  made  in  several  si^es,  both  vertical 
and  horizontal,  and  both  single  or  double  cylinders,  ranging 
from  25^  h.p.  up  to  7  h.p.  The  illustration  shows  a  3  h.p. 
motor  with  a  4'in.  cylinder  and  6-in,  stroke.  Its  weight  is 
given  as  196  lbs.' and  the  consumption  at  1^  pints  per  hour 
al  a  normal  speed  of  500  revolutions  per  minute. 

THE  AU.AIO  HOTOR  CAR. 

Allaril  &  Co.,  Ltd.,  cycle  manutactuiers,  Earlsdun,  Cov- 
entry, who  (or  some  time  past  have  been  devoting  attention 
to  the  construction  of  motor  tricycles,  have  just  brought  out 
■  novel  Itiile  carriage,  a  lwo-9eate<)  vis-a-vts.  The  mofor 
is  A  modified  form  of  the  well-known  Dc  Dion  of  3}i  h.  p., 
air-cooled,  and  jirovidt-d  with  electric  ignition.  It  is  geared 
to  1I1C  reur  axle,  through  the  mcilium  of  a  Didtcr  two-spccd 
gear,  by  spur  wheels.  The  whc<:l»  arc  of  the  cycle  type,  of 
equal  size  and  fitted  with  pneumatic  tires.  A  carbureter  ol 
the  Longuemare  type  is  employed.  The  body  of  the  vehicle 
is  well  suspended,  licing  sa|>i)ortcd  on  compass  springs  at 
the  front  and  C  springs  at  the  rear.  Tlic  steering  U  by  rack 
and  pinion,  while  all  the  control  handles,  ignition,  carbureter, 


etc.,  are  lonited  within  easy  reach  of  the  driver,  who  of  course 
occupies  the  rear  seat.  The  little  carriage  weighs  only  500 
lbs.,  while  its  width  over  all  is  but  jft.  6  in.  The  Allard  Co. 
also  have  a  two-seated  sociable— that  is,  side  by  side — car* 
nagc  in  course  of  construction,  which  will  be  fitted  with  a 
motor  of  4  h.p. 


PROGRESS  IN  Paris: 


AiruMUBiLXS  AMD  CARtlAGft  IVIUIKRS. 

Since  the  binh  of  aniomobilism  the  carriage  bulidci^  of 
France  have  enjoyed  an  unequalcd  period  of  prosperity.  Be- 
fore the  appearance  ui  ilic  new  locomotion  Frcndi  coach 
builders,  with  few  exceptions,  eitrned  little  more  than  a  liv-J 
tug.  and  tlut  a&  repairers  rather  than  builders  of  carrtageA 
V*cr>'  few  constructed  as  many  as  a  hundred  new  coaches  a 
year.  In  spite  of  this  ioa.  the  good  fortune  in  store  for  tbtro 
in  the  ftutomobile  development  was  not  realized  by  the  ma- 
jority until  recently,  nor  have  they  made  the  best  use  uf  the 
(•pponunity  for  improvement  which  the  new  trade  oflers. 
Setting  aside  the  question  of  adjustment,  which  does  not  so 
much  concern  ihem  as  it  does  the  mechanic,  we  come  to  the 
mutter  of  strength  of  materials.  In  lite  old  horfcc  locomotton^J 
now  soon  doomed,  people  were  content  with  what  they  couk 
get  in  the  way  of  comfort  in  riding;  but  in  horseless  locomo- 
tion the  public  has  »^uddenly  become  more  critical,  and  other 


The  Three-Wheeler  Again. 

Peoria,  III.,  Oct.   10. 
Kditor  Horseless  Age: 

V<tur  rdit.irul  on  ihrce-whcelers  was  read  with  pleasure, 
an<l  since  the  public  seems  to  have  some  interest  in  tlie  mat- 
ter a  few  further  remarks  may  be  advisable.  There  arc  some 
things  to  be  said  in  favor  of  the  three-wheeler,  and  a  long 
use  of  both  has  convinced  us  that  for  city  purpose  the  thrcc- 
wheclef  is  superior. 

Your  argimient  that  the  fifth  wheel  would  be  supcrfittoas 
semis  tal1aciou«.  for  it  is  a  welt  known  fact  that  the  more 
points  Df  bearing  the  steadier  the  vehicle,  and  there  arc  a  num- 
ber of  rc3*ons  why  lite  wheels  would  I>c  better  than  four.  If 
the  experience  <if  ear  builders  amounts  to  anything  there  is 
no  i|ue>tioning  the  >aluc  of  an  increased  number  of  wheels. 
Tlie  ohjection*  to  a  large  nomber  nf  wheels  for  vehicle  use  are 
greater  ilian  their  advantages,  however,  so  that  five  or  six 
wheel]!  arc  not  to  be  thought  ol  on  nmi-t  classes  of  vehicles, 
md  the  qur^tinn  finally  bfcnmci.  What  is  the  cumber  of 
wheels  I'ltr  a  light  passenger  vrhicle  which  posvcvsrs  the  most 
advaiiijucy  and  the  least  dtsadvanLaKe»7 

The  c'jmmon  answer  ts  four,  and  the  reason  given  is  thai  the 
cs-olution  of  the  horse  vehicles  has  shown  fot»r  to  be  best 
niitcd  for  horse  use.  Admitting  this  tu  be  itik,  tt  proves 
nothing,  for  what  is  best  for  horse  use  is  not  neccMariJy  best 
for  motor  vehicle  ate. 

If  we  had  a  to-ft  pole  and  a  l.aoo-Ib.  body  to  hold  it  steady 
we  would  use  the  front  axle  with  king  bolt  lot  iteeering  pnr- 
pDsei.  )utt  at  the  horse  does;  but  this  mcthcKl  of  steering  is 
out  coRsidered  gocKJ  tor  motor  vducle  purposes. 


A  makeshift  method  of  getting  around  the  problem  is  to' 
use  two  steering  heads  or  king  bolts — one  by  each  wheel. 
This  reduces  the  power  required  to  properly  handle  the  steer- 
ing whceU  and  is  admitted  better  ttian  the  straight  axle  and 
king  bolt  used  by  the  horse.  This  method  ol  .•itcering  has 
been  used  on  iricylecs,  which  more  closely  resemble  a  motor 
vehicle  than  docs  r  borsc  vehicle,  and  has  nevcf  been  long  in 
lavor. 

The  most  popular  tricycle  or  inanuinotive  machine,  oui- 
»ide  the  bicycle,  was  that  having  the  single  steering,  like  the 
bicycle,  atfd  thai  same  truth  holds  good  in  motor  vehicle* 
to-day. 

The  motor  vehicle  of  which  ihc  greatest  number  are  being 
sold  and  uhcd  is  a  tricycle  with  bicycle  stecnng.  These  faci» 
clearly'  prove  that  a  single  wheel  controlled  as  directly  as 
possible  by  the  operator  is  the  best  and  most  popular  steer- 
ing device  tr>-day.  and  in  view  of  this  fact  it  is  but  sound 
judgment  tu  make  me  \>l  a  similar  steering  on  such  vehicles 
as  wilt  iiermit  it. 

In  a  vehicle  having  a  carriage  body  there  are  certain  objc 
tions  to  the  handle  bar  steering,  while  tlie  front  fork  anppoi^ 
to  the  forward  wheel  gives  an  increased  leverage  not  con- 
ducive to  durability  of  the  frame,  On  these  accounts  differ- 
ent mechanical  means  of  accomplishing  the  steering  are  ukcd, 
but  Ihc  simphcity,  light  weight,  easy  management  and  wide 
range  of  the  single  wheel  arc  secured.  If  these  advanUges 
were  all  theorcticAl,  the  matter  would  be  different,  but  if  any 
unprejudiced  observer  wilt  handle  both  vehicles  long  enough 
to  get  thoroughly  acquainted  with  same,  be  will  prefer  the 
threc-whectcr  ior  must  pleasure  dnvinc. 

CHARLES  E.  DURYEA. 


R    NV   1   r>^.    IS   issf. 


THE    HORSELESS    AGE. 


11 


lactors  have  entered  to  cumpllcate  thf  probtcm— the  vibration 
of  Ihc  motors  and  the  close  connection  between  the  body 
and  ibe  (rame.  rendering  ilic  former  keenly  sensitive  to  all 
the  julltnifs  of  the  road.  Thi^  question  of  strength  of  mu- 
leiiaU  takes  on  new  tmjMrtance,  thereiore.  in  the  new  loco- 
mobon.  and  renders  imperative  the  closest  study  to  deter- 
mine what  material  is  bv^t  suited  tu  each  particular  case. 

The  shapes  to  be  given  the  difFervnt  materials  are  aUo  of 
the  6r^l  importance,  as  elegance  must  be  studied  as  welt  as 
scrength.  Routine  or  tradition  seems  to  stand  in  the  way  oi 
improvement.  The  automobile  industr>-  is  now  about  six 
years  old.  yet  in  all  these  years  of  successful  exploitation  wh.it 
improvements  have  been  made  by  the  carriage  builders,  with 
the  exception  of  the  use  of  nhiminum  panels  in  the  bodies? 
Compare  this  with  the  progrei^s  made  in  the  mechanical  con- 
struction of  automobiles,  and  then  let  us  ask  ourselves  whether 
(here  is  no  chance  for  similar  improvement  in  the  shapes  .ind 
general  carriage  construction. 

If  we  now  come  to  the  price  of  an  automobile  body,  is  it 
not  <iirange  to  find  tb.it  an  ordinary  body — i,  e.,  a  rntiije  or 


a  \ictoria— rofiis  an  inuc^i^^iow^arTiager  txlcs.  wheelA 
and  all?  Ak  to  maintenance,  it  is  even  more  expensive.  In 
an  antoinubile  of  6  in  S  h.p.  the  carriage  builder's  work 
alune  represents  at  least  one-third  of  the  total  cost.  The  rea- 
sons for  this  arc  deep-laid  and  4liffic\ilt  to  overcome. 

The  methods  employed  in  carriage  building  are  as  old  as 
the  world,  and  for  centuries  hnvc  fallen  into  a  rut  The  man- 
uf:icturc  of  duplicate  parts  is  practically  unknown  in  this  in- 
dustry, and  if  several  pieces, of  the  same  shape  are  made  at 
the  same  time  it  is  absolutely  certain  that  ihey  will  nut  be 
idcnticid.  In  short,  the  carriage  builder  ha^  remained  an 
".irti^te,"  looking  always  for  graceful  lines  and  artistic  effects. 
While  I  am  nut  unmindful  of  the  value  of  the  xsihetic  in  car- 
riage Iniilihng.  I  should  like  also  to  sec  some  signs  of  me- 
chanical development,  which  is  becuming  more  and  mare  es- 
sential every  day  in  the  automobile  industry.  A  few  of  ihc 
younger  builders  axe  striking  out  a  new  path,  and  it  is  to  be 
hoped  their  example  will  be  more  generally  followed,  so  that 
we  may  soon  reach  the  solution  of  automobile  carriage  build- 
ing, which  at  present  remaini  to  he  found. 
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The  Hoyt  Steam  Engine. 


A  novel  little  stcaiii  cnKinc  hak  recently  been  btiilt  by  Gsbrict 
P.  B.  Hoyt,  202  I.<w»s  St.,  New  York,  lite  firit  eagine  built 
is  necourity  komrwhai  crude'  and  hravy,  bat  it  can  be  Mcn 
in  operation  at  any  time,  ntiiriinft  with  very  little  noise  •nd 
nbration. 

Irs  dimensions  are  \2  x  ii  x  lo  in.  The  chief  novelty  ts 
the  manner  in  winch  the  pistons  arc  balanced.  The  piston 
head  is  relatively  large,  hcnct-  a  short  stroke  and  high  speed 
cull  be  used.  Double  cranks  move  in  opposite  directions  so 
thai  the  pressure  is  always  equidistant  from  the  center  ol  the 
piMon.  There  are  no  piston  rods,  stuffing  boxes  or  cross 
bend*,  power  being  taken  direct  from  the  piston. 


When  the  tnotivc  agent  alternately  admitted  to  the  ends 
oi  the  cylinder  reciprocates  the  piston  B  therein  then  m  con- 
tinuous  rotary  motion  is  given  to  the  two  sliafts  H  F'  by  the 
action  of  the  slotted  piMon  on  the  crauk  arms  £  £'.  engaging 
with  their  wrist  pins  the  slot  B'  in  the  piston.  As  the  two 
shafts  !•  1"  arc  geared  tugcUicr,  it  is  evident  that  a  oniionn 
rotary  iiiution  i*  given  to  the  two  &hatt^  without  shock  or  jar, 
cs|)ecially  when  the  pisiun  starts  on  the  return  stroke,  as  the 
tw'j  shahs  rotulc  in  opposite  directions,  due  to  the  gearing 
connecting  the  outer  endii  ol  Utc  shafts  with  each  oUicr. 
The  piston  is  said  to  be  always  perfectly  balanced,  as  the 
wrist  pins,  revolved  opjmsitely  by  the  gear,  are  at  alt  positions 
of  the  stroke  at  equal  distances  from  the  center  of  the  piston 
un  opposite  sides  of  the  center  Ime. 

As  ttlustratcd  in  Fig.  i,  a  cylinder  of  t  large  diamder  and 
having  a  piston  of  a  short  stroke  is  employed;  hut  in  order 
to  obtain  a  longer  stoke  with  a  piston  oi  less  diameter  it  is 
necessary  to  jirovidc  the  cylinder  A'  (sec  Fig.  j)  wiUi  an  eo- 
Urgement,  A*,  at  ur  near  the  middle  for  receiving  the  en- 
larged sl<ittcd  middle  p«.iriioii  B'  ol  the  pi&ion  B*.  The  Op<n- 
linn  is  the  same  as  above  described  with  reference  to  Figs,  i 
and  J — that  is.  the  slot  R*  in  the  piston  engages  the  wrist  piDs 
I)  I)'  of  the  crank  arms  E  £',  secured  on  the  shafts  F  F'. 

A^  bhown  in  Fig,  2.  the  valves  C  for  admitting  and  exhaust- 
iitf;  the  motive  aRcni  arc  actuated  from  one  of  the  shafts  by 
Itnividing  the  same  with  a  suitable  cam,  I,  actuating  a  link. 


V 


>J 


ai.    -^- 
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At  6a  Ibi.  preiksure  and  400  reroltitiont  the  engine  is  said  to 
develop  6  hp.;  at  too  revottttions.  8  h  p 

Oil  i»  )>l»i'rd  m  thr  hollow  pitton,  .ind  there  is  no  packing 
except  in  the  piston. 

The  drlaiU  uf  the  engine  nre  given  in  the  drawings. 

Fig.  1  is  a  aectional  side  clrvalion  of  the  improvement  on 
(he  line  1  t  in  Fig.  2.  Fig.  a  is  a  sectional  plan  view  uf  the 
same  on  the  line  a  a  in  Fig.  i.  and  Fig.  3  i«  a  sectional  side 
rlentinn  of  a  modified  f<imi. 

In  (he  pf«t<»n  R.  ax  nr  near  the  middle  thereof,  is  aJtanged 
•  r  'rig   rlonnated   slot  B',   in   which  travel 

wn  ■        ■  -ink  arm*  F,  E'.  respectively  secured  on 

«haft«  K  F'.  respectively  )(mrnaled  m  dutiable  brahngs  in  the 
Cytmdcr  A<  as  will  be  readily  understood  by  refereiKe  to  Fig- 
2,  the  shaits  paumg  through  vertically  disposed  elongated 
st'.T  '      walls  of  the  cyhndrr  to  allow  free  rrctprocating 

m"  ir  piston  in  the  cylinder.     The  outer  end*  of  the 

ilmiii  r  I'  are  connnieil  with  r,ich  other  by  suitable  gear 
wheels  G  G'.  and  each  of  the  shafts  is  provided  with  a  fly 
wbccl.  H. 
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i'  (see  Fig.  i),  connected  with  the  valve  plugs  oi  the  valves 
C.  It  is  evident,  huuever,  that  Qthcr  suitable  means  may  be 
employed  for  actuating  the  valves,  as  the  latter,  inktead  of 
being  osctllattng  valves,  may  be  in  the  furm  of  the  usual  slide 
valves,  il  desired. 

As  the  ihiiis  K  F'  rotate  in  opposite  directions,  the  power 
can  be  iranumittcd  from  eitlier  shaft,  according  lo  the  direc- 
tion in  which  the  machinery  to  be  driven  is  to  be  run.  By 
the  arrangement  described  a  uniiorni  rotary  motion  is  given 
to  the  two  shafts,  jar  and  »hock  is  avoided,  and  the  engine 
can  be  run  at  a  very  high  rate  of  speed. 

Tu  use  steam  expansively  the  two  end  cylinders  could-  be 
made  of  4-iu.  bore  and  the  center  one  of  6-in.  b(irc.  and  live 
steam  admitted  to  the  outer  cylinders  and  exhausted  into  tlie 
center  without  cJiange. 

COMMUNICATIONS. 


Air  a  Cushion  Under  Ali  Circum- 
stances. 


Oyde,  O..  Oct.  a 
Editor  Horseless  Age: 

I  have  watched  with  interest  the  articles  in  your  paper  on 
air  cushions  and  am  surprised  that  Mr.  Graham  and  Mr. 
Moltc  should  think  that  air  will  not  make  a  good  spring. 
What  is  a  springF  A  spring  is  a  substance  tliat  will  regain  its 
original  form  by  its  own  elasticity  when  its  form  has  been 
changed  b}*  some  force. 

All  gases  (air  included)  arc  under  tension — that  is,  they  arc 
trying  to  expand  and  take  up  more  room,  and  the  volume  ts 
only  maintained  by  some  force. 

li  a  spring  be  made  of  any  other  substance  than  a  gas  it 
can  be  overloaded — i.  c.,  stretched  beyond  its  clastic  limit — 
in  which  case  it  will  not  regain  its  original  form.  Tlie  dii7er- 
CDCC  between  tile  original  form  and  the  furm  After  its  release 
is  called  ^  &ei.  When  air  is  used  as  a  spring  it  cannot  be  over- 
loaded, but  will  always  regain  its  original  volume  when  the 
force  is  rcmpvcd.  One  peculiar  propcny  thai  gases  have  is 
that  no  matter  what  tlic  size  of  a  receptacle  i.s  that  a  guanttly 
o(  gas  is  placed  in,  the  gas  will  always  fill  it.  The  pneumatic 
cushion  is  not  an  unyielding  rcce]>taclc,  as  Mr.  Bollc  says. 
It  is  true  tliat  it  is  so  constructed  that  the  volume  cannot  be 
increased,  but  it  can  be  decreased,  and  will  return  to  its  orig- 
inal volume  when  the  force  is  removed.  Decreasing  the  vol- 
ame  of  the  cushion  increases  the  pressure  of  ilie  air  and  the 
tension  of  the  spring. 

There  is  a  well-known  law  in  pneumatics  (Mariottc's  law) 
lo  the  efTcci  that,  the  temperature  remaining  the  same,  the 
volume  of  a  given  quantity  of  gas  varies  inversely  as  the 
pressure;  or.  in  other  words,  the  original  volume  multiplied 
by  the  original  pressure  equals  the  final  volume  ntuiliphed 
by  tltc  final  pressure.  The  product  of  the  pressure  and  vol- 
uizie  is  always  the  same. 

All  carriage  springs  are  so  designed  that   the  tension  in- 
^crcasts  as  the  load  increases,  which  is  as  it  should  be,  the  re- 
listance  of  the  spring  increasing  as  the  distance  the  weight 
moves  increases  or  as  the  weight  itielf  increases. 

Jf  we  use  a  yielding  receptacle,  as  Mr.  Boltc  suggests,  the 
pressure  aher  crinipression  will  be  nearly  the  same  as  before 
comprcsition.  Thus  the  tension  of  die  spring  does  not  increase 
with  the  weight,  unless  we  take  into  account  the  icsiatUKe 
which  the  receptacle  offers  to  a  change  of  form,  and  then  we 
are  using  the  receptacle  as  a  spring,  in  which  case  there  is 


danger  of  overloading  the  spring  (material  of  receptacle), 
causing  it  to  lake  a  permanent  set,  or  to  be  ruptured.  The 
volume  of  the  air  is  then  increased  and  the  pressure  or  ten- 
sion decreased. 

It  wilt  take  the  same  amount  of  work  to  stop  a  moving 
body  Of  tlic  weight  and  velocity  are  the  same),  whether  it  be 
Slopped  by  a  solid  body  or  by  a  cu5hion;'the  only  difference  is 
that  the  spring  distributes  the  work  through  a  longer  inter- 
val of  time,  which  reduL-ts  the  shock  The  longer  the  time 
it  takes  the  weight  to  stop,  or,  which  is  the  same,  the  greater 
the  distance  the  weight  travels  in  coming  to  a  stop,  the  Jess 
will  be  the  shock. 

Possibly  one  trouble  lies  in  trying  to  use  cu&hiuns  that  are 
too  smalL  It  would  be  better  to  use  cushions  of  larger  vol- 
ume or  more  cushions,  one  above  another,  and  less  pressure. 

I  do  not  say  that  pneumatic  cushions  are  better  than  steel 
springs,  but  do  say  that  air  is  a  cushion  under  all  circum- 
stances, as  it  resists  any  force  that  is  appFied  to  it,  and  will 
regain  its  original  volume  when  the  force  is  removed. 

It  is  certainly  much  belter  than  solid  rubber. 
Yours  truly, 

GEO.  HOLLOW  AY,  M.  E. 


Another  Foe  to  Boiler  Tubes, 


241  Stuyvcsant  Ave.,  Brooklyn,  N.  Y.,  Oct.  14. 
Editor  Horseless  Age: 

In  his  able  and  interesting  article  on  the  condensation  of 
exhaust  steam  in  your  issue  of  Ocr.  it,  Mr.  Maxim  fails  to 
make  mention  of  a  most  imponant  item  which  must  alwaj's 
be  considered  in  cooncction  with  the  reuse  of  condensed 
steam. 

He  hgtu-es  to  a  nicely  the  probable  back  pressure  in  his 
condenser,  and  the  perccniage  of  loss  occasioned  by  this 
back  pressure,  and  argues  that  the  advantage  to  be  derived 
from  using  pure  water  in  the  builrr.  thu.s  preventing  forma- 
tion of  boiler  scale,  will  mure  than  compensate  for  this  loss. 

Undoubtedly  the  loss  in  efficiency  due  to  a  slight  back  prcs- 
iiir*!  would  be  no  greater  than  the  loss  due  to  scaly  boiler 
tubes,  and  il  15  certainly  true  that  the  use  of  absolutely  pare 
water  in  the  boiler  will  prevent  incrustation  of  the  lubes. 

Mr.  Maxim,  however,  omits  all  reference  to  other  than  the 
original  natural  impitrities  of  water  and  assumes  the  con- 
densed exhaust  steam  lo  be  pure:  but  the  boiler,  if  fed  directly 
with  the  products  oi  the  condenser,  would  not  be  receiving 
pure  water. 

The  condensed  article,  chemically  considered,  would  be 
pare  water  at  first,  hut  after  a  scries  "of  trijis  through  the 
boiler  and  entfinc  cylinder!*  would  become  saturated  with  a 
substance  which  engineers,  firemen,  boiler  manufacturers. 
boiler  cleaners  and  all  persons  experienced  in  handling  steam 
will  tell  ycm  is  a  wnr^e  foe.  and  forms  a  more  dangerous 
scale,  than  the  natural  impurities  of  water. 

I  refer  to  the  Utbricaling  oil  used  in  the  cylinders. 

Engine  cylinders  are  not  generally  run  without  lubrication, 
and  oil  is  the  substance  innstly  used.  This  oil  is  taken  up 
sooner  or  later  by  the  steam  in  its  travel  and  carried  on 
through  the  condenser  into  the  boiler.  There  il  acts  in  a 
more  harmful  nmnncr  than  the  lime,  magnesia  and  other 
scale-forming  ingredients  of  natural  water;  it  varnishes  the 
tulws  ill  a  decidedly  effective  way.  then  bakes  on,  and  an 
extremely  thin  coaling  of  this  oily  scale  will  induce  burning 
of  the  lubes,  and  in  boilers  with  thicker  tubes  than  arc  used 
in  automobile  boilers. 
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To  prevent  oil  from  being  carried  to  the  boiler  all  con- 
densing steam  plants  of  iny  siie  use  appliances  known  as  feed 
water  filters  and  separalora,  but  even  with  the  mu&t  approved 
apparatus  of  this  kind  constant  atteniiun  Is  required  to  pre- 
vent tite  water  becoming  fotil,  and  it  is  frequently  blown  out 
and  renewed. 

Numerous  patent  lubricating  substances  are  on  the  mar- 
ket fur  which  great  claims  are  made — they  wilt  not  produce 
scale  in  the  boiler,  etc;  but  where  some  of  them  do  prevent 
this  fault,  it  is  generally  found,  if  proper  lubrication  is  fit- 
cured,  that  the  cylinders  eat  these  productions  by  the  barrel- 
fnl  Rnd,  like  Oliver  Twist,  call  for  more. 

Other  dodges,  such  as  non-scaling  boiler  compounds  in- 
troduced Into  the  Iced  water,  or  the  occa5iunal  injection  of  a 
quantity  of  ordinary  kerosene  to  "cut"  and  reduce  the  density 
of  the  city  drpusit.  have  been  tried  with  more  or  Irfis  success; 
and  1o  obtain  perfect  freedom  from  boiler  incrustation  with 
consequent  liability  oi  tube  burning,  it  is  imperative  that 
tome  method  of  keeping  the  feed  water  free  from  grease  be 
ttted. 

Thj«.  of  couife,  burdens  the  "ctuflTcttr"  with  another  source 
ti(  complication  and  care,  and  in  the  writer's  opinion  it  would 
be  wise  for  builders,  or  prospective  builders,  i>I  steam  car- 
nages (carriages,  not  Mages  and  trucks)  to  seriously  consider 
before  applying  a  condenser  tn  their  system  whether  the  game 
ii  wortit  the  candle,  and  If  tlie  condenser  space  and  weight 
could  not  be  more  advantageously  devoted  to  an  increase  in 
slxc  of  water  and  fuel  tank  9.  then  continue  exiiausting  into 
the  atmosphere,  and  construct  the  boiler  sn  that  a  rapid  cir- 
culation is  maintained  and  with  tubes  that  may  be  easily  re- 
moved and  cheaply  replaced.     Yours  very  truly, 

PERRY  B.  RAWSON. 


An  Interesting  Reply  From  Hr.  Bram- 
well. 

Hyde  Park,  Mass.,  Oct.  la 

Editor  Horieleu  Age: 

You  have  slightly  inEsunderslood  my  former  communica- 
tion. I  am  not  an  advocate  of  any  type,  whether  three  wheels 
ur  more,  only  yo  tar  a«  I  believe  there  it  a  field  for  three- 
wheelers  at  well  as  for  four,  and  I  object  tu  a  condemnation 
nf  .iny  type  in  ihc  pfrsetii  state  of  the  art  as  being  unwise. 

As  to  types.  I  did  not  intend  to  convey  the  impression  that 
I  advorattrd  «ierl  thod  wheels  implead  of  pneumatics.  My  in- 
tention wai  to  prove  that  skidding  was  nut  inherent  m  three 
wheels,  antl  recommended  a*  an  experiment  the  removal  of 
the  pneumatics,  ^ubstiiuting  therefor  steel  tires,  which  will 
ntit  skid,  however  many  wheels  the  vehicle  has.  proving,  I 
think,  that  on  a  greasy  road  skidding  is  caused  by  the  rubber 
tires,  and  that  it  is  not  a  ipirMiim  of  number  of  wheels.  The 
only  jKissibtc  advantage  a  fourwhceter  could  have  in  this  rr- 
spect  is  thai  the  extra  wheel  might  be  oultide  the  slipper)- 
«l»ft|  and  help  bj'  il>  friction  on  the  road  to  prevent  to  tome 
extent  the  other  whrr!  from  tlipping.  But  huw  far  fetched 
all  this  is  in  an  effort  lo  reflect  on  the  three -wheeler. 

There  are  two  ways  of  building  three-wheelers— with  the 
^gle  wheel  the  driver,  or,  on  the  other  hand,  as  steerer. 
Each  has  its  advocates,  but  no  one  is  competent  to  settle 


which  is  best  at  present.  All  questions  of  this  kind  have  to 
be  arbitrated  and  settled  finally  on  llic  road,  by  conlinoed 
use  in  different  weathers  and  conditions.  Prior  experience 
with  other  vehicles  is  useless  almost.  Theory  will  not  avail, 
nur  wilt  experiments  carried  on  in  the  «hop  or  factory. 

.\  til rcc- wheeler  having  the  single  wheel  as  driver  is  the 
cheapest  form  to  build,  and  can  therefore  be  made  to  come 
within  the  means  01  people  of  limited  means.  This  I  con- 
sider is  a  great  field  for  it 

If  the  single  wheel  is  made  the  stecrer  it  will  cast  more,  as 
it  invoK-vs  a  differential  motion  on  the  rear  axle  which  is  not 
a  desirable  feature,  irrespective  of  its  added  cost. 

A  four-whccler,  if  built  right,  has  its  frame  swiveled  in 
center  of  front  axle,  I  (ait  to  mtc  any  great  difference  whether 
you  employ  a  wheel  or  a  swivel  at  that  point.  »o  far  as  sta- 
bility is  concerned.  In  either  case  your  carriage  is  supported 
at  three  points,  two  being  the  back  wheels,  the  other  ibe 
swivel  nr  wheel,  as  you  liave  three  or  four  wheels. 

I  Conclude  ihercfoie  that  ipn  the  ground  of  stability  there  is 
very  little  difference  between  a  four-wheeler  swiveled  to  front 
axle  and  a  three-wheeler;  certainly  far  from  enough  to  con- 
demn the  ihicc-wheeler;  but  lite  difference  in  cost  is  probably 
iruni  $75  10  $100,  and  unlesii  we  are  gutug  to  reduce  the  cost 
of  motor  vehicles  1  am  fiatisficd  their  introduction  is  going  to 
be  harder  than  imagined,  despite  all  the  talk  and  company 
promotion. 

Allow  inc  tu  criticise  your  tnlroduction  mto  tltis  discussion 
of  the  cow  with  the  single  tail.  Perhaps  you  sec  an  analogy 
here,  but  I  don't.  However,  you  teem  to  think  that  because  a 
cow  has  from  rcmuic  antiquity  posses^sed  but  one  tail,  Utat  fact 
proves  It  is  (he  best  arrangement,  and  you  do  ni>t  hesitate 
tu  declare  that  more  than  one  tad  would  be  superfltions. 
From  an  inventor's  standpoint  I  think  two  tails  would  be  an 
adwnttngc.  If  two  biticbotiles  itmultaneuusly  attack  the  cow, 
one  on  tlie  right  and  the  other  on  the  lift  side,  it  would  puz- 
x\e  a  cow  with  one  tail  how  to  proceed— which  10  attack  firw. 
and  whichever  one  it  decided  on,  the  other  would  be  getting 
in  its  work.  If,  however,  you  strike  a  center  line  longittidi- 
nally  through  the  cow  ajid  fix  a  taU  equidistant  from  this 
line,  one  at  ihc  right  and  the  other  at  the  leli  of  il,  the  two 
tiiiU  ha\ing  in  the  aggregate  only  the  same  work  to  perfonn 
that  the  single  tail  has,  and  ni^  always  that,  they  could  t>c 
nude  tighter,  thus  reducing  the  load  tu  be  carried;  also  the 
friction  and  loss  of  power,  without  interfering  with  the  sta- 
bility of  the  cow. 

The  operation  of  the  duplex  tail  or  tails  in  the  cue  pre- 
viously cited  would  cause  no  hesitation  on  the  part  of  Ihc 
cow.  but  she  would  in'suntancously  attack  with  each  tail  its 
rcipcctivc  blucliottle.  thns  saving  menial  worry  and  nervous 
Iriuion,  as  well  ns  time  .-iml  50  per  cent,  (estimated)  of  the 
power,  as  neither  tail  would  have  to  be  swung  from  one  side 
to  the  other  side.  It  is  clear  also  that  on  a  hot  day  the  cow. 
instead  of  focding  away  lime  and  energy  trying  to  spray  the 
water  of  some  pond  or  brook  over  her  back  with  one  tall, 
could  without  difficuliy.  if  s)ie  had  a  plurality  ol  tads,  distrih- 
nie  a  larger  quantiiy  of  water  more  evenly  in  a  shorter  space 
of  time,  ihu«  grciily  increasmg  the  tail-end  efficiency-  of  the 
cow  without  udding  any  complication  worth  speaking  o(. 
The  action,  mnrrovcr.  being  more  rtjually  balanced  (than  with 
one  heavy  tail  when  swung  from  side  lu  side),  wocid  pUinly 
reduce  vibration,  side-slip  and  skidding,  thus  obvuting  all 
danger  of  nn  ovenum.  recalling,  as  clearly  wrn.  in  not  only 
economizing  the  energy,  but  giving  the  cow  much  more  ihne 
for  that  calm  rellectisc  mood  >o  desirable  among  cows. 
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On  the  olhcr  liand,  bowever,  if  th«  bluebottle  wu  con- 
sulted in  this  piatter.  it  would  no  doubt  decide  that  a  cow 
minus  any  tail  ivouM  be  ihc  righi  direction  to  work  in. 

To  concJude,  as  before  utd    in  iny  preWous  letter,  custom 
proves  nothing  to  the  designer  of  horseless  vehicles. 
Yours  truly. 

W.  C.  BIL\MWELL. 


Boiler  Experts  to  the  Front. 

Editor  Horseless  Age: 

The  opinion  that  sttam  is  the  power  bc$t  adapted  to  motor 
vehicles  seemg  to  be  ga.ining  ground  all  along  the  line,  or  at 
least  among  those  who  in  the  light  ot  practical  and  actual  ex- 
perience gained  in  the  new  industry  up  to  date  are  carefully 
considering  ihe  pros  and  cona  ot  the  three  popular  sources  o( 
molivc  power,  namely,  elecirici'ty,  gasoline  and  steam. 

Prof.  Elihu  Thomson,  according  to  The  Horseless  Age 
iisuc  Oct.  4,  1899,  Vol.  5,  Nil.  1.  said  that  shell  boilers  are 
dangerous,  and  those  made  of  a  coil  of  pipe  would  not  ex- 
plode. Now,  would  you  not  kindly  for  the  benefit  of  the 
motor  vehicle  industry  publi:«h  sketches,  and  specifications 
of  a  type  of  saiety  boiler  suitable  for  motor  vehicles?  If  from 
your  own  rt'sources  you  should  find  it  difficult  to  do  so,  a 
rciiuest  from  you  in  yiiur  t'^lrrmci!  journal  for  designs, 
sketches  and  specifications  for  a  satrty  boiler  would  no  doubt 
secure  ihem  (of  the  acknowlcdRrd  leading  journal  in  motor- 
doni,  which  undoubtedly  The  Horseless  Age  is. 

AMICUS. 

QUESTIONS  AND  ANSWERS. 

I  il»c  rcqucii  of  Biony  or  oar  r«dden  wo  luive  (Ucided  to  open  a  deautSAU  ol 
I  awl  Muw«fa.  We  hiII  oxlr^vt^r  cuaniwef  any  dw^BquMaga  in  prM- 
[  pertaining  to  tnutor  veliicle*. 

Will  This  Balance? 

Baltimore.  Md..  Oct  g. 
Editor  Horseless  Age: 

I  have  read  with  interest  Mr.  Towle's  letter  on  balanced 
gas  motors,  and  thoroughly  agree  with  him.    I  have  built  at 


least  a  dozen  different  types  of  gasoline  engines  for  marine 
and  vehicle  uses,  and  in  order  to  further  the  discussion  on  this 
very  important  subject  I  send  you  a  drawing  of  my  latest 
experiment,  showing  the  cylinders,  base  and  gear  wheels. 

The  first  one  I  put  in  the  sand  will  have  two  horizontal 
cylinders,  one  above  the  olhcr.  3}'4  x  3K.  with  3-in.  cranks 
working  over  and  under.  There  will  be  tlirce  shafts,  one 
for  each  cylinder  and  one  for  the  fly  wheel,  each  shaft  being 
geared  to  the  others  and  then  to  the  fly  wheel  shaft  The 
gear  from  the  crank  shafts  to  the  fly  wheel  shaft  will  be  i  to  3. 
I  expect  to  get  1,000  turns  of  the  fly  wheel  from  300  turn$  of 
the  crank  shafts,  giving  the  maximum  of  power  from  the  fly 
wheel  and  the  minimum  of  power  from  the  cylinders,  with 
conttcqucntly  little  vibration,  ns  it  seems  to  me.  Am  I  right? 
I  ant  perfectly  willing  to  be  "nailed"  if  I  am  wrong. 
Yours  sincerely, 

W.  A.  SCHAUM. 


Primary  Battery  to   Recharge   Storag^e 
Battery. 

MorristoMm,  N.  J.,  Ocl.  la 
Editor  Horseless  Age: 

Would  you  advise  having  a  primary  battery  to  recharge  my 
storage  battery,  and  if  so,  what  battery  would  be  best? 

E.  L. 

Answer:  Storage  cells  are  the'bcst  for  igniting  the  gas  in 
vehicle  motors,  as  they  give  a  uniform  discharge  during  their 
full  capacity.  We  recommend  using  two  sets  of  storage  cells, 
keeping  one  in  use  and  one  charging,  an<I  changing  every  lime 
the  wagon  is  used  for  a  day's  run.  The  gravity,  crow-foot,  »n 
modification  of  same  arc  the  best  for  rhnrKtng  the  storage 
cells  as  long  as  Ihcy  are  kept  in  constant  use.  Not  less  than 
three  primary  celts  for  each  storage  cell  should  be  used,  and 
four  arc  l>cltcr.  They  should  be  connected  in  series,  and  the 
xinc  pole  c<mnecled  to  the  negative,  and  the  copper  pole  to  the 
positive  of  the  storage  cells. 

THEODORE  D.  BUNCE. 
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Loose  Nuts. 


By  R.  I.  Clrgg. 


A  molor  vehicle.  a«  indrcU  every  other  machine  exposed 
to  excepiionfti  ihocki  and  sitrain<i,  may  be  compared  to  a  chain 
in  which  the  inAximum  strength  i*  determined  by  ihe  con- 
dition o!  the  weakest  link.  Among  the  more  im|K)rtaiit  uf  the^r 
links  must  he  included  the  bohs  and  nuti.  employed  i"  i-oni»«; 
two  or  more  porliora  or  pieces  of  material :  This  method,  i.  "... 
\toii%  and  mils,  of  which  there  are  nunwroujt  (urm»>,  is  the  one 
qctAfally  employed :  however,  the  rivet  1*1  also  useful  and  'he 
methcKl  adopted  must  depend  upon  the  circumstances  of  Oie 
CIM,  as  the  nature  of  the  materials  10  be  connected,  etc. 
Both  method*  named  are  employed  to  make  permanenl  ron- 
pcctions;  that  hy  bolts  and  nuts  is  also  used  to  form  temporary 
connections. 

However,  it  is  possible  to  do  so,  aa  in  the  union  of  bui't  up 
(ranies,  supportnig  brackets,  etc.,  the  advantages  of  making 
pemunenl  connections  by  rivetmg  arc  worthy  of  considera- 
tion. It  is  true  that  the  bolt  and  nut  permits  of  easy  adjust- 
ment, but  this  advantage  is  oflencr  abused  than  properly 
utilized,  as  may  be  shown  in  the  tendency  of  high  speed  Mcam 
engine  prnclice. 

Considering  the  nut  and  bolt  as  essential  porlifms  of  an  auttv 
mobtle.  how  shall  we  maintain  the  relative  position  of  the  one 
to  the  oilier?  The  Mtddeii  strains  and  the  canwant  vibrations 
UPd  to  loosen  the  iiui>  and  thereby  destroy  the  efficiency  of  the 
Er*3ngeitimt.  To  obviate  this,  several  arrangements  hav-  been 
nude  for  locking  the  nui-^;  one  of  the  commonest  forms  is 
ihuwn  in  Fig.  1.  t*ne  of  the  nwts  is  termed  the  lock  or  check 
nut;  Ubually  it  is  half  tl>e  thickness  of  the  ordinary  nu*.  The 
nuts  are  wedged  tightly  against  each  other  on  the  screw,  and 
ihu-i.  it  will  («•  n»'tc<l.  the  hiad  tran^niitted  by  the  Ixill  *s  born 
by  the  outrr  nut.  The  thick  nut  (.hoiild.  therefore,  be  on  the 
outside  a*  i.!mwn  in  Fig.  i.  In  actual  practice  ihc  thin,  nut  11 
often  on  the  otil-'ide  for  the  reason  that  ordinary  wrcn-thcs  are 
generally  loo  thick  to  act  nn  the  thin  nm  when  placed  under 
the  other.  Sometimes  a  compromise  is  effected  by  having  each 
nut  of  a  thickness  equal  to  three-fourth*  of  ihc  thickness  of  an 
ordinary  nut,  Tlic  height  of  an  ordinary  nut  is  Uiiuvlly  equal 
to  the  diameter  id  tlie  Ihdi  The  thin  check  nut  in  big.  1  u 
one-half  that  dimension.  Some  engmcers  have  aJvued  a 
different  ratio.  a«,  for  rx.implr.  *inc  »i  the  nuts  havmg  a 
thicknc&t  equal  to  ihree  (|iiarier>  of  the  diflmctcr  of  the  bull, 
.-ind  Ihe  oiher  nut  hcing  equal  to  i>e\en-cighth<. 

Another  variety  of  this  arraiigetnenl  w*4  pateried  «Mne 
years  ago  by  Ilrnwn  &  Ilailey.  The  threaded  end  cf  Ihe  bull 
bus  a  right-hand  thread,  upcm  which  fits  the  nut.  ar  »>  b  in 
Fig.  1 ;  imtrad  of  this  thread  going  tu  the  end.  the  diameter 
of  thr  lM>lt  IX  reduced  for  a  certain  distance  from  Ihc  ?nd  and  a 
left-hand  thread  cut  utH>n  Jl.  The  hxking  of  the  l*vo  mit«  i> 
tfltcicnl,  Uit.  i>f  course,  tliere  is  the  extra  work  irvnived  in 
tlic  manufacture  of  ilir  bolt,  and  as  tlie  <H:Tew»  are  c(  different 
diantetero,  and  one  right  and  tlie  other  leftlunded  l^e  holts 
mu*t  Im  made  sperially  for  the  puriKise  lt)r  which  they  are 
required,  at  only  a  very  small  variation  in  ihe  thickness  of  the 
eoDdccted  piece  Is  admUsibk.  The  reduction  in  diameter  of 
the  bolt,  to  permit  ihe  tower  nut  to  iia^i  over  it.  vns  another 
defect  which  preventtil  the  more  general  use  of  the  d^vice- 

In  F)g  J  I  bhow  Wtles's  lock  nut.  which  is  now  often  u««d 
en  quick-ruiming  marhincry>  subjected  to  a  good  deal  of 
vibraltcm. 


The  nut  is  half  cut  through  by  a  saw  as  at  c,  and  the  slit 
i*  slightly  closed  by  a  blow  from  a  hammer  before  the  nut  ii 
H-rcwed  down  in  place.  This  is  all  right  for  nun  up  to  1  in. 
in  diameter;  over  that  ii«e  the  inventor  uses  a  small  set  screw 
Which  fits  in  a  tapped  hole  drilled  along  the  line  d  €.  After  the 
tiut  is  screwed  home  the  set  screw  is  used  to  slightly  cloic  the 
jaws  and  the  nut  then  grips  the  screw  thread  tightly. 

This  idea  of  bringing  a  irnsion  on  the  nut  to  grip  tlic  screw 
threails  has  lieen  utilised  in  various  ways.  In  ihe  helicoida] 
nut  a  closely  wound  spring  is  pressed  into  the  form  of  cither  1 
<>quare  or  hexagon  nut,  and  tapped  to  swe.  When  in  place 
onder  strain  the  cod*  slightly  separate  and  cling  the  more 
closely  to  the  bolt.  Another  form  of  spring  nut  is  cut  throtigh 
in  a  stepped  method  and  has  a  similar  action  to  the  helicoi<Ul 
nut. 
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When  the  size  of  the  niii  will  pcruiit.  a  hole  may  Ix  drilled 
thrnugh  and  a  sel  screw  nhui  aK:iiiivt  t)ie  thrrjided  surface 
To  asoid  marring  ihc  surface,  the  point  of  the  screw  rests 
-igainsi  a  bit  of  >oft  metal  intriMlncrd  into  (he  hole  hcfurc  the 
insertion  of  ihc  iscrew.  There  are  many  variations  of  this 
>clieme ;  ihc  end  of  the  li»)i  may  he  turned  down  where  the 
*crew  point  comes  in  contact :  the  uietal,  against  which  tiK 
nut  is  to  lit.  may  lie  counterhnred  and  the  nut  turned  down 
\o  enter  tlie  cavity  and  a  set  screw  passing  through  the  side 
of  tlic  rhanittrr  lit  against  ihe  nut ;  the  nut  may  be  turned  down 
to  fit  in  a  thick  waihcr,  the  iatler  dowHed  to  prevent  r<rt»-1 
•ion  and  having  a  set  screw  parsing  through  ond  atnitting 
iK»in>l  the  nut  a*  before,  and  s>.>  on 

Sx  Fig.  .1  I*  sJwwti  Grover's  spring  steel  washer.     When 
Ihe  nut  is  lighteneil  up    Ihe  washer  becomes  nearly,  bat  not  I 
-juite.  flat,  and  its  elasticity  neulnilixe«  the  play  of  the  nut  onl 
Ihe  holt.     At  Fig.  4  is  an  arrangement  1  have  used  with  con 
sidcrftble  Mtisfoctton.  in  a  few  instances,  and  do  not  dotibt  itr 
simplicity  merits  a  wider  field  of  nsefalnciiS.      It  is  a  st«rl 
washer  di*he«l  out  to  the  form  chown  at  f :  under  prewure  it 
tUtten«  out.  giving  a  good  uirface  for  the  nut  lo  re-.i  upon,  a^ 
shown  by  the  lower  bnes  in  Fig.  4.  and  as  a  spring  remittance 
preventi  the  slacking  hack  of  the  noL 
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Somr  years  ago  I  came  across  a  nut  which  was  pressed  into 
shape,  having  a  small  projection  adjuring  the  hole;  after  the 
nut  was  tapped  the  projcclion  was  Hattcncd  down,  squeezing 
one  or  two  threads  out  of  truth.  The  nut  would  thus  bear 
tightly  on  the  thread,  and  if  the  projection  was  carefully  pro- 
portioned atid  the  tUitcning  performed  with  an  intelligent  un- 
derstanding of  the  needs  of  Iht  case,  the  method  would  be  of 
service.  Owing.  I  dare  say,  to  the  difficulty  of  ohtaining  the 
conditions  here  mentioned,  the  device  is  seldom  ii«ed.  so  far  as 
my  experience  goes. 

In  Fig.  5  I  submit  a  variation  of  the  idea.  Here  g  is  a  nut 
tn  section,  h  is  the  shank  of  a  punch  recessed  at  k.  Let  us 
kDpposc  that  the  nul  g  is  tapped  to  size  and  drcip|ied  into  a 
fixture  on  prcAS  and  the  punrh  h  brought  down  the  rcquisil* 
amonul  to  set  in  the  end  threads  of  the  nut  g.  as  shown 
by  the  indentation.  Whatever  the  merits  of  thii;  mcihod^and, 
nf  course.  I  cannot  he  an  impartial  critic— it  i*  evident  that  the 
device  requires  no  additional  piece  lo  be  added  to  the  nut.  and 
the  latter  will  have  no  projccling  parts  or  screws  to  limit 
its  psefiilness.  So  far  as  the  writer  is  concerned  it  is  entirely 
at  the  service  of  bis  readers.  In  addition  to  the  check  nnti. 
elastic  washers  and  ^l  screws,  etc.,  "iiop  plates  are  used  to 
some  extent.  The  stop  plate  has  a  gap  cut  in  one  side  to  fit  the 
nut.  or  sometimes  has  a  hc'xngon  or  square  hole  cut  through 
to  5l  over  the  nut ;  after  ihc  nut  is  screwed  down  the  plate 
is  fastened  by  set  scfi'w;  in  prevent  the  nut  rotating  Another 
phin  is  to  drill  a  hole  through  the  holt  above  the  nut  atid 
drive  a  split  pin  or  cotter  through.  This  has  been  varied  by  a 
washer.  ha\nng  extensions  on  the  rim,  and  a  square  hole  to 
fit  a  square  nn  end  of  bolt  under  the  split  pin.  On  the  nut  being 
in  place,  the  extension*  on  the  wa^sher  are  hen!  down  to  rest 
ngatnst  the  flats  of  the  nut  and  the  square  bolt  prevents  the 
Flacking  under  vibration,  etc.  Another  form  has  the  washer 
pinned  to  the  machine  under  the  nut.  and  ihc  extensions,  or 
retaining  flanges,  are  benl  up  lo  hold  the  nut.  as  in  tlie  previews 
instance. 

Each  method  enumerated  has  its  special  advantage,  and  in 
selecting  one  of  them,  of  course  thabmost  suitable  for  (he  case 
under  consideration  should  be  chosen. 

There  h  a  tendency  toward  the  use  of  bolts  and  screws  nf 
Sicyrle  dimensinmt  in  motor  vehicle  wnrV;  and  if  we  can  he 
sure  of  the  same  general  care  and  judgment  in  the  proportion 
lo  strain,  as  experience  has  found  appropriate,  little  fault  may 
be  found.  Unfortunately  the  designer  pares  down  (he  dimen- 
sions at  the  cost  of  strength,  that  is  really  nwdful  as  a  fair 
factor  of  safety,  and  on  the  other  hand  the  uwr  expects  to  use 
the  same  tools  (he  carriaRc  smith  employs  in  bis  trade. 

Between  the  devil'  and  Ihc  deep  sea  the  industry  is  liable  to 
fall  into  drsreprle,  for  what  avails  the  most  scientific  system  of 
check  nuts  as  opposed  to  an  overstrained  bolt? 

It  is  evident  that  the  unavnidahle  weight  of  frame  and 
motor,  to  «ur\'ive  ordinar>"  mad  work  and  su-^tain  and  preserve 
relative  alignment  and  adjustment,  calls  for  fastenings  upon 
which  absolute  reliance  can  he  placed,  and  ihii  implies  generous 
dimensions  of  bolts  and  screws  as  well  as  a  good  system  of 
checking  nuts. 
— »--  ♦ 

Gas  Enj^lne  Diagrams. 

By  K.  J,  Sloddard. 
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The  slope  of  the  expansion  line  of  the  indicatbf  dia^m 
indicates  the  net  result  of  (he  different  processes  going  on  at 
every  point  of  the  working  stroke  of  a  gas  engine. 


On  the  one  hand  the  combustion  continues  to  supply  heat 
throughout  the  stroke;  on  the  other  hand  the  gases  are  giv- 
ing up  heat  to  the  cylinder  walls;  moreover  there  is  apt  to 
be  more  or  less  leakage. 

When  the  charge  is  ignited  its  presstue  increases,  but  its 
specific  gravity  remains  the  same,  so  that  a  small  leak  will 
produce  a  disproportionate  effect. 

The  following  method  of  estimating  and  illustrating  the 
action  of  the  gases  at  different  points  of  the  stroke  seems  to 
me  simple  and  convenieni. 

Draw  the  vacuum  line,  and  call  it  the  "axis  of  X."  Draw 
the  usual  vertical  line  at  the  point  corresponding  to  the  head 
end  of  the  cylinder  and  call  it  the  "axis  of  Y." 

If  the  effects  of  the  different  processes  going  on  in  the 
cylinder  balance  each  other  the  expansion  is  adiabatic  and  the 
tangent  to  the  expansion  line  at  any  point  always  cuts  the 
"axis  of  X"  at  a  point  i  73  times  the  distance  of  the  point  of 
tangvncy  from  the  axis  of  Y,  and  it  cuts  the  axis  of  Y  at  a 
point  2.37  times  the  height  of  the  tangent  point  from  the  axis 
of  X. 

IF  we  draw  a  tangent  to  a  given  point  lo  the  actual  diagram 
and  then  construct  a  straight  line  through  the  said  point,  by 
the  above  rule,  the  divergence  between  these  two  lines  will' 
represent  the  rate  at  which  the  charge  is  gaining  or  losing 
heat,  according  as  the  adinbalic  tangent  is  below  or  above 
the  tangent  to  the  curve.  Of  course  this  is  on  the  supposi- 
tion that  the  cylinder  is  light.  If  there  is  a  considerable  leak' 
Ihc  fact  will  he  illustrated  hy  the  unusual  steepness  of  the 
actual  tangent. 

It  is  customary  to  represent  the  expansion  tine  by  an  equa- 
tion of  the  form. 

K 
(I)    7X  =  C 

in  which  the  value  of  K  represents  the  slope  of  the  line;  it  is 
steeper  for  larger  values  of  K. 

K  is  given  a  value  that  will  produce  a  curve  averaging  the 
same  as  the  actual  curve. 

As  a  matter  of  fact,  K  wi>uld  have  to  vary  in  order  to  pro- 
duce the  acttul  line. 

Equation  No.  I  may  be  put  into  the  form, 

—  K 
(»)    y  =  CX 

Differentiating  2  and  dividing  by  the  differential  of  X.  wc 
have 

dy  -(K  +  O 

(3)    —  =  -  K  C  X 
dx 

Substituting  the  value  of  C  from  l  and  reducing  we  have 

dy  Ky 

{41     - 

dx  X 

This  is  a  general  expression  for  the  slope  of  the  ungent  to 
this  kind  of  a  curve. 

Substituting  in  the  general  equation  for  the  tangent  at  any 
point  we  have 

Kyt 
(5)    r— y  i  =  — —  (X-Xi) 
Xi 

If  in  5  we  make  y  =  o.  we  get 


(6)    X  =  (i+— )Xt 
K 
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for  the  position  of  the  point  at  which  the  tangent  cuts  the 
axil  of  X. 

If  we  make  X^o,  we  get 

(?)  y  =  (I  +  K)  yi 
for  the  pofition  at  which  the  tangent  cuts  the  axis  of  Y.    By 
the  tue  of  c<iuations  6  and  7  we  can  get  the  value  of  K  for  any 
point  in  a  given  expanucm  line. 

For  instance,  in  ihc  figtirr,  at  a  point.  A.  we  draw  a  tangent, 
a  b,  cutting  the  axis  of  X  at  a  point,  b,  3^  >"-  from  the  axis 
of  Y.  and  cutting  the  axis  of  Y  at  a  point,  a,  8.03  in.  from  the 
axis  of  X. 
The  co-ordinates  of  A  arc  Xi  ^  1.935  and  Yi  =  J.3. 
Substituting  in  6,  we  get 

I 
32  =  (I  +  — )  1.935 
K 
or 

Substituting  in  7. 


Therefore   the    equation    of    the    curve    at    this    particular 
point  is 

1.51 

y  X  =  C 

At  ilie  point  B,  in  the  same  way,  we  find  that  the  equa- 
tion is 


and  at  the  point  C, 


yX  =C 

I.t45 
yX  =C 


I 


r 
I 


Drawing  the  tangent  a  b,  at  the  poiat  A,  and  the  cor- 
responding tangent  .^  b  i  to  the  adiabatic  line,  we  sec  that  the 
charge  is  losing  heat  to  the  cylinder  walls  at  a  rate  indicated 
by  the  angle  b  A  b  i. 

So  at  ihc  point  C  we  find  In  the  same  way  that  the  charge 
is  absorbing  heat  at  a  rate  indicated  by  the  angle  d  C  d  i. 

The  approximate  equation  of  the  curve  it 

1.305 
yX  =C 

The  difficulty  with  this  method  is  tn  draw  the  tangent  ac* 
curately  at  the  given  point.  In  this  instance  a  ruler  and  a 
watch  maker's  magnifying  glass  were  used,  and  the  values 
given  for  K  by  the  two  equations  never  varied  as  much  as 
,005.  Of  course  the  two  values  may  be  added  together  and 
divided  t}y  3  or  multiplied  together  and  the  square  root  of 
the  product  taken,  to  get  a  closer  approximation.  However, 
the  two  values  of  K  will  serve  as  a  check  upon  the  accuracy 
of  the  work.  If  they  arc  not  substantially  equal  it  indicates 
that  the  work  needs  revising. 

The  diagram  is  a  copy  of  a  reproduction  of  a  diagram  (rotn 
the  Atkinson  engine.  This  engine  was  a  successful  attempt  to 
increase  the  efSciency  of  ihc  gas  engine  by  decreasing  the 
slope  of  the  expansion  line.  This  object  was  attained  by  in- 
c^ra^inK  the  speed  of  the  piston  on  the  working  stroke. 

The  ignition  occurred  at  the  dead  center  and  the  s{)eed  of 
ihc  piston  increased  gradually  to  that  t!ie  beneftcial  effect  oc- 
curred well  along  in  the  stroke  where  the  pressure  was  much 
reduced.  89  shown  above,  so  that  the  increase  of  cfGciency 
from  this  cause  was  small. 


Automobile  Tire  Pumps. 

Something  which  tvtry  owner  of  an  automobile  needs  ti  ■ 
tire  pump.  Prnhably  the  best  stationary  hand  lever  piimp  tti 
the  wfrrld  h  nia<le  hy  the  Glrason-Petrrs  .^i^  Pnmp  C" .  40 
W  Houston  Sr  ,  NVw  York  It  is  made  from  malleable  iron, 
can  be  operated  hy  hand,  is  attached  to  a  fixed  support  aiwl 
possesses  atl  the  ad^'sntage*  of  that  c1:iss  of  pump  known  to 
the  trade  at  lever  pxoM^^.  Another  important  adianiage  is 
that  whether  portahly  held  in  the  hand  or  affixed  to  a  support. 


NonL~Tti«  e1t*ck  «ixMi  tlMworU  itiui*  roftiTMj  10  raisucUtilMBuak- 
ivnata  toJUo  and  aocto  lk«  aooMner  wtih  wbkiaitolJUtcxMtaAniwiL 


the  best  po%}iblr  reiulis  arc  aliatncd.  at  the  leverage  on  tb« 
piston  rod  incrra»r)  as  the  rrt'int.incc  on  the  piston  mcreascs. 
thereby  securing  the  powcriul  leverage  of  the  well-known  "toe- 
glc-jwnl"  principle  a*  the  piMnn  fint^hcs  it*  stroke. 

Thit  punin  ii  particular!}  adapted  to  automobiles,  and  is 
u>d  to  be  the  only  hand  puttip  in  ihe  world  that  will  give  1 
prt  '  ;uu  Iba.  to  the  sqiure  inch. 

•any  also  makes  power  pumps  for  manoiictsrvn 

Ot      >U>^iMV'^>i>C$. 


*--■  — 
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UNITED  STATES    PATENTS. 


No.  634,654 — Gas  Engine— George  A.  Whitcomb.  Fram- 
ingrham.  Mass.,  assignor  of  onc-lhird  10  Evans  W.  Hodgdon, 
same  place. 

Oaim. — In  a  gas  engine,  the  conibinalion  with  a  cylinder 
having  feed  and  cxhatiM  ports,  of  n  rrciprncatory  piston  pro- 
vided with  cut-off  devices  for  controlling  said  ports,  a  driven 
shaft,  crank  disks  carried  by  terminally  separated  members 
of  the  shaft,  a  wrist  pin  connecting  said  disks   and  provided 


%r 


;.r.^— .9 


L' 


>\ 


with  a  worm,  a  channeled  pitinnn  mounted  at  its  inner  end 
upon  said  wrist  pin  and  having  a  swivel  connection  at  its  outer 
end  with  said  piston,  a  spindle  arranged  in  the  channel  of  the 
pitnun,  anil  pivolally  connt-L-ted  at  its  outer  end  to  an  axial 
hanger  on  the  pi&ton,  at  its  point  of  intersection  with  the  pit- 
man, said  spindle  lying  at  an  angle  to  the  pitman,  and  a 
worm  gear  upon  the  spindle  engagmg  said  worm  and  forming 
a  direct  connection  between  the  spindle  and  wrisl  pin,  sub- 
gtantially  as  specitied. 


No.634,&^— Driving  Mechanism  for  Motor  Vehicles.— Gus- 
uv  Mces.  Wctzikon,  Switzerland.  .Application  filed  Jan.  5i 
i8(». 

Fig.  I  is  a  horizontal  longitudinal  section  of  the  improved 
driving  mechanism.  Fig.  4  is  an  end  view  showing  the  re- 
versing levers.  Fig.  6  is  a  detailed  view  of  the  toothed  seg- 
ments of  the  reversing  levers. 

This  invention  has  for  its  object  a  gearing  by  means  of 
which  the  power  of  a  motor  working  with  a  constant  num- 
ber of  revolutions  in  always  the  same  direction  of  rotation  ia 
transmitted  by  an  intermediate  shaft  in  such  a  way  that  the 
latter  may  be  operated  in  both  directions  of  rotation  and  also 
driven  at  different  speeds. 

There  are  three  separate  sets  of  gearings  arranged  on  a 
common  intermediate  shaft,  W.  Fig.  ].  which  are  operated 
from  the  motor  shaft  M  by  means  of  bevel  gear  K  K'  K*.  and 
the  driving  of  two  of  the  gearings  takes  place  by  means  of 
the  wheel  K'  traveling  to  the  right  (forward  travel)  and  that 
of  the  third  gearing  from  tlie  wheel  K*  rotating  lo  the  left 
(backward  tra\'el).  In  order  to  obtain  an  engagement  of  the 
separate  gearings  free  from  shock,  they  arc  arranged  on  the 
planet  wheel  system — that  is  to  say,  a  suitable  number  of  so- 
called  "planet  wheels,"  P*  P*  P*.  arc  in  constant  engagement 
on  the  one  hand  with  a  central  internal  wheel,  J'  J'  J*,  and 
on  the  other  hand  with  an' outer  ring  or  wheel,  Z*  Z'  Z*.  hav- 
ing internal  teeth.  When  one  gearing  is  running  without 
driving  the  vehicle,  the  planet  wheels  P'  (1**  P*)  are  carried 
planet  fashion  around  the  inner  wheel  J'  (J*  J*)  by  the  ring  of 
internal  teeth  Z'  (Z'  Z')  and  carry  with  them  a  brake  wheel 
S'  (S*  S*),  on  which  tlicy  are  mounted  by  means  of  bolts,  b' 
(b*  b*)-  If.  however,  the  circhng  of  the  planet  wheels  be 
stopped  by  rendering  the  brake  wheel  S'  (S*  S')  and  ihc  bolls 
b*  (b*  b*)  stationary  by  pntting  on  the  brake  B*  (B'  B*), 
Figs,  t,  2  and  3,  the  power  will  be  transferred  through  tlie 
then  stationary  but  revotubic  planet  wheels  from  Ihc  toothed 
ring  Z'  (2'  Z*)  to  the  internal  wheel  )'  (J*  J')  or  vice  versa, 
according  as  one  or  other  of  the  two  wheels  Z'  or  J'  is  the 
driving  wheel.  If  the  toothed  ring  Z'  (Z*  Z')  is  the  driving 
wheel,  the  transmission  will  take  place  from  the  larger  diam- 
eter 01  the  wheel  to  the  smaller  diameter  of  the  internal  wheel 
y  (y  J')^hat  is  lo  say,  an  increase  of  speed  will  be  attained 
for  rapid  traveling,  ■while,  vice  versa,  the  movement  will  be 
retarded  or  rendered  slower  if  the  smaller  internal  wheel  be 
the  driving  one — that  is  to  say,  the  transfer  will  then  lake 
place  from  the  interior  to  the  outside,  for  instance,  for  climb- 
ing hills. 

The  combination  of  the  three  gearings  is  such  that  the 
gearings  Z'  P'  J'  and  Z'  P*  J*  arc  operated  by  Ihe  bevel  wheel 
K',  running  lo  Ihc  right,  and  the  gearing  Z*  P*  J*  is  operated 
by  the  bevel  wheel  IC,  running  lo  the  left.  If,  accordingly, 
one  of  the  two  first-named  gearings  be  thrown  into  action,  the 
carriage  will  travel  forward  slowly  or  rapidly,  according  to 
the  gearing  engaged.  On  the  other  hand,  the  carriage  will 
travel  backward  when  the  gearings  Z'J*P*are  tluown  into  gear. 
If  the  brake  B'  be  applied  ror  rapid  (raveling  or  high  gear,  ihe 
power  is  conveyed  from  (he  bevel  wheel  K'  by  means  of  the 
toothed  ring  Z'.  planet  wheels  P'.  and  internal  wheel  J'  di- 
rectly to  the  intermediate  shaft  \V.  If.  on  the  other  hand,  the 
gearing  be  thrown  into  action  for  hill  climbing  (low  gear\' 
the  transmission  of  power  will  take  place  from  ibe  wheel  K', 
through  the  amis  and  the  hub  of  a  wheel.  T.  on  which  K'  is 
mounted,  to  the  internal  wheel  J',  keyed  on  the  said  wheel, 
and  thus  to  the  planet  wheels  P*.  which  then  drive  the  toothed 
ring  Z*,  which  is  mounted  on  a  wheel,  C,  ke>'ed  on  the  inter- 
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mediate  shaft,  which  thus  receives  the  power,  ^rmifftrly  on 
ihe  gear  beinj;  ihr«:twn  into  action  for  ihc  rcarwatil  move- 
ment, the  power  passes  from  the  bcvcl  whcct  K*  through  a 
wheel,  F,  oil  which  utmc  is  mounted,  to  the  internal  wheel  J", 
keyed  on  the  huh  of  mkI  whci-l  K,  and  thmce  to  the  planet 
wheels  P*  and  toothed  ring  Z',  mounted  on  a  wheel,  E,  keyed 
on  the  shall,  which  thus  receives  the  power. 

The  brakes  necessary  for  throwing  the  gear  into  acttuii  are 
operated  by  two  lever*,  V  K.  arranf^ed  at  the  side  of  the  car- 
riage frame,  which  are  keyed  un  two  shafts,  v  and  r.  mounted 
conciiilrically  Dne  wiihin  the  other  in  eyes  nr  heaTinKi^.  a- 
The  front  Icvcr  V.  mounted  on  the  lever  hhaft  v,  cootrols  the 
br.ikr»  H'  and  B'  for  the  two  forward  KcarinRS  by  means  uf 
levers,  V  t*.  keyed  firmly  on  said  shaft,  while  the  reversing 
lever  R,  lying  behind  ii,  controls  the  two  brakes,  B*  and  B', 
arranfted  on  a  sinRle  brake  wheel.  S*.  by  mean*  of  the  hollow 
<hfllt  r  and  levers  r*  r*.  If  both  levers  stand  in  u  middle  posi- 
tion none  Lif  the  four  brakes  are  applted  and  all  tlirce  Rear- 
mgi  consequently  run  without  driving  the  vehicle,  If  the 
lever  V  lor  ihc  forward  gearings  be  moved  to  the  right,  the 
brake  B'  is  put  on  and  the  gearing  for  rapid  travel  is  set  in 
action.  If,  on  the  other  hand,  Ihc  Icvcr  V  be  put  over  in  the 
reverse  direction  (lo  the  left),  the  gear  for  slow  traveling  U 
thrown  itiio  action  by  the  npcralion  of  the  brake  B*.  The 
reversing  or  backward  travel  gearing,  however,  is  engaged 
by  ihe  reversing  lever  R  bemg  moved  to  the  right  or  to  the 
left,  in  the  first  case  by  means  uf  the  lever  r'  and  brake  R' 
and  in  the  secniul  caw  by  mean»  of  the  lever  r*  and  brake  BV 
ft  is  self-evident  that  only  one  gearing  can  be  in  action,  fto 
that  thus  when  one  of  the  two  levers  i»  placed  to  the  right  or 
Ml  the  other  must  ^land  in  the  middle  position, 

The  gearing  lor  barkward  travel  may  alto  be  uited  as  an  In* 
stJintanrnus  brake— that  is  lo  »ay,  fur  immediately  flopping 
the  vehicle.  »  by  the  application  of  the  reversing  lever  R, 
ihtT  of  course  previously  throwing  the  forward  gear  nut  of 
gear,  tlie  active  force  ur  momenium  of  the  carriage  mu<kt  fitst 
be  overcnme  bclnrc  ihr  Imokward  iravcl  nejr  can  coitie  into 
action.  Tlic  puttitig  on  of  the  brakes  for  the  backward  travel 
gear  therefore  acts  precisely  as  if  a  steam  vehicle  were  brought 
to  »  itandwiH  by  reversing  the  sleant. 
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In  order  \\\  caK  ot  danger  thai  no  lime  may  be  lost  by  the 
»ucc«.sivc  manipulation  ni  two  levers,  both  kvcrs,  V  and 
R,  arc  connected  with  one  another  in  iuch  a  way  that  only 
the  Utter  needs  to  be  manipulated  in  order  simultaneously 
til  throw  ont  uf  action  the  forward  gear,  which  may  be  in 
nciion.   and   10  apply   the   brake   (or   tlic   backward   geanng. 


^ 


J»* 


If* 


Sh/^^ 


-  il 


Q-i 


r»    IrtT' 


\J' 


B' 


4^ 


jf^Jr^ 


M- 


y.' 


\/^ 


,^  \Jf 


a,  OCX.  u.  nw. 


THE    HORSELESS    AGE- 


For  this  purpose  the  toothed  segment  I  for  locking  tht  re- 
versing lever  R  is  fixed  to  the  carriage  body  and  a  bolt  or 
pawl  adapted  to  be  operated  by  a  handle,  g,  is  provided  on 
the  reversing  lever  to  engage  in  the  teeth  oi  said  segment, 
while  the  toothed  segment  I'  ior  the  forward  lever  V  is  screwed 
on  a  cro&s  arm  ol  thr  reversing  lever  R,  Fig.  6.  The  lever  V 
may  accurdingly  be  placed  to  right  or  left  independently  of 
the  lever  R,  while,  however,  on  Ihe  reversing  lever  R  being 
moved  the  forward  Icvcr  V  must  be  carried  along  with  Jt. 
If,  when  the  carirage  is  traveling  rapidly  forward  and  the 
tcver  V  is  in  the  position  tn  the  right,  the  vehicle  i3  required 
to  be  suddenly  stopped,  it  is  only  necessary  to  move  to  the 
left  the  reversing  lever  R.  which  was  in  the  middle  position, 
in  order  sunulianeoasly  to  bring  back  the  forward  lever  V 
into  its  middle  position,  and  thus  to  immediately  throw  mit 
of  action  one  aher  the  other  the  forward  searing  and  fmi  on 
the  t>ralie  B*  for  the  tmckwarrl  gi-Hring.  (Jn  the  nther  hand, 
the  vchiclr  may  be  rcndi*rrd  slaliimary  by  placing  the  revers- 
ing lever  to  the  ncht  when  the  forward  lever  in  tJie  case  of 
slow  iravcltDg  has  been  placed  to  the  left-  In  that  case  also 
the  forward  gearing  for  the  slow  traveling  is  first  placed  out 
of  action  and  immediately  afterward  the  brake  B'  for  the 
backward  gearing  is  put  i>n.  The  power  of  the  motor  is 
transferred  from  the  shaft  \V.  which  is  driven  by  one  of  the 
three  planet  wheel  gearings,  by  a  differential  gearing,  in  the 
»hafis  w  and  w',  on  the  ends  of  which  cliain  wheel.*-,  p'  and  p', 
are  keyed  to  allow  of  the  carriage  wheels  l>eing  directly  driven 
thcfcfrofn  ■  The  shaft  w  is  mounted  in  the  hollow  shaft  W  of 
the  planet  wheel  gearing  and  for  the  purpose  oi  a  better  guid- 
ance projects  a  little  into  the  shaft  w',  which  is  also  a  hollow 
one  and  which  forms  a  roniinnatinn  of  the  shaft  W.  The  dif- 
ferential gear  consists  of  the  differential  wheels  D'  D'  il'  d', 
which  are  in  engagement  with  one  another  and  arc  carrie<I 
along  by  a  capMilc-sliaped  disk.  N'.  keyed  on  the  shaft  W  by 
means  of  bolts  c'  c*.  The  diik  N*  serves  for  incasing  the 
whole  gear. 

The  mode  of  working  of  the  differential  gear  is  as  follows: 
If  the  resistance  of  twlh  carriage  wheels  is  equal,  which  is  the 
case  when  traveling  in  a  straight  line,  the  two  wheels  D'  and 
D'.  and  therewith  also  the  corresponding  shafts  w  and  W,  are 
simultaneously  operated  by  the  intermediate  wheels  d'  d", 
which  are  stationary  on  the  coniieciing  bolts  c'  c'.  If,  how- 
ever, the  veliielc  be  moved  in  sharp  curves  or  turns,  the  re- 
sistance of  the  mncr  wheel,  which  is  describing  a  smaller  arc. 
is  greater  than  that  of  the  outer  wheel,  which  traveJs  over  a 
longer  course.  The  disturbance  oi  the  equilibrium  of  the 
forces  thereby  produced  in  the  differential  wheels  D'  D*  d*  d* 
is  again  aulamatieally  rc-esiahlished  by  the  differtmtial  wheel 
D'  in  consequence  of  the  rotation  of  the  intcnnediaic  wheels 
d'  d*  on  the  connecting  bolls  lagging  to  an  extent  etiual  to 
what  the  wheel  D'  travels  in  advance,  or  vice  versa,  accord- 
ing as  {he  greatest  resistatiee  arises  on  the  wheels  D'  or  D". 
Thus  the  carriage  wheel  traveling  in  a  smaller  arc  is  operated 
more  slowly  than  the  outer  wheel  which  is  traveling  in  a 
larger  arc  in  accordance  with  the  difference  of  length  of  the 
two  curves.  If  both  wheelK  were  driven  at  an  equal  speed, 
the  inner  wheel,  Jn  order  to  equalize  this  difference,  would 
slip  on  the  ground,  so  that  the  steering  would  be  rendered 
diffictili.  if  not  impossible. 

In  case  it  be  not  desired  to  utilize  the  backward  travel  and 
tn  limit  the  movement  in  both  speeds  for  forward  traveling, 
the  bevel  wheel  K*.  wheel  F  and  backward  travel  gearing 
(consisting  t.f  Z*.  J*,  f**  and  E)  may  be  omiiled.  In  this  case, 
la  order  to  render  it  po-isiblc  to  stop  the  vehicle  immediately 


in  spite  of  the  omission  of  the  backward  traveling  gear  by 
gripping  the  reversing  (or  in  this  case  only  brake)  lever,  the 
brake  wheel  S*  is  firmly  conneaed  with  ihc  shaft  W  or  with 
the  capsule  of  the  differential  gear,  on  which  wheel  S*  the 
two  brakes  B*  and  B*,  acting  in  opposite  directions,  are 
mounted. 

The  difference  between  the  gearing  containing  the  mechan- 
isms lor  backward  travel  and  the  gearing  wiihout  the  same 
consists  in  that  in  the  former  case  the  back  travel  gear  is  set 
in  action,  in  case  the  brake  disk  S*  is  held  fast  long  enough,  by 
means  of  one  of  the  brakes,  while  in  the  latter  case  the  car- 
riage is  only  stopped  when  the  brake  wheels  arc  held  fast 
still  longer. 

No  634,832 — Brake  and  Power  Apparatus  for  Electrically 
Driven  Vehicles. — William  E.  Pearson,  Boston,  Mass.  Ap- 
plication filed  March  4.  tA(X>. 

Gaim. — In  an  apparatus  of  this  class,  a  brake  shaft  having 
a  pinion  gear,  a  slide  adapted  in  )ir  njtrraled  by  said  pinion 
gear,   a  rack   upon   said  slide  adapted   to   engage   with  and 


f1^ 


'c*  jr 


operate  the  electric  controller  mechanism;  a  pin.  as  C,  on  said 
slide  engaging  with  a  narrow  opening  in  a  sliding  plate,  as 
K.  the  said  sliding  plate  having  a  rack  adapted  to  engage  with 
a  i>ti;ioin  on  the  brake  shaft  and  to  be  operated  by  it,  whereby 
the  motion  oi  the  sliding  plate  is  at  intervals  communicated 
to  the  said  slide,  substantially  as  and  lor  the  purpose  set  forth. 


AUSTRALIAN  PATENTS. 


From  Phillips.  Ormonde  &  Co.,  patent  and  trade  mark 
, agents,  533  Collins  Si,.  Melbourne,  Victoria,  the  following 
partitulars  liavc  hern  received  of  motor  vehicle  patent  appli- 
cations in  Australasia,  of  whom  further  details  may  be  obtained. 

Apparatus  lor  Propelling  Vehicles  and  in  Parts  Thereof. 
and  in  Vehicles  Adapted  for  Use  with  Propelling  Apparatus, 
—A.  I..  Barber,  of  No.  11  Broadway.  New  York,  in  the 
County  and  State  of  New  York.  U.  S.  A,  (assignee  of  F.  O. 
Stanley  and  F.  A.  Stanley,  both  of  Newton,  U.  S.  A).  Aug. 
9.  i8w.     No.  16,432.     In  the  Colony  of  Victoria. 

Contniilcrs  for  lilcctric  Motors— I*..  Phillips,  of  533  Collins 
St..  Melbourne.  Victoria  (communicated  by  If.  P.  Davis,  of 
Pittsburg.  V.  S.  A.,  and  G.  Wright,  of  Wilkinsburg,  U  S.  A.). 
Aug.  31.  1809.    No.  id^Oo.    In  ihe  Colony  oj  Vicluna. 

Gas  or  Internal  Combustion  Motive  Engines. — W.  L.  Cor- 
son, of  San  Francisco,  U.  S.  A.  May  25.  i8gg.  No.  11.6^7. 
In  the  Colony  of  New  Zealand. 


WANTED. 

special  coniribuiors  to  The  Horseless  Aoe  on 
all  important  subjects  relating  to  Motor  Vehicles. 
Fair  compensation.  Address  The  Horseless  Aoe, 
150  Nassau  Street,  New  York. 
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TKE    HORSELESS   AGE. 


VoL  S.  No.  t  Oct. ' 


SPECIAL^  NOTICES. 

AiwrtliaMtota  laaMtad  mmdmr  Oili  budlBc  at  12.00  «i  Inch  lor  i 
liww.  pmymbtm  In  mivmacm. 


FOR    SALE. 

•A  Hayncs-Appcrson  two-seated  surrey,  with  canopy 
top.     Run  utK>ui  loo  miles  and  in  good  condiliun. 
A.  B.  GARDNER. 

Dowagiac,  Mich 


FOR   SALE. 

A  "Locomobile,"  direct  from  the  factory,  with 
makers'  latest  improvements,  ami  lot»!s,  bcti,  etc., 
tje»idt.-<;.  Price,  $800.00.  Can  be  seen  In  New  York. 
Address  K.  B., 

Care  HoRa&i.)»s  Aok. 

WANTED.— K>/.  /.  N<f,  /,  Voi.  ^,  Nos.  5,  6.  7,  S, 
p,  10,  and  Vol.  J,  No.  t.  A  i>ew  number  of 
the  weekly  will  be  given  in  eftcbange  for  any  one  of 
these,  if  in  gvod  conditioft.  and  for  Vol.  I.  No.  I, 
four  numbers  will  br  given  if  in  g<xjd  conrftiion. 
HORSELESS  AGE.  American  Tract  Societv 
Building.  Nassau  and  Spruce  Streets.  New  York. 


WANTED. 

Automobiles.      New  or  second-hand, 
dition  and  price.     Address 


State  con* 


AUTOMOBILE, 

Columbus,  Ohio, 


FOR    SALE. 

Sccond<hand  automobile  in  firM-c lass  shape.     Price 
ri(?ht 

GILBERT  J.  LOOMIS. 

Wcstfield,  Mass.. 

FOR  SALE. 

$150  00    cash.     1    ll      [•      h..ri  --..Mt.il     (((lulilr    ryMnrlrr 

gaftoline  motor. 

STANDARD  AUTOMOlULE  CO.. 

i:is  n«-i/  niiililmv   I*Ml;ii!rlphia,  Pa. 


DRY    BATTERIES 

For  Sparking  Gas  and  Gasoline  Motors. 

LONG  an,  RaiABiurY,  hiuh  voltagl 
nx  BuooBssrxn.  vmm  roa  this  ptntpoaa. 

Dow  Portable  Electric  Assistant  Co.,  '^2.;"o'n"°:;.V:' 

Graphite  Lubricants, 

ALL  KINDS,  ACCORDING  TO  WATH'S. 

Spvcl&I  praparmilona  fnr  GMfk  of  Elnriric  Moior»  aod  (or  CyllDdvra  •! 
Hatnr  KaipDefi.    Send  for  ClrralarB  ana  Prt«ta. 

Joseph  Dixon  Crucible  Co.,   -   Jersey  City,  N.  J. 

LEONARD  HUNTRESS  DYER, 

Specialty:  Patents  and  Patent  Causes, 

908  C  Street,  N.  W. 

CaftlflUdrw:  "  Orirpiltat  Wu(il«9ttii."         WASHINGTON. 


BALDWIN  DETIGHIBLE 
nil  line  '"'>^*: '"'  AuioiBo. 

U  n  R I  n  U  biles,  in  >lxM  lo  soil 
all  requirements.  Prompt  dclrv- 
cnrs  mmle.     Adrlrcis: 

BALDWIN  CYCLE  CHAIN  CO., 

WORCESTER.  lUftS.,  U.S.A. 


lUTONIOBILE  CBillGlHG  M  REPilH  STJTIOlf 

||-r(»MA4JK    II AXTl  «■•:»». 

THE  STORtGE  BITTERY  SUPPLY  CO. 

0mC£  MD  t¥ORMS:   239  laat  77th  St..  Mtw  fort  CHy, 


Seamless  Cold  Diawo  Steel  Tubing, 
Shells.  i]Mm  and  [anks, 

DROP  FORCINGS  AND  aTECL  STAMPINGS. 

JUNEY,  STEINHETZ  I  CO..  Dniii  BuiiriiBg.  Phllidilpbla.  Pi. 


F4r  Air.  Om.  WMm.  Att* 
DMinU  or  fliiUi  s>dir 

PU(b«t«rm. 


(April  5th  to  September 
y7th,  1899,  toclDMre.) 


VOLUME  FOUR  COMPLETE. 

To  New  Subscribers  for  Two  Years. 

We  wish  to  place  these  volumes  in  the  hands  of  persons 
perro&nenUy  interested  and  therefore  offer  them  only  to  those 
who  will  subscribe  for  two  years  from  April  5th,  1899. 

SEND  $4  AND  GET  THIS  VOLUME  BEFORE  IT  IS  EXHAUSTED. 


;0«t  liLun. 


THE  HORSELESS   AGE. 
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^    The  Woodruff  Patent  System  of  Keying 

Is  used  by  The  Lar^pitt  Automobile  Work§  iu  tbis  Couoiry 
For  Krjinjr  Gears,  Sprockets,  Cranks  etc.,  to  Shaftr*. 


WEXARRY  41  SIZESIOF  KEYS  AND  CUTTERS  IN  STOCK  AND  MAKE  SPECIAL  SIZES  TO  ORDER. 

SB9ID  FOR  CIRCULAR. 
\  THE 

WHITNEY  MFG.  CO. 

HARTFORD,  CONN.,  U.S.  A. 


-It 


WANTED. 

Special  contributors  to  The  Horseless  Age  on 
all  important  subjects  relating  to  Motor  Vehicles. 
Fair  compensation.  Address  The  Horseless  Age, 
150  Nassau  Street,  New  York. 


Volume  I,  No.  1. 

pARTlES  having  copies  of  the  November,  1895, 
*  number  of  Thk  Hohskless  Ag»,  which  they 
gu^  willing  to  sell  or  exchange  for  later  numbers,  are 
reijuested  to  communicate  with  the  publisher. 


SPECIAL  OFFER. 

.    BACK   NUMBERS. 


-*V\^*i^^^^^">^^V^'^"V>^ 


We  have  no  more  complete  files  and  hsbve  decided  to 
offer  miscellsLBeous  back  numbers  of  THE  HORSELESS 
AOE,  from  December,  1895,  to  March,  1899,  at  the  fol- 
lowing prices : 

12    Assorted,  ...  ^i.oo 

6  ^^  .  •  .  •         50  cento. 

Foreign,  5   and  zl  shilling's,   respectlvelj* 


V^JVW'*A*'V^^'^*\^VS^\^\-'V>H'%/*>/W^'^fc^«'S**^^i'*^^^**^i^'* 


The  Horseless  Age, 


American  Tract  Society  Building. 

Nauau  and  Spruce  StreaU, 


NEW    YORK. 


Australia, 

India, 

Burmahf 

Bast  Indioa, 

Sandwioh  l3lQndm$ 

Norway, 

BelQium, 

Germany, 

Franca, 

Switzorlandf 

Bngland, 

Ireland, 

Scotland, 

Wales, 

West  Indies, 

Mexico, 

Oentral  America, 

Newfoundland, 

British  Oolumbia, 

Canada, 

Nov^a  Scotia, 

New  Brunswicli, 


^  And  nearly  every   State  and  Territory  in    the   United    States.  ^ 

^  $2.00  A  YEAR   IN  ADVANCE.  Z^ 


«w  (Xi  B.  im  THE    HORSELESS    AGE 

SAVE     POWER  'N  VQ'^''<  AXLE  BEARIN05. 


AMPLE  ROLLING  SURFACE  WITH  A  PURELY  ROLLING  ACTION. 

American  Roller  Bearing  Company,  ^  state  st..  boston,  hass. 


The 

American  Electric 
Vehicle  Co. 

are  tlie  pioneers  in  Hlectnc  Vehicle  tx>nstructioti. 

Our  new  improved  battery,  and  sinjlt  motor  equipment  (patented) 
make  us  also  the  leaders  in  the  fielrl. 

In  speed,  ease  of  control,  economy  and  mileage  capacity,  we 
reach  the  up-to-date  limit  of  perfection. 


AMERICAN  ELECTRIC  VEHICLE  CO., 


56-58  W,  Vail  Burrn  Slrcrt, 


Tbrongliont  AH  Seasons 


PRICE,    $1,000.     NO    AGENTS. 

THE  WINTON  MOTOR  CARRIAGE  CO., 


i*   a    itiiv   and    prnfitablr    invrsimcnt. 

h  has  been  tlcmonstrated  a  nuccets 
for  att  scison  service.  un<Ier  all  c<:n 
(litions.and  Is  years  hcyond  iheexpnt- 
menlat  pcri^Kl. 

It  is  Ihe  ptoijact  »l   Ihi-  ^rcjle^l   m- 
fCcituily  and  hifthcf-t  nicchunical  art. 

STRENGTH.  DURABILITY. 
SPEED  and  BEAUTY 

Arc  the   <.orncistun<  s  ol   m  »olid  foun- 
rlalion  upon  which  thcAuccris  d(  "  7  he 
Winton"has  luren  liiiill. 
Write  for  calaloK. 


CLEVELAND,     OHIO. 
U.     S.     A- 


STORAGE    BATTERY    NUMBER.      issue   or   September   27th. 


Volume  I,  No.  1. 

pARTlES  having  copies  of  the  November, 

^       ttumber  of  TnB  Horseless  Agr,  which   th< 
are  wiUiag  to  sell  or  exchange  for  later  Dambcrs, 
requested  to  commuuicate  with  the  paUiifaer. 


SPECIAL  OFFER. 


BACK   NUMBERS. 


^■^^^^^^*M»l^*^  'S^«>^^»W*MW»<fc^^>A<V 


We  have  no  more  complete  files  and  have   decided   to\ 
offer    miscellaneous    back    numbers    of    THE    HORSELESS 
AGE,    from  December,    1896,     to    March,  1899,    at    the   fol- 
lowing prices: 

xa    Aticiortedy  »  .  .  ^.oo 

6  ^*  -  -  -  -  50  cento* 

Fordipiy  5   and    2«  Hhillin||^8,    respectively* 


The  Horseless  Age, 


American  Tract  foclcty   Building, 

NaM«y  asd  frrnicc  Slroatft, 


NEW    YORK, 


n,  i»9. 


THE    HORSELESS   AGE- 


MOTOR    WHEELS. 


STEERING    DEVICE 


WITH 


BALL   BEARINGS. 


Rl  IVI  S.  Q'^ESC^NT  Shape  and  Flat  Base. 


FLARING    EDGES   IF    DESIRED. 


Weston-Mott  Co.,  utica.  n.  y. 


The  Woodruff  Patent  System  of  Keying... 

Is  uncd  hy  Tli(>  Lurgrst  Aiitoinoblle  Works  in  this  Country 
For  Keying  (tpnnt.  Sprockets  Crankn,  etc.,  to  J^Uattti. 

WE  CARRY  41  SIZES:OFiKEYS  AND  CUTTERS  IN  STOCK  AND  MAKE  SPECIAL  SIZES  TO  ORDER. 

$£ffD  FOff  CfRCUUR. 
\  THE 

WHITNEY  MFG.  CO. 

HARTFORD.  CONN.,  U.S.A. 


■^a^sr^y 


WE  ARE  NOW  READY  TO  TAKE  ORDERS  FOR  OUR 

NEW  MODEL  CROUCH  STEAM  CARRIAGE. 

K   PRACTICAL  ROAD  MACHINE.  CAN  BE  SEEN  AND  TESTED  AT  ANY  TIME. 


CRODCH  lUIOMOBIll  MlHyriCTIIIIIIIC  INO  THIIISPORTIIIOII  COMPim. 

BALTIMORE,  MD. 


OFFICE    AND    FACTORY, 

North  Avenue  and  Oak  Street* 


-  «' 


_^^ '- 


THE  HORSELESS  AGE 

EVERY  WEDNESDAY. 
DEVOTED  TO  MOTOR  INTERESTS 


Vol.  V. 


NEW  YORK,   OCTOBER    26,    1899. 


No.  4. 


THE    HORSELESS    AGE. 

K  P.  IHOEBSOLL,  Editor  acd  Proprietor. 

PuBUCATioN  OmcB: 

Amcricah  TtACT  Society  Buildihg,  iSO  Nassau  Streit, 

NEW    YORK 

R.  i  CU6G,  KUchwIal  EdHor. 

SUBSCRIPTION,  FOR  the  United  States  a»d  Canada. 
%3.oQ  a  year,  in  advnnce.  For  all  foreign  couotries 
Included  in  tbe  Postal  Union.  ^3.00. 

COMMUNICATIONS.— The  Erlitor  will  be  pleased  to  receive 
coramuiiications  on  tra<!e  topics  from  any  iiuihentic 
5oarce.  The  correspon dent's  name  should  in  all  cases 
be  given  as  an  evidence  of  ^ikkI  faith,  but  will  not  be 
published  if  specially  requested. 

t^*Onc  week's  notice  required  for  discontinuance  or  ^change 
of  adverliacmcnis. 


The  Horseless  Age,  150  Nossan  Street,  New  York. 
Entered  at  the  New  York  post-office  as  second  class  matter. 


OM  »ecoaak  of  rbe  cxce««lve  tflaconnta  cbmrg*^ 
tty  M«w  Tork  banks  oh  ■mall  cbecka  nnder  ttieir 
Bevr  rule*  aul>Mcrlb«rii  fire  rc«|ue«l«d  lo  remit  l>y 
romt  onc«  or  Express  money  order  or  M,  IT.  draft. 


A  Dollar  a  Pound. 


^bas  come  to  be  tradition  among  manufacturers  that  ma- 
ichlncs  can  be  built  at  an  average  cost  of  a  dollar  a  pound,  and 
manufacturers  of  motor  vehicles  are  figuring  on  this 
^Jb$tA9K  Whtle  aa  a  general  statement  this  may  be  approxi- 
mately correct,  it  Is  questionable  whether  it  is  a  safe  guide  in 
an  industry  so  new  and  expcrimcnial  as  that  of  motor  vehicle 
maniifactnre.  As  a  precaution  against  uncertainties  and  inci- 
^lenlal  expenses  and  to  allow  for  experimental  work,  which 
IS  abeolutcly  necessary  to  success  in  any  live  manufacturing 
bnstness,  c\-en  in  older  lines,  this  cstimalc  should  be  some- 
vhat  increased.  In  fact,  it  may  bo  said  without  fear  of  con- 
adiction  that  (he  danger  which  at  present  confronts  the  motor 


industry  is  not  high  prices,  but  low  prices — too  low  (or  profit?— 
and  cheap  quality,  both  of  which  mistakes  must  be  rectified 
before  the  industry  can  be  said  to  be  on  a  mamifacturing  basis. 
The  wild,  haphazard  estimates  of  the  promoter  and  inventor 
will  not  serve  as  a  basis  for  the  prudent  manufacturer  who 
understands  his  business,  wishes  to  establish  a  profiubic  trade 
and  is  not  desirous  of  unloading  worthless  stocks  upon  the 
commanity. 

Wheel  Diameters. 

The  citaotic  state  of  the  inventive  mind  with  respect  to  the 
proper  diameter  of  whccla  for  motor  carriages,  which  was 
commented  upon  in  the  early  stages  of  the  movement,  seems 
to  be  disappearing,  and  an  approximate  standard  is  being 
arrived  at,  varying  from  30  to  36  in.  for  wire  wheels  and  40 
to  48  in.  for  wood  wheels.  Inasmuch  as  the  wood  wheel  is 
generally  chosen  for  rough  roads,  a  larger  diameter  is  prop- 
erly adopted  for  this  service.  The  smoother  roads,  where  the 
wire  wheels  arc  chiefly  used,  do  not  require  stich  large  dtam- 
ters-  The  tendency,  however,  is  likely  to  be  toward  smaller 
wheels,  securing  greater  strength  and  compactness,  lower 
center  of  gravity  and  ease  of  access. 


Air  a  Cushion. 


The  discussion  that  has  been  going  on  in  our  columns  for 
somf  time  past  on  the  characteristics  or  properties  of  air,  il- 
lu.^rales  the  necessity  of  strict  definition  in  alt  scientific  con- 
troversy, and  shows  how  easy  it  is  for  us  to  call  the  same  thing 
by  different  names  and  wander  off  into  labyrinths  of  quib- 
blings  and  sophistry,  when  ii  we  would  but  take  our  bearings 
occasionally  we  would  have  no  difficulty  in  keeping  in  line 
with  our  definition. 

Air  is  a  cushion  under  all  gaseous  conditions.  Its  cushion- 
ing value  is  lessened  ag  its  density  increases,  and  finally  dis- 
appears altogetlier   in   the  liquid  state.     In  the   compressed 
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«t«te,  as  in  a  lire  ar  cufthlon.  much  of  its  elasticity  is  speal 
in  resisuince  to  the  containing  walls,  the  amount  so  spent 
dcjwndlnK  on  titf  r'tsi'lily  of  the  resisting  body.  But  whether 
the  air  i&  able  to  overcome  that  resistance  or  not.  it  is  al- 
WB>i  srcktnfl  In  regain  iu  atmospheric  form— i.  e..  tending  to 
expand — and  hence  is  ander  all  circumstances  a  rcsnirnt  body, 
yictdtni;  to  shock  or  pressure,  distribuiing  that  pressure 
thruughnut  iudf  and  to  any  resisting  body  and  reluming 
Again  io  its  original  state  when  Ihc  pressure  is  released 

Thciic  discussions  arc  of  great  %'alue.  »nd  wc  hoi>e  we  shall 
be  similarly  favored  by  our  readers  whenever  occasion  of- 
fers. We  learn  mure  by  friendly  criticism  than  by  self-corn* 
ntunion, 


The  Promoters'  Qilded  Dreams. 


Promoters  of  large  motor  vehicle  companies  have  been  trav- 
eling over  the  country  of  late  building  maninioih  factories  in 
ninny  of  ihc  prominent  cities  of  the  Union,  Ttic  niunbcr  of 
hands  to  be  employed  is  generally  given  as  in  the  neighbor- 
hood of  5.otX),  and  thciie  great  f:iclorics  arc  to  he  completed 
and  in  ninning  order  in  a  few  months.  This  reads,  no  doubt, 
like  ft  pasf^age  from  the  Arabian  Nights,  but  its  parallel  is  to 
be  found  fre(iuently  nowadays  in  our  daily  press,  and  will  con- 
tinue to  be  so  long  as  wc  have  the  promoter  with  tis.  Like 
(he  poor  o(  Scripture,  is  be  to  be  always  with  us?  We  hope 
not-  Certain  it  is  thai  the  longer  he  remains  the  more  poor 
wc  shall  have  with  us  when  he  leaves. 


Aluminum. 


Utile  attenlinn  has  been  paid  by  American  carriage  btilM- 
cf»  to  the  lightening  of  motor  carriage  bodies.  In  France 
aluminunt  alloys  have  been  employed  in  paneling  for  some 
ttnic  pa»t  will)  good  results,  This  new  meial  is  also  available 
tor  dust  proof  casing  and  similar  mechanical  parts  where  the 
tnctal  is  not  exposed  to  a  high  degree  of  heat  and  weight  can 
be  saved  without  sacrificing  strength.  Several  of  our  roanu- 
factiircn  arc  utilising  i|  In  this  way.  but  the  carriage  builder 
on  this  Mile  of  the  water,  we  believe,  has  not  yet  adopted  it.  Per- 
lup«  nur  light,  strong  woods,  so  well  fitted  for  carriage  eon- 
^troninn,  are  for  many  purposes  as  desirable  as  light  metal, 
and  render  its  use  tc&s  essential  here  than  in  Europe. 

Motor  carriage  builders  who  have  not  investigated  the  tncr- 
lis  of  aluminum  ihould  do  so  al  once,  as  it  is  quiir  certain  to 
b«  found  prtlerable  for  some  parts  of  the  motor  carriage. 

Balanced  Hotors. 


There  smris  to  be  a  general  deidrr  foe  knowledge  with  re- 
spect Io  the  possiWiiie*  of  balancing  guoUne  vehicle  molort. 
and  wt  have  sccordingly  enga^^  a  well-known  expert  to  pre 


pare  a  paper  on  this  snbject.  which  wilt  appear  in  a  forthcom- 
ing issue.  Any  of  our  readera  having  ideas  on  this  stibject 
which  they  are  willing  to  ventilate  are  requested  to  jot  tbctaj 
down  and  send  them  in  to  add  to  the  interest  of  the  discussiott.! 
Wc  will  also  undertake  to  have  our  experts  criticise  any  de- 
signs in  balanced  motors  which  our  rea<lcrs  nuy  choose  to 
submit 


First  Club  Excursion. 


The  first  excursion  of  the  Automobile  Club  of  America  hn 
&ch«daled  to  take  place  on  Saturday,  the  4th  of  November. 
The  details  of  the  run  are  not  yet  sealed,  but  it  will  cover  a 
distance  of  almut  so  miles,  the  rendcivous  twing  the  Ardslcy 
Casino  where  the  Inner  man  can  be  well  provided  for  and  the 
necessary  supplies  for  the  machines  obtained. 

On  such  ooiings  there  is  always  danger  nf  excess  of  rn- 
ihttsiasm,  ending  in  promiscuous  racing  detrimental  to  the 
canse  and  a  menace  to  the  .tafrty  of  the  piirticipanl*.  A  Itttic 
speeding  under  proper  circumstances  is  exhilarating  and  par- 
donable, but  the  mad  dash  and  even  the  friendly  brush  of  the 
s)>eedway  have  no  place  on  the  common  road.  In  these  raat- 
lers  a  h.id  example  is  guickly  folli>wcd,  and  tlie  marshals  of 
Ihc  clay,  if  so  they  may  lie  termed,  should  see  to  it  that  mod- 
eration is  the  watchword  of  the  outing.  It  is  easier  to  start 
right  than  tu  be  Mi  right  after  we  are  on  the  wrong  track,  ami 
in  ropect  10  speed  and  road  usage  the  members  of  the  dub 
have  a  precedent  in  establisli.  which  every  sincere  friend  of  tl»e 
cause  hu|>es  wilt  be  as  wise  and  considerate  as  wza  counseled 
by  the  worthy  acting  president.  Mr.  Chambcrlin,  la  his  iatro- 
dttctory  remarks  al  the  last  meeting. 


Steam   Boiler  Number. 


We  wish  to  make  our  Steam  Bofirr  Kumlter  as  complete  as 
possible  in  its  treatment  of  this  new  phate  of  the  lubjed.  and 
to  that  end  invite  correspondence  from  any  of  our  readers  who 
have  made  a  study  of  vehicle  boilers  and  feel  competent  to  treat 
ihrm  from  M)me  instructive  point  of  view.  We  hope  to  make 
this  number  extremely  valuable  to  investigators  of  the  differ- 
ent motive  powers  and  shall  follow  it  with  an  Explosion 
Motor  Number,  in  which  this  type  of  engine  will  he  rather 
minutely  analyzed  in  its  bcartng  on  the  motor  vehicle 
lem,  The  limitations  of  the  storage  battery  arc  now  quite  gen- 
erally knuMn. 


The  Other  5ide. 

Tile  motor  vehicle  has  been  cotliUcd  loo  much.     To  fit  it 
for  ihc  rouKb  work  it  has  to  do  it  necH>  a  lit^;'  roa^  handling. 
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It  is  destined  to  be  a  very  useful,  in  time  even  an  indispensa- 
lile  madiinc;  but  it  is  nut  at!  poetry  and  loveliness,  as  pro- 
moters and  boomers  would  have  tlie  public  believe.  At  pres- 
ent it  is  a  decidedly  imperfect  machine,  requiring  considerable 
patience  and  skill  to  master,  aud  capable  of  improvement  in 
every  respect.  Sensible  people  recognize  this  and  allow  for 
it;  but  the  great  body  of  the  public,  whose  imaginations  have 
been  fired  by  the  glowing  prospectuses  of  promoterit,  must  find 
it  nut  by  experience,  and  disappointment  is  a  severe  teacher. 
U  these  palpable  defects  tn  the  motor  vehicle  continue  to  be 
glosMd  over  and  ignored,  we  shall  be  alt  the  longer  in  cor- 
*Tecling  them;  bat  if  they  are  trt^ated  in  a  fair,  critical  spirit 
thought  will  be  stimulated  and  they  will  90on  be  overcome. 

It  is  the  aim  of  The  Horseless  Age  to  give  Full  and  accurate 
techitical  and  conimcrcial  information  and  dispel  as  far  as  pos- 
sible the  distorted  and  visionary  ideas  which  have  been  fos- 
tered by  Ihc  promotion  period.  Hence  we  propose  to  look  at 
the  other  side.  loo.  catering  not  to  promoters,  but  to  engineers, 
nanufacturers.  users  and  students  of  the  subject. 


Lead  Cab  Funerals. 


Poets  have  always  associated  lead  with  sorrow  and  mourn- 
ing. Hence  there  ts  rare  propriety  in  the  announcement  that 
the  Lead  Cab  Trust  is  going  into  the  funeral  business  in  Mex- 
ico. The  Mexicans,  it  seems,  use  the  street  cars  as  hearses. 
The  Lead  Cab  Trust  will  do  way  with  these  and  substitute 
up-to^ate  lead  cabs  with  sEomgc  bitiiery  coffins.  Inas- 
much as  the  trust's  principal  business  here  has  been  carrying 
"dead  weight."  they  are  well  prepared  for  the  funeral  business 
in  Mexico.  The  promoters  themselves  might  act  as  chief 
mourners. 


Lead  Cab  stock  is  on  the  decline  in  Wall  St.  The  pro- 
moters are  straining  every  nerve  to  hold  it  up,  but  it  is  grow- 
ing heavier  every  hour.  When  it  finally  does  fall  it  will  splash 
them  all  with  mud. 


The  Wilkins  Automobile. 


The  first  carriage  built  by  Ihc  Wilkins  Automobile  Co.. 
of  San  Francisco,  mention  of  which  was  made  in  tlwse  col- 
umns of  ft  recent  issue,  will  be  on  the  road  in  a  few  days.  It 
is  a  13-pnssrnRcr  wagon  of  the  general  shape  and  appearance 
or  the  ordinar>*  hotel  'bus.  with  ihc  flat  roof  It  is  desigued 
for  B"ifral  touring,  and  it  is  the  intention  of  Mr,  Wilkins. 
the  inventor,  with  four  others,  to  make  a  transcontinental 
trip  as  soon  as  the  vehicle  has  been  tried  and  proved  road 
worthy. 

There  are  several  novel  points  which  were  devised  by  Mr. 
Wilkins.  Steering  and  change  of  speed  are  accomplished  elec- 
trically by  means  of  a  manual  of  four  buttons  placed  so  as  to  be 
cnnvenieni  to  the  dirver's  hands  The  itcering  is  effected  by 
neans  of  a  movalile  block,  which  travels  on  a  screw,  on  the 
nd  of  which  is  motinfed  the  armature  of  a  small  motor.    By 


pressing  the  right-hand  button  on  the  manual,  the  motor 
is  revolved  in  such  a  direction  as  to  cause  Ihc  vehicle  to  turn 
to  the  right.  Un  pressmg  the  left-hand  button,  the  motor  is 
reversed,  causing  the  wagon  to  turn  the  other  way.  Change 
of  speed  is  effected  by  means  of  a  wide  bell,  which  travels 
upon  two  cones  placed  on  the  same  shaft,  with  their  inclined 
faces  toward  each  other.  By  separating  the  cones  the  belt 
slips  down  toward  the  points,  giving  a  slow  speed.  By  driv- 
ing the  cones  mgcthcr  the  bell  is  forced  up  the  incline  on  each 
cone,  this  increasing  the  speed  without  jerk  or  jar.  The  cones 
are  moved  in  the  same  way  as  the  steering  hub,  by  means  of  a 
screw,  on  the  end  of  which  is  mounted  the  armature  of  a  m' 
tor.  But  one  lever  is  used.  When  stt  in  the  center  notch  ui 
the  sector  the  engine  is  thrown  out  of  gear;  when  in  the  for- 
ward notch  the  vehicle  moves  ahead;  when  fn  the  rear 
notch   it  moves  back. 

A  dynamo  of  considerable  power  will  be  carried,  and  a 
search-light  of  65candle  power  will  be  mounted  in  front,  as 
it  is  the  design  of  the  tourists  to  travel  day  and  night  when 
they  once  start  across  the  country,  hoping  to  make  the  trip 
in  fifteen  days.  The  water  tank  is  carried  under  the  driver's 
seal,  and  the  gasoline  tanks,  of  which  there  are  two.  are  sit- 
uated under  the  side  seats,  which  extend  the  full  length  of  the 
vehicle.  Under  these  side  seats  are  located  storage  hampers, 
with  ice  chests,  to  be  used  for  the  preservation  of  the  food 
carried  on  the  trip.  A  heavj*  hair  cushion  is  strapped  to  the 
roof,  and  at  night  this  is  let  down,  falling  iliisli  with  the 
cushions  of  the  seat,  thus  forming  a  bed,  in  which  a  number 
of  the  passengers  may  slumber  while  the  others  guide  the 
carriage. 

The  motive  power  is  a  t2  h.p.  gasoline  engine,  having  three 
cylinders  with  cranks  set  at  120  degrees.  F:ach  cylinder  can 
be  made  to  act  independently,  so  thai  a  breakdown  of  one 
cylinder  will  not  stall  the  machine  As  ever>'  part  is  inter- 
changeable, should  a  breakdown  occur  the  damaged  part  is 
taken  out  and  replaced  by  a  new  one.  the  machine,  in  the 
meantime,  running  with  the  remaining  cylinders.  The  ma- 
chinery is  carried  on  a  frame  entirely  independent  of  the  bed 
of  the  wagon,  so  that  little  vibration  will  be  transmitted  to 
the  passengers,  and  plenty  of  room  will  be  given  for  the 
machinery.  " 

The  company  has  already  secured  orders  for  several  vehi- 
cles, one  oi.which  is  to  be  used  on  the  sand  deserts  of  Nevada. 


The  Foster  Steam  Carriage. 

Foster  &  Co..  piano  manufacturers,  of  Rochester.  N.  Y., 
are  about  to  put  on  ilic  market  a  steam  carriage  weighing 
^  lbs.  The  wheels  will  be  either  of  wire  or  wood,  32  and  34 
in.,  respectively,  A  liquid  fuel,  water  lube  boiler  icsle.l  to 
1. 000  \h*-  pressure  and  a  5  h.p.  engine  of  the  marine  type 
will  be  employed.  The  boiler  tubes  arc  of  stamless  drawn 
copper  with  steel  heads,  and  piano  wire  is  wound  around  the 
boiler  ns  in  the  case  of  the  Stanley  boilers  already  on  the 
market.    They  will  manufacture  all  parts  except  the  wheels. 


Continental  Automobile  Company. 

Ai  the  closing  of  the  books  on  Saturday,  Oct.  at.  over  is.ooo 
shares  of  stock  had  been  subscribed  for  in  New  York  and  ihc 
different  cities  where  subscriptions  were  received. 
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The  National  Carriage  and  Harness 
Dealers'  Convention. 


MINOR    MENTION. 


AXLU  AKD  7IRRS. 

Skeptics  on  the  Ml  or  roller  bearing  and  rubber  tire  quc§- 
tion  woultl  have  ihcir  doubts  removed  by  a  visit  to  the  exhibi- 
tion held  al  the  Grand  Ct-ntrar  Palnce,  New  York,  laat  week, 
in  connection  with  ihc  NaUonaJ  CarriAgc  and  Harness  Deal- 
ers' Convention. 

Among  the  exhibitors  oC  ball  or  roller  bearings  were  the 
Chicago  Screw  Co,,  the  Gram  Axle  and  Wlicel  Co .  the  Km- 
pirc  Ball  Bt-aring  Co.,  Buctianan,  Knipc  and  Uw  Meeker. 

Rubber  inc  «i.inul;ietiircrs  were  still  more  mimcrotis,  cora- 
prifiing  the  Diamond  Rubber  Co.,  Goodyear  Tire  and  Rub- 
ber Co..  B-  F.  GiKxirich  Co.,  Morgan  &  Wright,  International 
Automobile  Sl  Vehicle  Tire  Co .  Consolidated  Rubber  Tire 
Co,.  Revere  Rubber  Co.  and  the  Victor  Rubber  Tire  Co. 

The  Inlcrnational  Co.  exhibited  their  new  "Apex"  pneu- 
matic lire  for  motor  vehicles,  and  the  Sectiorul  Tire,  now 
made  in  larger  sue*  for  motor  carriages. 

The  Diamond  Rubber  Co.  showed  their  wdl-known  Dia- 
mond Motor  Pneumatics,  and  the  Goodyear  Tire  &  Rubber 
Co.  a  new  line  of  solid  and  pneumatic  tires  fnr  motor  vehi- 
cles. 

WIRt  WEIRKL  ANDHUaSTKBBINCpCVICK.     ■ 

The    Weaton-Mott    Co.,    Ulica,    N.   Y.,    manutariurera   of 

wire  wheels  for  motor  carriagcA.  exhibit  a  new  motor  wheel 
and  steering  device  combined,  which  i\  of  very  neat  and  sub- 
ttantial  constniaion.  The  fork  of  the  steering  device  >&  a 
forging  and  tlie  cones  arc  screwed  duwn  through  it.  The  cupa 
are  inAeried  in  the  central  forgmg,  wtdch  has  two  arms,  to 
one  of  which  the  rods  from  the  steering  lever  are  connected, 
while  the  other  constilutes  the  spindle  for  the  hub  of  the 
wheel.  The  cone^  are  hollow  and  through  thrm  passes  a 
H-in.  binding  bolt  with  lock  nut,  wtiich  binds  the  forks  and 
tnm  solidity  to  the  parts. 

^-ftir  Ar\icc  is  duel  proof  and  t»  adjiutable  in  the  usual  man- 
ner ihruugh  the  cones.  The  weiithi  of  the  entire  wheel  and 
steering  apparatus,  which  i<)  intended  for  a  i,50o-H>.  carriage, 
is  JI5  lbs.,  with  j|-tn-  ptrcuniatics.  > 

Another  new  de[>anurc  which  they  have  made  is  seen  in 
a  Haring  edged  rim  to  prevent  rim  cutting  of  pneumatic  lirca. 

THK  MOTOa   WHCfX. 

A  meclianical  borie  ii  shown  by  the  InternatioiuU  Motor 
Wheel  Co.,  of  New  York  Oly.  It  »  a  tingle  powcrfttl  wheel 
fttippurting  a  gasoline  motor  and  attachable  with  little  change 
to  any  buaincu  wagon  alter  the  forward  truck  has  been  re- 
inovrd,  The  two-cyhnder  motor  in  hung  on  one  aide  of  the 
wheel,  while  on  the  other  wde  arc  two  small  KJt»nI«nr  innks 
i-al  (onn     No  water  jacket  is  used,  thr  'nal 

I  extending  more  than  an  inch  from  the  00 

aU  sulcs.  Tlie  drive  is  from  a  pinion  on  the  motor  «hatt  to 
a  gear  nn  the  motor  whret.  A  friction  clutch  throw*  ia  und 
out  of  gear  and  a  hand  wheel  governs  the  steering. 

The  motor  wheel  nhown.  which  i»  attached  to  an  ordinary 
iWU\tTy  wae<m.  carries  a  jVJ  h.p.  motor  and  weighs  about 
JiO  Ibt.   J  W.  Walten  Is  the  inventor  and  patentee. 


Rand  &  Harvey,  Lewiston.  Mc.  hare  bolll  a  mo«Dr  carriage 

.Automobiles  are  now  admitted  lo  cenain  drives  in  Fair- 
mount  Park,  Philadelphia. 

A.  O.  Lombard,  an  inventor,  of  WalervUle,  Mc,  has  bui)t 
a  steam  carriage,  which  be  is  perfecting. 

Geo,  E.  McElroy.  340  East  Market  St.,  Elmira.  N.  Y..  has 
patented  an  automobile  and  will  manufactnre  it 

The  Keystone  Match  &  Machine  Co..  Lebanon,  Pa,  are 
testing  a  new  steam  carriage  of  their  construction. 

Quick  &  Co..  Patcrson,  N.  J«  bicycle  builders,  will  mann- 
faclurc  automobiles  under  patents  owned  by  Mr  Qttick. 

PfCM  dispatches  announce  the  intention  of  the  Woodaj 
Motor  Vehicle  Co.  to  erect  a  very  large  factory,  this  lime  ai| 
Buffalo.  N    Y. 

The  Keating  Automobile  &  Wheel  Co.,  Middlctown,  Conn., 
arc  said  to  be  lilliug  a  large  order  for  electric  delivery  wagons 
for  a  big  New  York  department  store. 

The  People's  Automobile  Co.,  Cleveland,  O.,  has  t>een  char- 
tered with  a  capital  stock  of  $50,000  to  mn  motor  omhibuscs 
in  competition  with  the  street  failways  of  that  atf. 

A  new  San  Francisco  concern  is  the  Sparks  .AjJtomobile 
Co..  capital  stock  $1,000,000,  The  directors  are  Chas,  H. 
Taylor,  W.  ).  Bartnett,  T.  J.  Sparks.  John  Curtin  and  S- 
Goodcnough,  of  Oakland. 

J.  II.  Yale,  traveling  salesman  fur  Trice  &  Co.,  whotcaahr 
paint  dealers,  of  Newark,  N,  J  .  has  been  using  a  steam  car- 
riage on  his  rounds  since  August  last  with  much  success,  even 
in  the  mountainous  regions  of  Pennsylvania. 

The  Philadelphia  Motor  Carriage  Co.  has  been  Inccfprocte... 
with  $[,000,000  capital  to  make  aiid  sell  electric  vehiclo.  The 
incorporators  are  C.  P.  King.  Philadelphia,  and  J,  T.  Mc- 
Graw,  C.  R  Durbin.  F,  H  Treat  and  Oaude  S.  Jarrict,  Graf- 
ton, W   Va. 

The  State   Dcpannumt  at  Washington  is  in  receipt  of  a^, 
communication  from  IT-  S.  Consul  Haktrad,  at  Birmingli 
England,    giving    favorable    testimony    on    the    economy 
motor  work  wagons,  as  demonstrated  by  the  recent   hc«vy 
motor  trials  in  England. 

Dr.   O.   P,  Sook.   of    Newark,   O..   recently   ii3>     . 
Baltimore.  Md.,  to  his  home  in  a  special  steam  cartia^ 
he  had  had  huill  (or  use  in  his  practice  by  the  Crouch  Auie 
mobile  Mfg.  A  Transp<ir(ation  Co..  of  BaJliaiorc.    The  Doclfl. , 
named  hit  nevt  catrtage  the  "Kittle  Oovrr,"  somewhat  tug- 
grstivr  ol  Dobbin  still. 

The  Old  Dominion  Motor  Car  Co.  Is  petitioning  for  a  char- 
ter tn  run  motor  vehicles  in  the  city  of  Richmond,  Va.  The 
capital  stock  uf  the  comitany  will  be  not  .less  than  $100,000 
Capt  .Andrew  Pit/inie.  of  Richmond,  wdl  be  president,  ar>d 
the  others  interested  are  said  to  Dc  V.  G.  Robinwjn.  of 
dclphia;  J.  F.  Barry.  J.  P.  Evans  and  Albert  Davis,  of  Ne 
York. 
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LONDON  NOTES. 


London,  Oct.  la. 

THE   TARK   WEIGHT  OP    IIKAVY   MOTOR   WAGONS. 

In  the  course  of  his  pApcr  read  at  a  meeting  of  the  British 
AsiocUtioti  for  ihc  Advancement  of  Science  at  Dover,  last 
munOi.  Mr.  Thoniycroft,  the  head  of  the  concern  known  as 
the  Steiun  Carriage  &  Wagon  Co..  J-td.,  drew  attention  to  the 
drawback  attending  the  hmiling  of  the  tare  weight  of  heavy 
mutui  veliicles  in  the  United  Kingdom  to  .1  tons,  considering 
it  lo  be  "the  one  and  only  obstacle  now  remaining  in  the 
way  of  the  complete  solution  of  the  problem  of  5teain  on  com 
mon  Toadi.'*  Frobably  as  a  result  of  Mr.  Thornycrotfs  paper 
a  conference  is  to  be  held  on  Nov.  15  belwecn  tlie  members 
oi  the  committee  of  the  Automobile  Club,  the  council  of  ihc- 
Liveipool  Self  Propelled  Traffic  Association  and  the  represen- 
tatives "f  firms  engaged  in  the  constniction  of  heavy  motur 
Vehicles  lo  consider  the  advisability  of  attempting  the  introduc 

tion  of  a  bill  to  raise  the  tare  limit. 

« 

TI?E  TTRGAN  *   KOV  MOTOK  CAKRIAGR. 

1  send  yoji  a  drawing  showing  a  plan  of  the  motor  and  mecli 
anism  of  the  Turgan  &  Foy  carriage,  illustmted  in  Tli- 
Hortele&s  Age  for  Scpu  .lo.  This  drawing  shows  clearly  tli. 
pOMtlon  o(  the  motor  and  its  horizontal  tly  wheel  The  lattir 
i*  ntvel  by  reasim  of  its  sirel  wire  spokes  or  arms.    1  was  m 


error  in  stating  In  my  former  description  that  the  belts  ran 
from  the  vertical  shaft  in  n  vertical  countershaft  at  the  rear. 
As  will  be  seen,  the  latter  ii  horizontal,  the  belts  being  crossed. 
In  the  illustration  herewith  A  is  the  motor.  B  thelly  wheel. 
C  the  carbureter,  d  the  steering  wheel,  c  the  variable  speed 
control  handle.  E  the  belt-shifting  gear,  g  the  balance  and 
variable  speed  gear,  h  the  silencer  and  i  the  tubulnr  frame 
supporting  the  motor,  etc. 


\lllial9tf«>ll 


IIIE   ALLARD   MOTOR   CARRIAGE. 

A  NEW  STARTIKO  OKAB. 
One  of  the  drawbacks  to  the  popular  Benz  carriages  is  the 
necessity  of  the  driver  having  to  distnount  from  his  seat  to  put 
the  motor  in  operation.  With  the  view  of  overcoming  this 
difficulty.  Sladling  &  Plenty,  of  Newbury,  near  Reading,  who 
hold  the  agency  for  these  carriages  in  tlial  district,  have  re- 
cently introduced  a  device  whereby  the  motor  may  be  started 
(rum  the  driver's  seat.  The  patents  not  being  all  and  fully  com- 
pleted. I  am  not  able  to  send  you  full  particulars  of  the  device, 
but  bnefly  stated  it  consists  of  a  special  pulley  fixed  to  the  Hy 
wheel  with  an  automatically  acting  ratchet,  which  engages 
when  the  wheel  is  puHed  by  a  wire  cord  extending  to  the 
driver's  seat,  and  is  taken  out  of  gear  when  the  engine  starts. 
The  new  surtlng  device  is  claimed  to  be  mo&t  effective. 

ANOTHRH    Kl'N   TO   BRICIITON. 

A  few  automobilists  in  America  will  remember  the  memora- 
ble motor  run  from  Ix>ndon  to  Brighton  on  Nov,  14,  i8g6,  to 
commemorate  the  in.iugit ration  of  the  Light  Locomotives 
Act,  1896.  The  Motor  Car  Club  has  this  week  issued  an  an- 
nouncement that  to  celebrate  "Emanctpaiioo  Day"  tliey  will 
organize  a  run  over  the  same  route  on  Monday.  Nov.  13.  A 
bamiuct  is  to  be  held  at  the  Hotel  Metropole,  Brighton,  iJie 
same  evening  to  celebrate  tlie  cvcnL 

THT,  VaAKC  MOK.SK-1<OWKR   OP   MOTOK  VSHICLES. 

In  last  week's  issue  of  the  Engineer  there  appears  an  inter- 
rsting  letter  (r<tm  John  S.  V,  Hickfnrd.  of  Canibtjrne,  Cornwall, 
a  well-known  maker  of  mining  machinery,  in  which  he  makes 
a  suggestion  with  regard  to  the  testing  of  the  brake  horse- 
power of  tnotor  vehicles.  As  the  question  is  an  interesting 
one.  I  append  an  extract  from  (he  letter  in  quest  ion: 

"Let  a  wooden  ptattorm  be  laid  in  the  e^cimination  yard 
near  a  strong  wall  or  post  with  a  ring  bolt  in  it  sufTictently 
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strong  to  itoiitl  the  utmost  putl  of  the  car  to  be  tested.  The 
platlunn  tnuM  be  qtittr  level,  ind  me.ina  should  be  provided 
to  wet  it  to  keep  it  irom  burning.  Pbce  the  car  on  the  plat- 
form and  anchor  it  to  the  rinK  boll.  Now  ilArl  ihe  engines, 
an'l  rither  jark  up  the  weight  oH  the  drivlog  wheels  or  add 
weight  to  Ihciti  till  ihcy  slip  at  the  s(iccd  tor  responding  to  the 
speed  ai  which  il  15  deiired  to  lest  the  hone-power  nl  the  cnr. 


mt   MClACnUAN   CASOLINE   MOTOfc, 

[  ukc  it  that  ihc  |m1I  on  the  ring  bolt,  measured  by  suitable 
iBcans,  and  multiplied  by  the  peripheral  &peed  of  the  driving 
wheels,  will  give  tl)c  power  given  out  at  Ibe  rims,  The  ptsl- 
(orm  or  braho,  being  of  wood,  would  not  wear  the  tires  and 
could  be  prtvcntcKl  ftom  Imriiittg  hy  water." 

ttM(;i?ceiLJtlMU   riKJ)l3  ADOPT    MOloK    WAGONS. 

I  have  already  referred  to  the  fact  that  Johnson  &  Phillipa. 
dcctrtcal  mgiueer*.  of  Old  Charlton,  Kent,  liave  lately  pni 
a  "Ufu"  xlcailt  wauon  in  service.  I  now  learn  that  Vickcrs. 
Sont  tt  Maxim,  ihc  great  gun  making  roncrrn,  ni  Kriih.  in 
the  same  county,  are  nl  prrNrnt  cxprninrnlinK  with  a  tiermau- 
Daintler  lorry  n(  the  type  iDuitrated  in  The  Hor»ele«»  Age  for 
July  -jA  laftL  The  vehicle  has  a  carrymg  caiiaLitj  ol  J  lun»  atid 
has  lately  been  occupied  In  the  transport  of  war  material  be- 
tween Eriih  and  Wmilwich  Arsenal,  wilh  so  fcir  guud  rctultt^ 

Fiom  Wi.lverhaniptnn  comes  the 'news  that  a  number  o( 
local  genllvinen  are  contcntplating  the  establishment  (W  a  scr* 
vice  oi  motor  nmmbuies  in  liic  town.  A  motor  car  service 
has  also  ju*t  been  started  in  Multtnghani  briwcru  Trrut  Bridge 
and  St  rcter's  Church,  while  at  RamsRatc  a  (".lulihanl  strain 
DitinUfUi  is  about  tu  be  put  in  Krvlce 

H«)ft>iai,a«)i  VRHlcua  foa  Mri«i>  irAt  work. 

At  a  meeting  this  werk  the  vestry  nl  the  Pariah  ul  Cbel»ca 
adopted  the  rtjicirt  of  it*  »urveyor  rrcommending  that  adict- 
tiaemems  be  i»sun]  (or  three  motor  vehicles,  to  be  supplied  un- 
der proper  giiaranlret  »  lo  maintenance,  cost  of  working. 
etc  Thus  does  anothrr  local  authority  give  its  support  to  the 
auinmohtic  movement. 

uairtxc  CHAINS  rua  Motot  vaitinis. 

Brampton  Bros.,  LliL,  of  Bimiinghani,  have  issueil  a  large 
chart  showing  in  full  size  the  many  iiaticms  oi  blocVs  and 
roller  chaina  fur  use  on  motor  vehicles.  Tlie  chart  is  useful. 
as  il  divts  not  only  the  various  pilches  and  breaking  loads  of 
the  chaiuk.  hut  ;il«n  the  dimrn»ii)n»  of  the  rollers  and  blocks 
in  the  same  Mi-<>!r'.  Hffimjiton  have  canted  quite  a  reputa- 
tion af  niakem  of  dr  >%  for  aufuniobitcs,  their  prod- 
ticts  being  alnuist  tv  ;  used  in  England,  and  very 
largely  in  France.  i>o  that  I  am  not  "puffing"  them  ttfo  much 
in  suggesting  that  cnnstructors  of  motor  veJiicles  in  .Mnerica 
would  do  well  lo  oblain  ■  copy  of  the  chart,  even  ii  they  did 


not  adopt  Brampton  chains     The  information  the  chart  con- 
tains would,  1  am  sure,  prove  u*ef«l, 

A  new  driving  chain  has  lately  been  put  on  the  market  by 
Ilerr  Robert  Kaiser,  o(  (he  Ma^chinrnfabhk.  Barmen.  Ger- 
many. The  chain  is  of  the  bltick  type,  the  feature  bcmg  the 
em[ilo>mcni  of  a  number  of  itniall  steel  pins,  acting  aa  rollers, 
l>eiweeu  the  rivet  and  the  hole  in  the  block,  the  tnaker  claim- 
ing a  rcductino  in  friction  and  wear  on  the  rivets.  The  blocks 
arc  of  A  special  form,  having  a  deep  central  groove,  adapted 
tn  6t  on  a  stumpy  auxiliary  tooth  on  the  sprocket  wheel  ar- 
ranged between  the  ordinary  teeth.  The  rollem  are  not  carried 
III  a  cagc^.  as  m  the  Mo«6berg  and  other  shaft  roller  bcarmgs. 
but  are  all  in  cutitact  with  each  other.  Provininn  lor  lubri- 
cating the  roller  beaHng  is  made  by  the  drilling  of  a  small 
h'de  in  rarh  end  of  the  block  A  feature  of  the  rivet*  ii  thai 
although  round  in  the  center  the  etids  are  of  an  oblong  shape 
and  lit  into  currespondtngljr  shaped  holes  in  the  links  or  ftide 
l<l.i(*-v,  the  itiiii  being  in  thii  way  prcventrd  from  working 
Iitiix'  The  KAisrr  chain  i<  made  in  a  number  of  sixes  and 
pitches,  file  latter  ranging  from  J  in.  up  to  5.8  in. 

A   CO-AHMP  CirV. 

In  prevUitts  letteri  I  have  relerrvd  lo  the  |<v.aheadan«  o( 
Ncwca>tle-on-Tync  in  niatlrrH  automobile  The  Newcastle 
and  District  Motor  Car  C» .  Ltd..  has  already  got  abom  lour 
Daimler  cars  running,  and  these  have  proved  so  successful  it 
is  protwMed  to  mcrea^r  ihe  nwml»eT  lo  ten.  The  directors  have 
alwi  acijuired  land  on  which  to  tjcci  a  large  comigatrd  iron 
buildmg  to  accommodate  n<i  less  than  30  vehicle*. 

E.  J.  Pennington,  of  the  Pennington  Motor  Co.,  and  H.J. 
I.jswaon.  of  the  Hriti&li  Motor  Co.,  have  art  oui  for  .America 
on  business  connected  with  the  sale  of  the  Pennington  motor 
paicnti  on  your  side  of  the  .Xtlanitc. 

Tlie  Riley  Cycle  Co .  Ltd .  ol  tl»e  City  Cycle  Works.  Co»- 
eiiiry,  is  the  latest  .Midland  cycle  concertt  to  take  up  the  cuo- 
>trucii»n  of  motor  vehicles,  they  being  at  present  engaged  «m 
the  con^iniction  of  a  motor  tricycle  4f>d  a  two-seated  quadri- 
eyele.  The  Riley  Co.  have  adopted  the  popuUr  iV  h.  p.  De 
Dion  gaaoline  motor. 
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IQUESTIONS  AND  ANSWERS. 


At  !&«  raquert  of  isiiiij  u(  our  ruden  we  hav«  decklRd  id  open  a  drannmcnt  of 
Qoobom  nnH  antwert.  Wa  will  vntjaavuf  to  M)(w«r  any  dalmil  (tucilion  in  prac- 
neal  cnpaawiat  pcnwaunc  to  wuAor  ««tikle*. 


rir.  Schaum*s  Balanced  Hotor. 


New  Haven,  Conn..  Oct.  21. 
Editor  Horseless  Age: 

It  would  require  a  good  deal  of  space  to  treat  pro[>crly  of 
all  the  misconceptions  exhibited  in  Mr.  SchHum's  motor  de- 
sign.   Tlie  tiiaiii  points,  however,  may  be  outlined  as  follows; 

1.  The  vibration  of  a  motor  has  nothing  to  do  with  the 
speed  of  the  fly  wheel.  It  is  due  lo  two  things — ihc  inertia 
of  unbalanced  reciprocating  and  rotating  parts  and  the  reac- 
tion of  ihe  engine  from  the  irregular  torque  apphcd  by  the 
explosions  to  the  shaft. 

2.  A5  Mr.  Schaum's  pistons  move  in  and  oin  together,  and 
have  no  equal  and  oppositely  moving  parts  or  weights  to  bal- 
ance them,  they  will  shake  ihe  motor  as  hadly  as  the  piston 
of  any  single-cylinder  engine  If  the  cranks  arc  unbalanced 
tlieir  centrifugal  force  will  be  added  at  tlic  ends  of  the  strokes 
to  the  inertia  ol  the  pistons. 

3.  Tlte  advantage  of  the  appositely  rotating  crank  shafts,  in 
balancing  the  torque,  is  apparent  rather  than  real.  Doth  ore 
geared  lo  one  work  shaft,  and  the  engine  frame  will  merely 
react  about  the  latter  instead  of  about  the  individual  crank 
shafts.  . 

4.  An  additional  defect  15  doe  to  the  fact  that  the  crank  cbafts 
alternately  accelerate  the  (ly  wheel  and  are  pulled  by  it  Owjng 
lo  this,  any  backlash  in  the  gears  will  result  in  noisy  action 
and  rapid  wear. 

It  would  be  thought  curious  indeed  that  after  "al  least  a 
dozen"  attempts  any  one  should  have  arrived  no  nearer  to  a 
correct  solution  of  the  problem,  were  it  not  that  so  little  at- 
tention is  paitl  to  the  balancing  of  engines  outside  of  the  ma- 
rine branches.  Balanced  action  is  quite  as  desirable  in  a  car- 
riage as  in  a  steamship,  but  the  literature  of  the  horseless  vehi- 
cle is  yet  mostly  in  ovo.  and  the  experimenter  must  needs 
acquaint  himself  with  mathematics  and  dig  out  his  information 
from  abstruse  ireatt^^cs  on  the  high-speed  steam  engine.  To 
any  one  who  can  understand  or  at  least  apply  the  formulas 
there  to  be  found,  a  few  doHars  thus  invested  will  result  in  an 
incalculable  saving  of  time  and  coin. 

HERBERT  L.  TOWLE. 


To  Silence  the  Exhaust  Without  Chok- 
ing Engine. 


Youngstown,  O.,  Sept.  25. 
Editor  Horseless  Age: 

Please  give  description  o[  niuffler  which  will  tliortnighly 
muffle  the  exhaust  of  .1  6  h.p.  engine  the  primary  exhaust  of 
which  discharges  into  a  2-)n.  pipe  and  the  secondary  exhaust 
into  a  t'/4->n.  pipe.  The  engine  has  a  6-in.  stroke,  llie  area 
of  the  piston  is  5J4  in. 

The  difficulty  has  been  to  get  a  muffler  which  would  silence 
ihc  exhaust  without  choking  the  engine. 

THE  KKKDONIA  MFG.  CO. 


To  "thoroughly  mulllc"  the  exhaust  is  no  easy  task,  and.  as 
a  general  thing,  is  a  compromise  at  best. 

Would  suggest  that  the  last  length  (furtliest  from  engine)  ul 
exhaust  pipe  be  slotted  through  from  end  lo  end.  The  cut 
through  the  wall  of  pipe  can  be  easily  done  on  milling  ma- 
chine or  planer.  Replace  the  length  of  exhaust  pipe  and  cap 
ihe  outer  end.  This  is  a  simple  expedient  and  has  been  sue* 
ccssfully  adopted  where  gas  engines  have  been  in  close  prox- 
imity to  residences.  The  width  of  slol  through  pipe  ir  '*>*ind 
determined  by  experiment,  the  idea  of  course  being  to"*pass"'" 
the  exhaust  through  a  long  narrow  opcuing  several  times  the 
area  of  the  bore  of  pipe. 

We  shall  publish,  in  the  near  future,  an  article  dealing  to 
some  extent  with  this  matter:  in  the  meantime  we  trust  our 
friend  will  try  the  foregoing  plan  and  report  fully. 

R.  I.  C. 


The  Jump  Spark  in  the  Lead. 


Coden,  Ala.,  Oct.  it. 

Editor  Horseless  .^gc: 

What  are  the  objections  and  difficulties,  if  any,  in  the  way 
oE  an  electric  sparking  device  having  fixed  platinum  electrodes 
in  combustion  chamber?  Will  such  a  device  work  as  satisfac- 
torily and  cfonumically  a.s  the  wipe  spark,  all  things  being 
equal?  D.  R.  I-. 

Note  the  answer  lo  G.  G.  C,  page  15.  Oct.  11,  1899.  The 
well-known  De  Dion  and  Boutoii,  as  well  as  the  Benz,  motor> 
use  fixed  electrodes  successfully.  The  question  as  to  the  best 
form  of  igiiiition  device  resolves  itself  purely  into  a  choice  of 
evils  with,  we  undcr.^tand,  the  jnnip  spark  in  the  lead  so  far  as 
the  total  number  of  sparking  devices  ou  vehicle  motors  is 
concerned.  R.  I.  C. 


An  Eight  Cylinder  Idea. 


Rochester,  N.  H.,  Oct.  la. 
Editor  Horseless  Age: 

Inclosed  I  send  you  a  plan  of  a  gasoline  motor  that  I  would 
like  you  to  look  over  and  tell  mc  if  such  a  combination  might 
be  practical. 

I  have  been  led  to  consider  the  need  of  such  ao  engine  by 
a  conversation  I  had  some  time  ago  with  a  gentleman  that 
had  been  driving  an  automobile  through  the  New  England 
States  advertising  a  patent  medicine  this  summer.  The  auto- 
mobile he  was  driving  was  a  one-cylinder  fourcycle  motor 
of  8  h.p.,  and  .styled  to  t>c  free  from  noi.sc,  vibration,  odor,  etc. 

The  noise  was  such.  I  was  told,  that  conversation  was  almost 
impossible  while  on  the  way,  and  the  vibrations  told  so  much 
on  his  ner\-es  that  he  wa.<i  glad  when  the  motor  broke  down 
and  the  uutomdbilc  had  lo  be  sent  back  lo  the  maker.  Fur- 
thermore, he  lold  mc  that  in  spite  of  ihc  water  jacket  the 
motor  heated  so  that  he  was  often  obliged  to  stop  on  the  way 
lo  let  it  cool  down. 

It  is  evident  that  there  is  too  much  work  for  one  cylinder. 

To  make  an  engine  with  eight  cylinders  seems  complicating 
things  beyond  reason,  and  it  seems  also  that  the  liability  to 
break  down  will  increase  in  proportion  with  the  number  of 
cylinders;  but  when  one  considers  the  light  work  that  is  given 
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to  uch  cylinder  (alter  each  quarter  of  a  turn  the  working  cyl- 
inder U  relieved  by  another  one),  and  the  low  speed  at  wfaich 
the  engine  can  be  operated,  one  can  see  that  the  danger  of 
brvaking  down  is  pretty  well  averted. 

The  qucftiion  ol  weight  niight  also  l>c  considered.  The  in- 
crease of  wcighl  would  nn(  be  very  large,  as  ilic  fly  wheel  could 
be  reduced  a  good  deal,  the  gearing  rnlirely  suppressed  and 
the  base  plate  shalt.  etc.,  not  ha%ing  lo  bear  so  much  strain 

wen  time,  could  be  made  lighlcr  (or  a  given  horse-power 

an  with  a  ilnglc-cylfndrr  engine,  nut  speaking  of  jackets  and 
water 
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Krtiiiie  »ern  from  above.  The  »piral  gear  at  the  bottom  of 
tbc  picture  is  omitted. 

A— Mutur  ihaft 

&— Crank. 

C — Crank  pin. 

D — Slide  (or  the  crank  pin. 

E— Links  connecting  the  crank  piu  slide  with  hollow  trunks 
that  like  the  place  of  (>ivtrm». 

F— llolUm  tfunk«  divided  into  Iwu  ttne<|ua)  parti:  part  0  >• 
tt»ed  as  comprcRsion  space.  Thew  tiunira  almmt  fill  ihc  cylin- 
der, leaving  only  a  small  Irec  tpace  between  thcin  and  the  cyl? 
itidcr. 

H— UnkB  or  slides  nniling  the  two  oppotitt  cyKndcrt 

I — Cylindrrt  unpntithed  iiuide  and  flangrd  on  tfar  outside 
•o  a»  to  give  beltu  radition  of  bcaL 


K— Spiral  gear. 

L— Eccentric  shaft  turning  half  as  bst  as  the  motor  shaft. 

A  cylinder  costs  generally  pretty  high,  on  sccuunt  ol  the 
borings,  but  the  cylinder  I  liavc  got  in  view,  and  o(  which  I 
make  here  a  rough  drawing,  ought  not  to  cost  ranch. 

It  is  simply  a  rough  casting  ribbed  on  the  outside;  instead 
of  a  piston  a  hollow  trunk  that  fits  snugly  m  the  packing  of 
the  cylinder,  but  di.^s  not  cumc  in  cutitact  with  tJic  walls  of 
the  cylinder,  leaving  a  smalt  free  space  all  around  it  (t  think 
such  a  disposition  could  be  used  in  engines  of  snull  siie). 
This  trunk  being  strongly  linked  with  the  other  one  oppo- 
site to  present  any  wabbling,  and  being  opened  at  the  end 
nejr  the  shaft,  would  help  the  cooling  of  the  clyinder.  With 
this  diiiposiiion  the  only  friction  would  be  that  of  the  intnk 
on  the  packing  of  the  cylinder  and  no  oiling  inside. 

Tlic  advaiiuges  of  such  a  cylinder  could  be  resumed*  so: 
Cheapness,  no  oilmg  inside,  radiation  of  heat  frotn  the  whoU 
surface  of  the  cylinder  nt  all  times,  thi^  radiation  being  ren- 
dered more  efhijcut  by  the  unptjlished  inside  of  the  olittder; 
radiation  of  hent  from  inside  tlie  trunks,  especially  wbeti  in 
motion.    , 

An  engine  of  this  description,  with  tninki  2  in.  diam- 
eter and  at  stroke  of  4  in,,  would  lake  a  door  apace  of  %$  a  3$ 
in.  and  be  equal  in  power  tu  a  one-cylinder  engine  witli  a  pis- 
ton surface  of  25  in,,  nr  pretty  near  6  in.  in  diameter,  with  a 
stroke  of  4  in.  Of  course  this  engine  can  be  made  reversible, 
and  by  the  addition  of  a  reservoir  for  compressed  air  fed  by  a 
special  pump  we  can  nuke  the  motor  self- starting.  That  com- 
pressed air  can  also  be  used  to  send  a  current  of  air  to  cool 
(he  engine  by  ihc  means  of  an  tnicctor.    Youn.  etc, 

ERNEST  DUVAU  IL  D. 


The  ci>mmunicat)on  is  so  suggestive  and  covers  so  wide  a 
field  that  wc  commend  it  to  the  attention  of  oar  readers,  and. 
(ur  the  present,  refrain  from  extended  cwnmeni. 

Wc  uke  it  as  a  very  encutiragiug  sign  of  the  times  when  a 
medical  man,  lUie  of  the  ctas4  likely  lu  br  early  in  the  auto- 
mobile market,  exhibits  such  a  keen  and  thoughtful  mtcresi 
in  motor  design,  and  we  trust  the  several  points  will  receive 
tlic  attention  and  hrlplul  criticism  they  merit. 

R    I    C 


The  price  ol  gaitolinc  is  rapidly  in^rciaing  iii  l-i^nirc.  owing 
to  the  increased  consunipiton  in  motors  and  the  dispositioa 
(A  the  fargc  refineries  to  anticipate  this  consumption.  The 
raise  is  said  10  be  5  centimes  »  liter,  which  cut»  down  the 
profit  of  thr  dealers  and  Is  regarded  by  the  chauffeori  u  ■ 
scflona  meitaee  to  ili<-ir  plr.t»urrs. 
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LESSOR  of  iheMK 

TTteri  uT  mutor  vL<tiicti«  an  IhtIikI  co  conlrlbuto  in  Ibis  dupiu-lineDt 
for  ttic  too4  of  lb«  [DdasUPir. 

The  Equine  nine  Analyzed. 

Boston,  Mass.,  Oct.  18. 
Editor  Horseless  Age: 

My  expCTience  on  tlic  road  in  tny  new  steam  motor  car- 
riage haa  been  »o  especially  enjoyable  that  some  account  of 
it  mny  be  of  inlcresi  to  readers  oi  The  Hor&clcss  Age. 

After  the  first  Jew  inilcK  of  steep  hill-climbing,  testing  the  ' 
power  aud  mnn.igcability  of  the  innovation  in  a  most  suc- 
cessful manner.  I  was  soon  led  10  notice  the  impressions  evi- 
dently produced  in  ihc  mind  of  the  horse.  Some  minds  jo^geil 
on.  rvidenUy  tired  and  worn  with  days  and  years  of  drudgery 
and  no  hope  of  green  pastures.  These  barely  noticed  that 
ittj  bhiik  dashboard  was  there  at  all.  They  thought  of  bam 
and  hay  and  longed  for  rest — pathetic  pictures.  Others,  young 
aud  brisk,  with  eyes  alert,  eager  for  some  exercise,  seemed 
astonished  at  the  mere  absence  of  a  horse.  What!  four  wheels 
and  a  dashboard  and  no  noble  animal.^  I  often  stopped  to 
apologize — not  that  apology  was  necessary,  bin  that  I  was 
considerate  of  their  feelings.  The  effect  was  often  magical 
and  extended  to  their  drivers  and  owners.  "Thank  you,  sir," 
"1  thank  you."  greeted  my  ears  as  family  carriages  with  dash- 
ing spnns  passed  by. 

In  return  for  my  evident  desire  to  allay  their  fears,  a  cor- 
responding effort  was  made  to  accustom  the  horse  to  the 
novel  sight  In  c\try  caitc  the  drivers  seemed  to  feci  that  the 
motor  carriage  is  to  be  universally  welcomed..  In  fact,  my 
greatest  enjoyment  has  been  in  feeling  thai  each  person  I  met 
was  a  friend.  It  is  very  evident  that  even  such  little  cour- 
tesies along  the  way  can  tlo  much  to  harmonize  and  recon- 
cile both  horse  and  man  to  the  motor. 

While  I  have  encountered  no  uiunanagcable  horses  or  run- 
aways, and  no  accidents  have  occurred.  I  have  been  much  in- 
terested to  determine  the  cause  of  alarm,  shown  in  about  lO 
per  cent,  of  average  horses  one  meets  on  the  road.  At  first 
the  slight  noiseless  cscai>c  of  steam  seemed  an  explanation, 
bm  1  have  since  noticed  the  same  average  symptoms  of  alarm 
when  moving  down  grade  or  standing  with  no  escape  of 
steam  whatever.  The  experience  of  hydro-rarbon  and  elec- 
tric motor  drivers  has.  I  think,  been  about  the  same. 

Conceding  a  large  measure  of  intelligence  lo  the  horse,  it 
doubtless  seems  odd  in  his  mind  that  a  vehicle  on  the  high- 
way can  move  without  his  assi^itancc.  Possibly  some  of  this 
feeling  in  a  man  would  he  conceit.  I  think,  huwcver,  that 
hencefuith  special  training  of  the  horse  will  receive  more 
attention.  For  the  public  safety  a  horse  alarmed  without  some 
reasonable  cause  will  hardly  be  alU.wcd  in  crowded  thorough- 
fares— certainly  not  to  the  exclusion  of  the  much  safer  and 
more  manageable  motor  vehicle.    Very  sincerely  yours. 

W.  P.  KIDDER. 

-* 

The  Other  Side. 


experience  so  well  it  could  not  be  improved  on.  My  seven 
days'  traveling,  however,  was  not  done  on  consecutive  days, 
as  the  motor  always  had  to  rest  from  one  to  three  days  after 
a  few  miles  run  before  it  could  be  persuaded  to  operate  again. 

1  purchased  the  carriage  for  the  reason  tliat  I  could  not  make 
my  own  temper  harmonize  wSlh  the  natural  disijosition  of 
horses  and  thought  tliat  at  last  a  motive  power  had  come  that 
man  could  boss  with  some  degree  of  satisfaction,  but  found 
that  driving  the  most  unreasonable,  lazy  anil  ignorant  horse 
13  simply  heavenly  as  compared  with  trying  to  start  a  gaso- 
line engine  on  a  hot  day.  I  know  that  there  are  some  who 
have  succeeded  in  mastering  the  intricacies  of  the  combination 
that  is  always  alluded  to  by  our  country  cousins  as  "that 
thing,"  but  I  will  have  to  be  classed  with  the  "also  rans." 

Yours  for  better  clays, 

A.  B.  GARDNER. 
The  clipping  alluded  to  reads  as  follows: 

Following  15  an  automobile  diary; 

"Monday.— Beautiful  start.  Thousands  saw  us  off.  Lovely 
day.  Roads  admirable.  Broke  a  hub  at  Bunkcrsvtlle.  Total 
distance  for  day  9  miles.  , 

"Tuesday. — Didn't  get  away  until  ^  p.  m.  Road  up  hill. 
Had  to  get  out  and  push.  Iaux  the  monkey  wrench.  Made 
4  miles. 

"Wednesday. — Raining.  Started  between  showers.  Soaked. 
Lost  one  of  the  lamps.    Stalled  in  a  ditch.    Distance  traveled, 

2  miles. 

"Thursday. — Nice  weather.  Road  heavy.  Up  grade.  Broke 
an  axle.  Had  to  send  for  new  one  to  Skipperton.  Made  JH 
miles  to-day. 

"Friday. — Got  early  start.  Covered  4  miles  in  2  hours. 
Broke  off  the  dashboard,  ripped  out  the  seat,  smashed  the  ec- 
centric and  lost  the  oil  can. 

"Saturday. — Tinkered  up  the  machine.  Started  late  in  after- 
noon. DowTi  grade  for  3  miles.  Machine  ran  away.  Busted 
ever)thing  that  wasn't  previously  busted.  Spent  3  hours  gath- 
ering Up  Imgrnents.  Have  cnvercd  21 3'^  mites  since  Monday 
morning — much  of  it  on  tool. 

"Sunday.— Rest."— Cleveland  Plain  Dealer. 


Studies  in  Electric  Ignition. 


By  Viator. 


Part  2. 


Dowagiac,  Mich.,  Oct.  30. 
5r  llorsel«s  Age: 

You  are  asking  for  experiences  of  the  road,  and  I  attach  a 

clipping  that  was  sent  me  by  a  friend  which  describes  my  own 


The  articles  appearing  in  yoiu-  journal  from  time  to  time 
upon  this  subject  lead  me  to  think  it  well  to  continue  the  dis- 
cussion more  broadly  than  my  first  paper  intended.         , 

It  may  be  broadly  slated  that  there  arc  an  infinite  number 
of  ways  to  provide  a  perfect  elcctirc  ignition.  Oh  ihe  other 
hand,  it  is  painfully  evident  that  the  average  inventor  is  contcn| 
to  use  about  the  first  one  of  these  many  which  comes  into  his 
head,  and  thi.H  utterly  irrespective  of  the  questions.  Will  it  keep 
in  order?  Can  it  be  easily  reached  for  examination  and  re- 
pair? In  this  latter  respect  it  docs  not  differ  from  many  other 
questions  in  motor  carriage  work — a  point  often  forgotten. 

Let  us  examine  into  the  various  points  which  insure  a  true 
automatic  action  of  an  etecirie  ignition  device.  First,  moving 
parts  must  be  few  in  number,  must  move  as  slowly  as  possible 
and  through  as  small  a  distance  as  possible.    Second,  moving 


pans  shoultl  not  be  subjected  to  great  hoat  and  should  be  »o 
situated  thai  they  may  be  econumical  and  adjusted  while  the 
engine  is  in  motion.  Third,  insulating  material  should  be 
stationary  and  not  on  the  moving  parts,  and  should  never  con- 
«titute  in  itscU  a  bearing  for  a  motive  part.  Insulating  ma- 
terial should  be  unalteetcd  by  heat,  oil  or  by  water,  and  should 
be  BS  strong  mcclianically  as  possible.  Fourth,  all  parts 
should  be  silent. 

Now  that  we  have  gone  over  the  rules  of  the  game,  how  shall 
wc  best  accompiisli  the  result? 

Electric  igpition  divides  itself  into  two  forms—that  accom- 
plished by  means  of  a  secondary  or  RhumkorfF  coil,  giving 
the  "jump  spark."  and  that  in  which  the  one-wire  coil  is  used, 
giving  the  breaking  or  wiping  spark.  (Both  these  coils  are 
induction  coils,  so  that  this  name  is  not  used,  to  avoid  con- 
fusion.) 
Both  methods  have  their  advantages  and  disadvantages. 
The  mcUiod  with  secondary  current,  as  fiu-nishcd  by  the 
Rhumkorff  coil,  is  on  the  one  hand  more  silent  and  adapts 
itseU  more  readily  to  the  dianges  in  the  relative  position  of  the 
apark  and  piston,  wliich  arc  now  showing  such  advantages 
over  the  old  form,  in  which  :fie  spark  always  came  at  or 
about  the  time  of  the  dead  head.  It  does  away  also  with  all 
necessity  for  moving  parts  in  or  near  the  cylinder.  It  is  more 
silent,  as  the  parts  do  not  liave  to  move  so  rapidly,  and  for 
these  same  reasons  the  parts  last  longer  and  there  are  fewer 
of  ihem. 

The  secondary  or  jump  spark,  however,  is  not  by  any  means 
so  easy  to  handle.  The  insulation  must  be  far  more  perfect. 
and  even  then  in  damp  weather  the  spark  will  run  along  the 
surface  of  the  external  pans  and  thus  avnid  the  required 
'•jump*'  in  ihe  axplosion  chamber.  Added  to  this,  tJie  points 
in  the  cylinder  between  which  the  spark  should  occur  will  be- 
come either  at  their  tips  or  their  bases  covered  with  deposit, 
which,  acting  as  a  conductor,  again  de«troys  the  spark.  Most 
of  the  various  Rhumkorff  coils,  moreover,  require  a  "vibrator" 
in  the  primary  current,  which  constantly  gets  out  of  order. 
These  troubles,  bad  enough  with  one  cjlinder,  become  worse 
when  two  are  in  ust,  and  the  commutation  becomes  more  com- 
plitHtcd  in  consc(|utrncc.  This  form  of  coil,  as  a  rule,  requires 
a  battery  and  docs  not,  in  my  experience,  work  so  well  with  a 
dynamo,  so  that  (or  automatic  use  both  battery  and  dynamo 
may  have  to  Ijc  nsed.  the  battery  to  run  the  coil  steadily  and 
at  starting  and  the  dynamo  to  keep  the  battery  full  (of  which 
more  later). 

Now  for  the  disadvantages  of  the  primary  coil,  giving  wipe 
or  break  spark.  (Under  this  head  1  may  include  those  forms 
of  dynamo  which  are  themselves  their  own  coil.) 

In  this  form  ihc  coil  gives  little  trouble,  as  it  contains  no 
moving  parts,  and  it  is  easily  disposed  of.  It  is  in  the  cylin- 
der that  ihe  trouble  comes.  Here  the  wipe  or  the  hammer 
must  move,  actuated  by  a  part  of  the  engine,  such  as  the  piston 
or  a  cam  on  the  engine  shalt.  It  must  be  returned  to  its  former 
position  by  a  spring,  and  all  these  moving  parts  must  move 
quickly  with  a  sudden  motion  and  under  the  heat  effect  of  the 
explosion.  Now  comes  in  the  factor  of  noise  also,  as  these 
hammers,  etc..  must  rise  and  fall  with  a  sharp  motion  easily 
heard  in  some  carriages  at  50  yds.  or  more  in  the  country. 
The  violence  of  the  impacts  wears  out  the  hammer,  the  anvil 
and  the  insulation  between  the  same  and  the  frame  of  the  en 
ginc.  In  addition  to  this,  it  is  not  easy  to  make  the  sparks  at 
a  variety  o!  times  in  relation  to  the  engine  cycle,  and  this  Is 
of  rapidly  increasing  importance. 


Aluminum  in  Carriage  Building, 

.Aluminum  is  extremely  ductile,  and  one  of  the  easiest  met- 
als to  work  under  the  rolls;  in  fact,  rolled  sheet  one -thousandth 
of  an   inch  tn  thickness  is  much  used   tor  beating   into  leaf 
for  purposes  of  decoration,  silver  leaf  having  been   entirely 
driven  out  of  the  market,  as  Ihc  former  mclal  has  the  advan- 
tage of  not  getting  tarnished.    Sheet  metal  up  to  No.  8  S.  W.G. 
can  he  bent  cold  and  treated  generally  in  the  way  brass  and 
copper  are.     For  panelings  this  sheet  will  be  found  invalua- 
ble, especially  so  where  single  sweeps  are  concerned.     In  the 
case  of  double  sweeps  or  dome  shapes,  such  as  are  required  for 
the  roofs  of  broughams  and  hansoms,  ii  will  be  found  that 
those  accustomed  to  this  class  of  work  will  find  little  dilViculty 
in  hammering  the  sheet  into  the  desired  form,  though  this 
process  must  always  take  more  time,  and  be,  therefore,  more 
expensive,  than  dealing  with  simple  curves.    Of  course,  if  a 
great  deal  of  similar  work  has  to  be  turned  out  the  cheapest 
way  would  be  to  stamp  the  curves  in  the  sheets  with  steel  dies.* 
which  would  be  a  considerably  cheaper  process  than  that  of 
shaping  and  working  up  curves  on  built-up  material  intended 
for  a  roof  or  otlier  curved  parL     In  order  to  give  sufficient 
rigidity  to  panels  made  in  such  a  way  cross  ribs,  supports  or 
shaped  bearers  must  be  provided  at  intervals,  against  which 
the  curved  sheet  will  bear,  and  these  bearers  may  well  be  of 
cast  aluminum   of  slight  section,   having  ends   bolted  to   an 
aluminum    or   wooden   framework.     Sheet    aluminum    panels 
may  be  fixed  cither  tn  a  frame  cast  of  the  same  metal,  or  one 
of  %vood.    In  the  former  case,  a  very  secure  method  of  5xing 
the  panel  is  by  rivets:  it  must  be  borne  in  mind,  however, 
in  riveting  aluminum  sheets,  that  the  metal  is  so  malleable  as 
to  have  a  tendency  to  cloiiKate  ii  the  rivets  arc  close  to  the 
scam.     The  rivets  should   consequently  be  slightly   smaller 
than  the  holes.    Anotlier  method  of  dealing  with  panels  which 
is  coming  into  vogue  on  the  Continent  is  to  stamp  or  ham- 
mer the  panel  in  such  a  way  that  a  bead  or  frame  is  formed 
along  the  sides  from  the  sheet  itself.    By  carefully  burnishing 
Lhis  head  or  frame  and  painting  the  panel  a  most  pleasing 
efTecl   is  produced.     It  may  be  usefiU  to  note  here  that  the 
favi>rttc   method   of   burnishing  aluminum   is   to   employ   the 
ordinary  bloodstone  or  steel  burnisher,  which  must  be  dipped 
in  a  mixture  of  equal  weight  of  olive  oil  and  rum,  shaken  to- 
gether in  a  battle  until  an  emulsified  consistency  results;  the 
treatment  is  then  sinular  to  that  of  burnishing  silver,  care  be- 
ing taken  not  lo  press  as  hard  as  would  be  the  case  with  the 
laner  metal.    The  Americans  obtain  a  most  hrilliam  finish  by 
simply  using  a  piece  of  soft  wood  soaked  in  olive  oil,  with 
which  thu  grain  of  the  metal  is  filled  up.     Great  saving  is  ef- 
rected  in  using  aluminum  sheet  for  the  panels  and  roofs  of 
such  vehicles  as  broughams  or  hansoms,  in  that  there  is  no 
necessity  for  any  hide  to  be  pasted  on.    A  very  slight  amount 
of  'filling  up"  is  required  before  painting,  while  only  half 
the  usual  number  of  coats  of  paint  will  be  needed.    The  sheet 
meUt,   if  properly  prepared   by   "frosting."   will  be  found  to 
lake  and  adhere  to  the  paint  in  a  most  satisfactory  manner. 
This  es.sential  "frosting"  is  carried  out  in  the  following  way: 
Tlie  sheet  to  be  treated  is  dipped  fur  15  to  so  seconds  in  a  hot 
bath  prepared  by  taking  to  per  cent,  of  caustic  soda,  diluting 
it  with  cold  water  and  saturating  with  about  af-i  per  cent,  ol 
common  salt  in  an  iron  vessel.    The  solution  must  be  heated 
but  not  boiled.    The  surface  of  the  sheet,  which  will  have  be- 
come nearly  black,  and  covered  with  air  bubbles,  must  be 
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washed  in  an  abundance  of  cold  water  by  the  aid  of  a  5bcr 
bra^h,  then  again  dipped  and  washed,  aiid  finally  placed  in 
an  earthenware  vessel  containing  conccntritted  iiiiric  ai:id  until 
the  metal  has  become  qiiilc  white;  after  this,  washing  m  cold, 
running  water  and  drying  in  warm,  fine  sawdust  will  complete 
ihc  process.  If  this  dipping  is  carried  further  a  very  pleas- 
ing matt  is  given  to  the  surface,  which  will  keep  indefinitely. 
In  building  up  the  framework  of  carriages,  aluminum  may  be 
used  wiiJi  advantage,  cither  in  castings  or  in  the  rolled  slate, 
in  channel,  T  or  other  suitable  sections,  having  a  slrcngih  of 
from  i6  to  20  Ions  per  square  inch,  the  various  parts  being 
bolted  logelher,  care  being  taken  that  where  metal  joins  metal 
a  piece  oi  leather  or  equivalent  material  is  interposed  between 
the  two  to  absorb  vibration.  Where  an  electrical  plant  is 
available,  a  most  effective  method  of  joining  parts  is  by  elec- 
trically welding  tlieiu,  a  comparatively  easy  process  with 
aluminum  if  due  precaution  is  taken.  Greater  use  will  un- 
doubtedly be  made  In  the  future  ol  soldering  (or  joining 
aluminum  parts  together  and  to  other  metals.  At  present, 
however,  though  hard  and  soft  solders  arc  both  available, 
great  care  must  be  exercised  on  the  part  oi  the  manipulator 
In  effecting  a  thorough  iob.  The  difliculty  to  contend  against 
is  that  immediately  on  exposure  to  air  a  slight  film  of  oxide 
forms  over  tJie  surface  of  the  metal,  which,  though  arresting 
any  further  corrosion,  at  the  same  time  entirely  prevents  the 
aJuniinnm  being,  so  to  speak,  "tinned."  It  is  essential,  tlierc 
fore,  to  expose  a  fresh  surface  of  metal  only  when  covered  by 
the  molten  solder.  Among  uthers,  the  British  Aluminium 
Co.,  Ltd.,  to  whom  I  am  indebted  for  having  kindly  assisted 
mc  in  obtaining  data  for  this  paper,  have  a  special  solder  for 
this  purjH^se.  Their  instructions  arc  to  clean  off  alt  dirt  and 
grease  from  t)ie  surface  of  the  metal  with  a  little  benzine,  afy- 
ply  the  solder  with  a  copper  bit.  and,  when  the  molten  solder 
is  covering  the  surface  of  the  metal,  scratch  through  the  solder 
with  a  little  wire  bcraccli  brush.  By  this  means  the  oxide  on 
the  surface  of  the  metal  underneath  the  solder  is  broken  up, 
and  the  solder,  containing  its  own  flux,  takes  up  the  oxide 
and  enables  the  surface  of  the  aluminum  to  be  "tinned."  The 
bodits  of  motor  carirages  have  frequently  to  withstand  very 
considerable  strains,  and,  in  order  that  their  appearance  may 
not  be  prejudiced  by  the  provision  of  the  necessary  strength. 
ibc  metal  tubes  ur  girders  are  so  intermingled  with  the  body 
as  to  form  part  of  the  lines  of  same.  Aluminum  has  been  used 
under  these  conditions  with  considerable  success;  its  low  spe- 
cific gravity  (2.6  rolled)  is  of  immense  importance  where  self- 
propelled  vehicles  are  concerned. 

Either  at  ordinary  temperature  or  at  red  heat  aluminum  is 
less  affected  by  try  or  damp  air  than  any  other  industrial 
meta!  •  ♦  ♦  It  will  retain  electro-plating  very  satisfac- 
toril)'.  though  it  has  been  found  that  the  process  cannot  be 
carried  on  under  quite  the  same  conditions  as  in  plating 
other  metals;  for  instance,  the  acid  in  the  bath  must  not  be 
capable  of  dissolving  aluminum,  but  at  the  same  time  should 
be  able  to  oxidize  any  liydrugen  di-veUiping  in  a  nascent  state 
on  the  cathode.  In  plating  atumimini  with  silver  it  is  desirable 
to  fijst  cover  the  metal  with  a  coating  oi  copper. — Autocar. 


The  Husker  Automatic  Liquid  Fuel 
Burner. 


This  burner,  which  is  hewing  introdxiccd  by  Messrs.  Musker, 
a  large  fjnn  of  nieclianical  engineers,  of  T.iverpool,  England, 
who  are  ictively  taking  up  the  manufacture  of  heavy  motor 


vehicles,  contains  several  features  of  novelty  and  originality. 
The  burner  is  oi  thai  class  known  as  a  vaporizer  or  gasificr, 
and  it  is  combined  with  a  steam  generator,  so  that  (he  oil 
lliquid  fuel),  water  and  air  are  all  supplied  according  to  the 
quantity  of  hear  or  steam  required — i.  c.,  tn  relative  propor- 
tional quantities,  or  nearly  so:  the  variation  of  quantity  being 
effected  by  the  pressure  of  steam,  and  the  proportion  of  sup- 
ply being  effected  by  a  small  motor  driven  by  steam  from  the 
generator.  Tlius.  if,  when  running,  sTcani  is  cut  off  from  the 
main  engine  oi  the  vehicle,  and  ilie  pressure  of  the  generator 
exceeds  the  normal  pressure,  this  acts  through  a  valve  or  gov- 
eronor  device,  so  as  to  govern  the  speed  of  the  secondary 
supply  or  controlling  engine. 

With  regard  to  the  vaporization  and  combustion  of  the  oil. 
all  the  air  reqmred  to  support  combustion  of  the  fuel  is  sup- 
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FIG.    I. 

plied  by  a  blower  or  air  pomp,  so  that  the  proportion  of  air 
to  oil  is  positive,  and  is  kept  constant. 

This  air  is  heated  to  a  very  considerable  temperature,  and 
is  then  in  this  condition  delivered  to  the  oil  vaporizer  The 
ht^at  of  the  air  assists  in  the  efTeclive  vaporization  of  the  oil, 
and  mixing  with  it  the  two  pass  together  to  the  burner  aper- 
tures. 

The  burner  portion  proper  consists  of  a  pUirality  of  small 
holes  or  nostrils,  bored  through  a  block  of  metal  of  some  con- 
siderable thickness;  and  arc  preferably  so  proportioned  in 
relation  to  the  volume  of  gaseous  fluid  that  the  pressure  be- 
hind or  within  the  burner  aiiertures  or  nostrils  is  small  and 
the  velocity  of  issuance  comparatively  low.  This  obviates 
noise,  and  the  supply  being  continuous,  back  firing  is  ob- 
viated. 

In  front  of  the  nozzle  flames  is  an  obstruction  or  baf1!e  in 
the  form  of  a  heavy  metal  grid,  which  assists  in  breaking  ap 
the  flame  and  prevents  too  great  a  velocity  of  flame  jet.  In- 
side the  burner,  usually  at  the  entrance  of  the  flame  holes  or 
nostrils,  and  within  the  chamber  behind  or  within  them,  there 
arc  provided  diaphragms  of  wire  gauze  to  assist  in  preventing 
back  firing,  which  might  possibly  happen  under  special  con- 
ditions of  disturbance. 

The  oil  vaporizer  is  so  constructed  that  the  oil  is  free  to 
llow  over  a  heating  surface  from  the  poiut  at  which  it  is  in- 
troduced, until  the  whole  is  vaporized. 
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FiO.  2.  -Crow  Section  of  Bin-ner. 

Tlie  walcr  container  and  heating  surface,  whtcb  consists  oi 
a  qiiral  ceil,  li  disposed  directly  on  the  end  of  the  burner, 
and  the  sase»  M  rxnibuMion  made  to  pa&s  within  an  inner 
cotl.  or  on  both  aides  o(  tliis  coil  and  an  outer  one,  and  then 
on  the  outside  of  an  outer  coil. 

Water  is  fed  10  the  cotU,  in  regulated  Quantities,  by  a 
pump  continuously,  and  governed  in  the  maimer  stated. 

The  whole  Apparatus,  namely,  vaporizer,  burner  and  steam 
generator,  is  arranged  horizontally,  and  is  of  cylindrical  form, 
the  water- containing  parts  being  near  the  end  of  the  burner, 
and  the  healing  surface  m  ijeneratiiig  portion  being  conuined 
in  a  light  caning;  the  whole  t>eing  arranged  under  the  tloor 

"fhe  Tchiclc. 

In  Ihc  dr,>iwings,  Fig.  t  i%  a  Inngiludinal  itectinn  shirwing  a 
liurncr  attached  tu  a  slearn  generator  u(  the  type  referred  to; 
Fig,  9  is  a  croM-scetion  tbruugh  the  burner,  tuilf  taken  al  the 
line  A.  A  and  half  at  the  line  B.  h.  This  apparatus  comprise* 
K  chamber  in  n-hich  itie  oil  is  vapo|iaed,  a  part  in  which  the 
air  used  u>  iiupptirt  combustion  of  tlic  gaica  of  the  oil  is 
heated;  and  a  burner  pnrtiun  proper. 

In  the  drawiuK  (KiK3.  i  and  3)  tlic  oil  vaporixing  chamber  is 
decignaled  a,  and  i«  iurmed  by  an  outer  circular  wall.  a*,  an 
tiinei  annular  wall,  a',  an  end  wall.  a*,  and  an  end  cover,  a*. 
bulled  on  (be  end*  of  the  wall  a*,  a*.  The  chamber  is  thus 
annular.  The  air  heating  chamber  is  designated  b.  and  is  of 
similar  form  to  a;  its  outer  and  inner  walls,  b\  b*.  bring  con- 
lintuliuni  of  a'  and  a*  respectively,  while  the  uulcr  wall  b' 
c]{>»es  one  emi.  and  the  other  end  being  closed — except  at  the 
upper  {urt,  w>'»-tc  ii  cinmitnicatcs  with  a — by  the  wall  a'. 
Thi»  wall  a*  *ion  Iwtwven  the  chambers  a 

and  b.    The  v*cen  the  chambers  b  and  a  is 

at  the  higticst  pan  and  is  made  by  a  poruon  of  thi*  wall  being 
cut  away.  The  cotraocc  of  air  to  the  chamber  b  is  by  the 
branch  b*  at  the  bottom  nf  this  chamber,  this  branch  being 
connected  with  ihr  source  of  supply  of  air  Within  the  cham- 
ber h  there  are  thin  annular  ribs,  b',  which  convey  heat  from 
the  burner  within  the  wall  b*  to  tba  air  u  il  paiMt  tSuougb 
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Fic.  3.— Plan  of  iTotor  Apparatus. 

the  chamber  b.  Th«  oil  (ordinary  petroleum)  is  introduced 
into  the  chamber  through  the  pipe*  c,  enters  through  the 
top  tit  the  onter  wall  a',  and  falls  on  to  tlie  upi>er  part  of  tbc 
wall  a*,  at  either  side  o(  the  center,  Within  the  chamber  a 
there  are  a  series  of  partial  partition*,  a',  extending  out  from 
the  walls  a'  and  a'  alternately,  and  also  extending  radially 
from  the  inner  wall  a'  to  the  outer  wall  a'.  These  partitions 
cauK  the  oil  vapur  and  air  tu  flow  in  a  circuitous  cotirse 
through  Ihe  chttnil)er  a- 

Wiihin  the  wall  a',  at  iKe  front  end  of  the  burner,  is  a  chasn- 
bcr,  d.  doaed  at  vnt  end  by  a  bntted-an  cover,  d',  and  having 
a  perforated  wall,  d'.  at  tlie  other  end.  The  perforations  m 
this  wall  are  numerous,  and  are  in  the  form  of  tubular  p«a- 
sagcs  of  small  diameter,  arranged  closely  together,  and  rela- 
tively long.  This  proporttnn  it  cunrenienOy  provided  by 
making  this  wall,  d^.  ul  thick  metal,  and  drilling  .or  coring  oat 
the  lioles  through  it  In  the  front  end  of  this  wall  there  is 
inserted  a  gauxe  diaphragm,  d*.  for  Ihe  purpose  of  insuring 
that  no  back  Bring  ithall  take  place;  a  sccood  wire  gauxe 
diaphragm,  d*.  may  also  be  provided. 

In  front  of  the  wall  d*  there  is  a  perforated  block,  c.  »omc 
fire-fesisting  material,  for  breaking  up  (he  Same  jet  and  ob- 
strurtlng  its  flow,  thereby  reducing  its  retocity  and  increasing 
its  heating  action  in  the  steam  generator  Tl  also  assists  in 
Icucaaag  iKsbe  in  the  conbustion. 
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Flo    4.— KIoTBtion  of  Motor  ApparatW 

In  the  drawings  h  represents  (he  water  lubes  of  the  steam 
geiirmior  to  be  heated  b>-  tht  burner,  tliree  coils  being  shown. 
Outside  these  coils  h,  and  aUo  the  chambers  a  and  b,  there  is 
a  cssing,  i.  of  a  non-conducting  material,  such  as  asbestos, 
held  between  two  sheet  plates.  At  the  bottom,  beneath  the 
dianibcr  a,  is  a  removable  cover,  j,  while  at  the  upper  part 
flver  the  chamber  b  is  a  cover,  j'.  When  the  apparatus  is  cold 
and  it  is  required  to  start  it  these  covers  arc  removed  and  the 
heat  oi  a  tamp  is  conducted  through  the  space  of  an  opening 
m  i— which  is  nonnally  covered  by  j ;  and  this  heat  passes 
round  tlie  outside  of  the  chambers  a  and  b  and  out  by  j', 
tfiin'eby  heating  both  the  air  and  oil  vaporizing  chambers. 

At  §tarting.  or  wlicn  the  apparatus  is  cool,  the  oil  supplied 
ta  the  chamber  a  and  falling  on  to  the  plate  a'  flows  on  both 
tides  over  this  plate  and  is  vaporized,  and  passes  with  the  air 
to  the  chamber  d:  while  when  the  apparatit.s  i^  in  fnll  heat 
and  work  the  hoi  air  coming  from  ihe  chamber  b  (where  it  re- 
ceiv?*  its  heat  from  the  wall  b*  and  annular  webs  b*)  vapor- 
tuci  the  oil;  and  this  same  air  also  serves  to  support  the  com- 
bustion of  the  oil  vapors  it  carries,  being  together  a  com- 
bustible or  Inilammablc  niixtvTrc  This  heated  air  and  oil 
vapor  therefore  pass  together  in  zigzag  fashion  through  aand  be- 
cnmr  intimately  mi  xed ;  and  pass  up  through  the  lower  ajierturc 
(T  in  a',  into  the  chamber  d,  and  thence  through  the  holes  a' 
in  the  diaphragm.  And  this  combustible  mixture  of  air  or 
oil  \apor  or  gas  burns,  at  the  discharge  ends  of  these  aper- 
tures, bcini;  first  ignited  by  passing  a  kindling  device  througli 
the  tutic  I;  and  they  burn  at  the  end  of  these  holes  as  hozttIcs 
in  the  s|)ace  IjclwiTn  a'  and  e.  The  device  e  acts  as  an  obstruc- 
tion and  breaks  up  the  Hnme  and  its  velocity,  the  effect  of 
which  it  that  a  steady  and  mure  efTcctivc  burning  and  heating 
action  of  the  combustible  gases  is  afforded,  while  it  also,  with 
the  other  tMin&.  tcnd%  to  obviate  roaring,  hissing  or  noise.— 
The  .Aulonjotor. 

Cooling  Cylinders  by  Spray  of  Water. 

The  Soci^te  Bourguigtianne  d'Automcbile,  Dijon,  France. 
i*  employing  a  novel  device  for  cooling  the  cylinders  of  the 
Gaillftrdct  moton  employed  on  its  voitnrcttes,  says  I-e  Loco- 


motion Automobile.  It  consists  ol  a  patented  method  of 
spraying  the  cylinders  with  water.  The  arrangement  is  very 
simple.  The  ixhaust  passing  from  the  motor  through  the 
pipe  B  enters  the  muffler  C.  From  the  pipe  B  a  smaller  pipe. 
U,  extends  lo  the  carbureter  and  thence  up  over  the  top  of 
the  motor  and  debouches  into  a  reservoir.  H.  A  valve,  G. 
permits  the  supply  to  be  shut  ofl  from  the  reservoir  and  al- 
lowed lo  escape  into  the  open  air.  In  this  manner  a  pressure 
is  caused  in  the  reservoir,  forcing  the  water  out  by  the  tubes 
X  and  Y  through  the  nozzles  V  and  W  m  the  form  of  a  fine 
spray.  This  mixture  of  air  and  water  produces  a  circulation 
of  moist  air  around  the  motor  when  the  carriage  is  in  motion. 
(he  effect  ol  which  is  said  to  be  seen  in  the  improved  witrkmc 
of  the  motor. 
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At  llic  ends  of  the  lubes  to  the  reservoir  arc  two  small  filters, 
lo  prevcDt  any  (orrign  substance  from  stopping  up  the  spray 
noizles. 

The  consumption  of  woler  is  said  lo  he  only  two  liters  for 

i8o  miles,  and  the  vehicle  is  relieved  of  the  weiKhl   nf  the 

pump,  TAdUtor.  reservoir  and  other  paraphernalia  generally 

used  for  cooling, 

^-:- 

The  Malezleux  Compression   Regulator 
for  Petroleum  Motors. 


The  accompanying  illustration  gives  a  section  of  an  ar- 
rangement which  ha«  lately  been  devised  by  M.  F.  Malezicux, 
a  French  engineer,  fur  rcRulalinB  the  compression  of  ihc  ex- 
plosive mixture  in  petroleum  spirit  motnrs  between  the  max- 
iriinm  and  minimum  degrees  prrmiticd  by  the  motor.  Re- 
ferring to  the  |]lti<ilrntioti.  A  is  the  regulating  piston,  which  is 
controlled  by  the  hand  wheel  and  screw  B.  C  is  the  pthtim  of  the 
motor,  D  the  explosion  chamber.  E  the  admission  valve  and 
F  the  exhaust  valve.  As  regards  the  method  of  operation  of 
tlie  regulator,  dab  represents  the  position  of  the  piston  A 
for  maximum  and  c  d  for  minimum  compression,  il  will  read- 
ily be  seen  that  any  desired  degree  i>(  coinprcsiinn  between 
Ihc  two  may  be  obtained  by  means  of  the  regulator,  the  com- 
pression of  the  carbureted  gas  varying  inversely  with  the 
space  in  which  it  ts  contained.  Thus,  by  increasing  the  ca- 
pacity of  the  explosion  chamber  by  means  of  the  movable  pis- 
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ton  the  effect  of  the  explosion  is  rtductH  and  the  motor  slowed 
down.  In  a  petroleum  motor  carriage  the  regulator  can  be 
arranged  to  be  controlled  (rum  the  drivers*  scat,  so  thai  not 
only  can  he  increase  or  diminish  the  power  of  the  tnoior  while 
running,  according  to  the  character  of  the  route  being  tra- 
versed, but  when  it  is  necessary  to  stop  the  position  of  tlie 
compression  piston  can  be  readily  so  regulated  as  to  reduce 
the  spcwl  of  the  mutor  i<»  the  minimum — M^f.ir  Car  Journal. 
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UNITED  STATES    PATENTS. 


No.  635.231— Rcsilienl  Hub  ior  Vehicle  Wheels.— William, 
Edward  Cannont,  Kingston-upon-Thamcs,  England.  Appli- 
cation filed  Feb.  6,  1899. 

In  each  of  the  iwo  faces  of  a  hab  arc  fortncd  proper  scg- 
mcDlal  wings  ai  pans  thereof,  which  are  intersected  by  seg- 
mental wings  of  end  plates  and  form  annular  channels  in  which 
rubber  rings  can  be  located,  the  spaces  between  the  several 
wings  and  of  the  cnd5.  thereof  allowing  for  expansion  of  the 
rnbbef  ax  the  resilient  body  on  which  the  load  is  supported. 

By  this  invention,  it  is  claimed,  the  compression  of  the 
rubber,  due  to  the  load,  becomes  distributed  over  the  entire 
area  of  'he  rings  G  G.  both  above  and  belnw  the  axial  ver- 
tical line,  and  as  the  wheel  travels  this  copipression  is  ever 
variable,  so  that  the  parts  of  the  rubbi^r  not  under  compression 
arc  free  to  expand  and  so  maintain  the  resiliency  of  the  same 
and  prevent  any  part  becoming  rigid,  such  as  when  the  rubber 
i&  so  confined  or  wholly  l>oxcd  in. 

Prior  to  this  a  resilient  pneumatic  "hub  for  a  wheel  wax 
known  in  which  the  compression  took  place  practically  over 
the  entire  half  of  each  one  of  two  complete  concentric  rings 
which  were  employed  on  the  hub  and  outer  part  of  the  wheel. 
In  this  inventinn  the  "concentric  rings."  as  they  are  termed, 
are  formed  in  segments,  neither  one  being  complete  until  the 
hab  A  and  face  plaic*  F  are  brought  together,  whereby  the 
cooiprrs$ion  of  (he  rubber,  inslead  of  being  exerted  over  one 
entire  half  of  either  ling.  is  distributed  proportionally  to  dif- 
ferent parts. 

No.  635,171 — Driving  Gear  for  Motor  Vehicles. — Louis 
Mathieu.  Paris,  France.    Application  filed  June  30,  iSqq. 

Thi.^  driving  gear  comprises  a  motor  having  a  single  cylin- 
der, a,  with  two  pi^ttons.  b.  acting  in  opposite  directions 
relatively  to  each  other.  These  pistons  jointly  transmit  by 
connecting  rud^.  c.  rotation  to  two  crank  shafts,  d,  and  there- 
fnm  by  mean5  of  gearing,  e  and  I.  to  a  distributing  shaft,  g. 
which  revolves  not  so  fast  as  the  crank  shafts  d.  These  parts 
arc  all  arranged  syra metrically  relative  to  the  axle  of  the  vehi- 
cle.   The  two  crank  -ihafis  d  carry  f!y  wheels,  h, 

Al  or  abo4it  the  center  of  the  distributing  shaft  g  Is  keyed 
a  di^k.  i,  ha^'ing  a  double  beveled  edge,  and  uptm  each  side  of 
this  disk  plates,  j  k,  arc  arranged,  having  Iheir  inner  faces 
hollow  and  shaped  to  conform  to  the  said  disk  i.  These  hol- 
low-faced platcK  j  and  k  arc  free  lo  slide  on  the  distributing 
shaft.  Thry  are  gutde<l  by  studs,  m,  and  are  acted  on  by 
springs  n,  which  tend  to  press  them  against  the  disk  i.  Tlicsc 
plates  j  and  k  are  keyed  upon  sleeves,  o'  p,  adapted  to  slide 
ahd  turn  freely  upon  the  shaft  g,  their  movement  along  the 
shaft,  although  very  slight,  being  obtained  by  means  of  two 
forks,  c|.  pivoially  connected  to  the.  vehicle  at  r  and  engaging 
with  RTftoies  o'  p',  provided  in  the  said  sleeves.  These  forks 
can  he  actuated  by  a  cam,  s,  carrying  a  toothed  sector,  t, 
whirh  gears  with  a  sitniiar  sector,  t'.  fixed  lo  a  vertical  lever,  u, 
mounted  on  a  suitable  part  of  the  vehicle,  of  by  any  other 
eqniTalent  arrangement.    The  disk  i,  which  is  keyed  to  the 
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shaft  g,  and  the  plate  j,  which  ia  secured  to  the  sleeve  o,  enable 
the  slec\'e  o  to  be  connected  with  and  rotated  by  the  shaft  g, 
thereby  rotating  the  wheels  i,  2  and  3.  The  plate  k  merely 
serves  to  balance  the  clutch  part  of  the  driving  gear  or  main- 
tain the  latter  symmetrical  in  motion. 

The  intermedtatr  shah  v  has  a  diUcrential  gear,  x.  inclosed 
in  a  box,  y.  This  box  is  provided  with  a  slee\'e  which  covers 
the  shaft  v  on  its  length.  This  shaft  v  carries  at  its  ends  spur 
wheels,  w,  which  by  mcaiu  oi  chains,  z,  set  in  motion  the 
wheels  of  tlie  vehicle. 

The  gearing  between  the  driving  shaft  g  and  the  inter- 
mediate shaft  V  is  arranged  to  provide  three  speeds.  The 
sleeve  o  carries  a  act  of  gear  wheels,  i  3  3  (say  three  of  differ- 
ent diameters),  which  may  gear  when  desired,  respectively, 
with  the  whccs  4  5  6  of  another  set  keyed  on  a  sleeve,  tl, 
slidably  adjusted  upon  the  sleeve  y.  which  is  free  to  turn  on  the 
shaft  V,  arranged  parallel  to  the  distributing  shaft.  If  pre- 
ferred, these  wheels  456  may  be  made  in  one  part  with  this 
sleeve  11.  This  sleeve  11  is  connected  to  the  sleeve  y  by  the 
linch  pin  7.    A  fork.  8,  engaging  a  groove,  g,  and  pivoted  at 

10  to  the  vehicle,  allow.s  of  the  sliding  movement  of  the  sleeve 

11  and  of  the  wheels  4  5  ()  connected  therewith. 

No.  6j4-9?9 — Electric  Motor  for  Driving  Motor  Carriages. 
Etc. — Henry  William  Headland.  London,  England.  Applica- 
tion filed  Jan.  18.  i8g8. 


F/Q.S. 


X^ 


no.  6. 


]W\»~ 


M 


V 


crx^ 


L^=nii 


^ 


THE    HORSELESS   AGE 


Vol.  t,  No.  I,  Oct.  i 


This  clectiic  motor  Ix-tonga  tu  ihe  class  liavtiig  the  vinalure 
fixed  on  tlte  shaft,  and  the  field  magnet-:  npplirc]  to  a  casing 
or  frame  rotating  Irccly  on  the  sWafl  in  the  optxtsitc  direction 
and  bavinR  bevel  toolli  wheel  gearing  arr^n^ed  between  the 
utd  !>hait  and  casinj;;.  The  conatructifn  of  the  ImtvcI  tooth 
wheel  gearing  is  such  ihat  the  end  strains  caused  by  the  bevel 
wheels  arc  confined  within  the  same  srirncutrv  or  frame,  and 
alfto  such  lhat  the  power  may  from  the  same  motor  He  taken 
off  in  various  directions  at  various  angles  and  at  different 
speeds,  as  desired,  wbereby  it  is  claimed  to  adapt  itself  as  a 
stationarr  or  portable  motor  to  varions  useful  purposes. 

No.  635,218 — Oil  Valve  for  Gasoline  Engine— Alexander 
Winlon,  Cleveland,  O.    Application  filed  June  7,  i8gg. 

S  is  an  oil  reservoir  snpivoried  in  any  suitable  ntiuiner  and 
with  the  lower  end  of  which  a  pipe,  T.  communicates,  and  ibis 
pipe  also  communicates  with  a  pipe,  U.  at  right  angles  thrretn. 
and  passing  through  this  pipe  U  is  a  cut-off-valve  htcm,  V. 
Al  the  inner  end  ol  this  pipe  T  a  nipple,  d,  is  rotatabty  at- 
tached, (he  opposite  end  of  the  nipple  being  externally  screw- 
threaded  ami  passing  through  an  internally  screw-threaded 
shoulder,  c,  furnicd  upon  Ihc  pipe  Q.  This  nipple  is  provided 
at  its  inner  end  with  an  elongated  valve-stem  opening,  L  The 
inner  end  ol  this  opening  is  formed  into  a  valve  scat,  g.  and 
receives  the  valve  upnn  the  outer  end  uf  the  valve  stem  P. 
The  inner  end  of  tlic  nipple  furnishes  a  support  and  a  guide 
for  the  outer  end  of  the  valve  and  valve  stem,  as  the  opening 
5  in  the  nipple  is  made  sullieicntly  smalt  to  always  insure  the 
point  of  ihe  needle  valve  registering  with  its  converging 
tapering  wall  when  moved  into  a  close  postltotL 

Ii  is  desirable  to  provide  at  all  times  a  tight  fitting  of  the  oil 
valve  when  it  is  sealed,  and  to  accomplish  this  the  nipple  is 
longitudinally  adjustable  by  screwing  it  through  the  rnlnrgc- 
ment  e  upon  the  tube  Q  and  clamping  it  in  its  adjtuted  posi- 
tion by  means  ol  a  clamping  nut,  i. 

In  adjuKttng  the  nipple,  and  thereby  regulating  the  scaling 
nf  the  uil  vdlvc.  the  nipple  ts  turricd  uniil  it  is  noted  that  the 
pin  b,  which  unites  the  uppositc  cud  ol  the  valve  stem  P  to 
the  inlet  port  valve  stemG.  hat  a  slight  inwird  or  backward 
nvovemrnt,  and  then  the  nipple  is  tightened  by  the  lock  nut  L 
In  this  way  any  wear  uf  Ihe  valve  and  the  valve  seat  Is  readily 
XtMfjy  up,  and  it  also  enables  me  to  provide  a  perfect  »cating 
of  the  valve,  which  will  not  necessitate  the  turning  up  of  the 
cut-off  valve  V  when  the  engine  is  not  running.  The  nipple 
Is  provided  iniermrdiate  its  ends  with  a  ptojeclion,  m.  adapted 
to  receive  a  wrench  for  adjusting  it.  By  means  of  this  adjust- 
ncnt  the  >«aliog  of  the  oil  valve  and  of  the  Inlet  port  valve 


can  be  made  to  occur  at  the  same  lime,  and  yet  a  tight  fit  o( 
the  oil  ^*alvc  accomplished  to  prevent  any  leaking  of  the  oil 
when  the  engine  is  nut  in  operation. 

The  inwardly  cxlending  tubular  rap  F  and  the  outwardly 
ili^poscd  cup- shaped  piston  I  furnish  a  dash  pot  for  prc- 
vt-ntiitg  the  hammering  nf  the  inlet  port  valve  and  also  o|  the 
nil  valve,  which  prevents  not  only  injury  and  wear  to  the 
valves  and  the  valve  seats,  but  also  prevents  disagreeable  noise. 

Ill  operation,  when  the  intct  port  valve  D  is  moved  inward 
(rnm  its  scat  for  admitting  the  explosive  material  the  needle 
valve  is  likewise  removed  from  its  scat,  permitting  a  flow  of 
lifjuid  to  the  pipe  Q,  and  this  ts  conveyed  through  the  said 
pipe  to  the  explosive  inlet  port  through  the  uppo«itc  end  R  of 
the  iMpe  0-  This  arrangement  insures  a  positive  feed  ot  the 
|iiiui<l  10  the  pipe  Q  ai  each  inward  movement  of  the  inlet 
port  valve,  stnor  the  needle  valve  is  connected  to  the  stem 
thereof.  »s  before  described.  When  it  is  desired  to  absolutely 
cut  off  ihe  flow  of  the  liquid  (as  when  the  engine  is  oat  ol 
operation),  the  valve  D  is  screwed  to  its  teal. 

Nu.  6j5.i66 — \'aptirizer  for  Gas  Engines. — Walter  Hay.  of 
Seville.  O ,  a«-«igitur  tif  uhc-half  to  Emerson  M.  Hotcbkias, 
Waicrbury,  Conn     Application  filed  May  at,  i8g8. 

The  upparuius  combines  a  vaporixcr.  a  tuixing  valve,  an  agi- 
lAtor.  and  an  "exhanst  muffler." 

The  vaporizer  D  consists  of  an  annular  receptacle,  a,  con- 
centric to  wtiich  is  arranged  the  mixing  valve  E. 

The  receptacle  a  |>roper  is  of  hnflnw  ring  form,  vrith  a  6at 
bafcc,  a',  and  an  angular  inner  face,  a",  which  serves  as  a  seal 
f()r  the  valve  E.  A  series  of  outlets,  b,  from  said  receptacle  ter • 
niinaie  in  s.iid  <eat.  and  one  or  mure  nf  them  arc  under  con- 
trol of  a  needle  valve,  c,  or  equivalent,    .^n  inlet  is  shown  at  d. 


"A' 


-9^'t 


Adjutning  the  base  d  is  n  duuhlc  »hcll  cafring,  F,  withtu  the 
inner  part  (shell  e)  of  whuh  («>  placed  Ihe  fan  wheel  G,  while 
■■-i'-  ■•pi  'T  .■■:ir.,T  compartment  F  nTvci  as  a  means  fo>r  heAtiuy 
ilir;  Mif,.:  1  'iiii<arluieiit  rfVid  ihc  rcccptaclL-  abtive  referred  tw, 
tltc  exhaust  gakci  being  conveyed  through  said  outer  coni- 
paitmtnt.  The  inner  and  lower  compartment  connects  with 
the  inlet  valve  chamber  by  mcims  of  a  pipe  or  etiUiTalatt*  and 
a  like  connection  ia  eslabttshed  with  the  upper  and  CMitcr  cons- 
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partinent  ;in(l  the  exhaust  valve  rasing.  For  escap*  of  ihc 
cxitaust  provision  Is  tnailc  by  way  of  the  openings  g. 

In  einttiing  the  exhaust  ga^es  from  the  cylinder  into  the 
compartment  J  ebullition  ii  effected  ol  the  liquid  contained  in 
the  receptacle  a.  The  vniwrs.  however,  rising  from  the  liquid 
(nel  remaiu  confined  within  the  receptacle  when  and  while  the 
valve  closes  the  scat  a". 

With  this  apparatus  it  is  presupposed,  and  provisions  are  so 
nmdc,  that  the  main  inlet  valve  A,  as  well  as  the  valve  7.  will 
open  only  during  an  actual  auction  i^trokv  of  the  piston. 

The  wheel  G  constitutes  a  huh.  h,  atiit  a  series  of  slanting 
blades,  i.  the  hub  being  suspended  from  a  pivot  or  pointed 
p«5L  The  suction  action  of  the  piston  induces  a  rapid  current. 
which  tends  to  reach  the  cylinder  in  the  straightest  possible 
cotirsfe. 


BRITISH  PATENTS. 


Na  1 4,:t44— Improvements  in  or  Relating  to  Driving  Gear 
lor  Motor  Vehicles  and  for  Other  Purposes. — Friedrich  Mor- 
ilz  Hille,  Dresden.  Germany.    Application  filed  July  I3.  iHgg- 
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with  other  systems,  that  h  works  without  notsc  and  shock 
and  that  the  operation  of  coupling  dors  not  depend  on  cer- 
tain  relative  pusiiions  of  the  pans  to  be  coupled,  the  coupling 
being  possible  at  any  lime  and  in  any  position  of  the  J>ait$. 
Besides  these  advantages  the  irtcliun  cups  act  as  a  proiTectivc 
case  against  dust  and  damp,  while  the  absence  of  teeth,  pawls. 
bolts,  springs  and  the  like,  which  are  easily  injured,  is  a  de- 
cided advantage. 

In  the  accompanying  drawing  a  method,  of  construction 
suitable  for  tricycles  and  other  simitar  vehicles  is  ilhistraled 
by  way  of  example,  I'ig.  i  being  a  view  of  the  casing  h  with 
the  side  plate  t  removed  and  the  driving  gear  with  a  section 
through  the  eccentric  sleeve  v.  ot  the  driving  wheel,  while 
Fig.  a  is  a  transverse  section  on  the  line  A  B  of  Fig.  i. 

The  axle  halves  a  and  b,  each  of  which  is  pro\-idcd  with  its 
corresponding  road  wheel,  are  supported  on  ball  bearings  in 
the  sleeves  k  and  1  (Fig.  2),  which  are  connected  with  the 
casing  h  and  side  plate  i  respectively.  The  road  wheels  are 
not  shown  in  the  drawing.  The  two  cup  disks  c  and  d,  with 
a  free  space  between  them,  secured  to  the  ends  of  the  two 
abuttmg  axle  halves,  can  be  made  to  gear  with  each  other 
and  act  as  friclion  di»ks. 
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On  the  eccentric  linb  of  the  driving  (toothed)  wheel  rcvolu- 
bly  arranged  nboul  the  diviilcd  axle  are  two  friclion  disks 
rcvolubly  atranged  *ide  by  side,  which  can  engage  with  the 
Inner  side?  nt  two  hollow  cylindrical  friction  disks  or  cups 
provided  respectively  on  the  two  parts  of  the  divided  axle  in 
order  Co  cunplc  both  wheels  when  the  carriage  travels  in  a 
nraigHl  Hne.  owing  to  the  wedging  efTcct  oi  the  eccentrics 
and  Dncoupling  the  friction'  disk  of  the  outer  wheel  when  the 
vehicle  travels  on  a  cur\'e,  thus  setting  the  outer  wheel  free 
tu  partake  of  the  ncce^tsary  greater  angular  velocity.  This 
syxtem  of  eccentrically  arranged  fricli<m  disk.t  in  combination 
with  frictioD  cups  is  characterised  by  the  fact,  as  compared 


The  wheel  r.  driven  by  the  motor  o',  is  revolubly  arranged 
on,  say.  the  right  hall  a  of  the  axle  and  is  provided  with  an  cc* 
centric  sleeve  e  (Fig.  i)  projecting  into  the  hollow  space  of 
th? friction  cups  c  and  d.  On  this  eccentric  sleeve  are  revolu- 
bly arranged  side  by  side  and  independently  of  each  other  two 
friction  disks  g  and  f,  the  disk  f  co-operating  with  the  cup  d 
on  the  axle  half  a.  while  the  disk  g  co-operates  with  the  cup 
c  on  the  axle  half  b.  The  trictioii  disks  arc  pressed  against 
each  of  the  friction  cups  when  the  driving  wheel  r  revolves 
in  the  direction  indicated  by  the  arrow  and  the  vehicle  moves 
in  ii  straight  hue.  thus  a^upting  the  driving  wheel  r  with  both 
halves  of  the  axle.    When,  however— in  describing  ctrnres— 
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Ko  ij.iift— Improvcmniu  Especially  Rcbung  to  Motor 
Road  X'chi^c)  and  tu  ilrfikio);  Appjiraius  fi>r  I'l^r  in  Conn«r< 
lion  Ihcrewiih.— AJbcrt  Launnim  i-arson,  QiuMgn.  III.  Ap 
pliratioti  tltril  June  J7.   iH^p- 

'ihis  invcniiun  cuntciiip'^trs  a  number  of  improvcmcnu  in 
ihc  construction  r*;'  Iht  perch  iniervrnJng  between  llic  (run( 
and  rear  w'ncci&,  the  siupcnsion  o!  tbc  motor  or  moiork  iroiD 
the  perch,  the  provision  of  improved  Mt-«ring  apparatus 
whereby  the  from  or  Wecnng  •wheel*  mounicd  npon  individual 
shads  may  be  inclined  at  suit:tblf  angles  wiih  the  roadway 
withwut  himling  llir  pariillrl  bar  or  Irvcr  mrchanisTi)  uniting 
Stems  i---. .■--■.■. ._.  irom  ihc  angutalrly  cxtendrnff  knuckle  hubft 
of  tbi-  !.hail5.  aint  the  pfdvision  **\  inijiruvcd  bear- 

m(!s  uj  A\  the  knuckle  hubs  may  be  supported-    The 

invention  auvj  contemplates  the  provif>ian  ol  improved  brak- 
jn>t  Apparatus  ul  simple  construrtion.  and  by  which  the  bnlte 
may  be  readily  applied  and  maintained  in  any  adjuilcd  pOii- 

ttOD. 


one  of  the  road  wheels  increases  its  angular  vcloeiiy.  ihc  coup- 
liiiir  (ii.-dticcd  by  friction  between  the  disk  g  and  its  corrc- 
■  cup,  c.  is  broken.  iliu%  allowing  (he  outer  wheel, 
't!  th^  greater  curve,  to  run  freely  and  to  mcrcase  its 
angular  %-clijCUy  wiihoni  hindrance,  the  inner  wheel  running 
on  tlie  nhoncr  cur^'c  acting  a!one  duriiiK  tilth  liinc  as  iht 
driving  wheel. 

For  bnkins  purposes  a  concentric  brake  disk.  p.  provided 
with  a  brake  bniid  may  be  cast  in  one  piece  witli  the  driving 
wheel  r.     This  brake  dt\-icc.  however,  forms  nn  part  ot  the 

present   jniiMinnn 

No,  7/  -tvcnienlk  in  and  Relating  to  Automobiles. — 

Samuel  'i  Imcr.  Philadelphia,  Pa      Dittc  of  apphcation, 

April  ti.  1809. 

Claim?. — In  a  vehiclr.  th«  combination  n(  the  Tiody,  the  rear 

rui' 


'lit  runnini;  fi< 
Ml  rear  of  the  1: 
in  a  vchicJc,  the  Cfiinbination  ol  ttiv  >i< 
w.ird  fro-n  (he  axle,  the  frain*-  connectr*! 


vith  Ihe  body  irame 
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Claim  —  Thr  rombiTiAitoti  with  3  rotataWe  element,  i*,  of 
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I  »  .1.   Flecrricanir  Operated  Motor 
g.   Co.   Hartiord.  Conn.     Af^icft- 

-^ipU^tion  of  tbc  mcthodi  ol  cob- 
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SPECIAL    NOTICES. 


ita  Utatrtma  nader  this  h««dl02  at  $2.00  mm  Incfa  for 


WANTED. 

Special  contributors  to  The  Horseless  Aue  on 
ait  important  subjects  relating  to  Motor  Vebicles. 
Fair  compensation.  Address  The  Horseless  Age, 
150  Nassau  Siroet^  New  York. 

FOR   SALE. 

A  "  Locomobile,"  direct  from  the  factory,  with 
makers'  latest  improvemenls,  and  tools,  bell,  etc., 
besides.  Price,  $Soooo.  Can  be  seen  in  New  York. 
Immediate  delivery.     Address  K.  B., 

Care  Horseless  Age. 


PARTS. 

Fr<*nt  axle  complcle  for  four  f.)o[  track  with  ttimplctc  ♦iKcring 
'le^'ice' with  rods  and  handle.  Reaches  all  Iruiicd  iviili  brass 
boxes  attached  (fir  either  raller  or  plain  bearinjfs.  Rear  a\\e 
with  or  without  differcnlial.  braces,  collars,  etc.  Gca^ring,  tic 
Write  for  prices  and  drawinR*;. 

A.  t.  DYKE,  Hope,  Arfc. 

\Vc  art  delivering  mntor  vehicles  regtilarly.     Four 
styles.     Catalog  free.     Motors  and  supplies  on  hand. 
Als<>  two  second-hand  machines  at  attractive  prices. 
nURYEA  MFG.  CO . 

Peoria,  III. 

LOCOMOBILE  WANTED. 

S700.00  offered  forncw  Stanley  Locijmobile, deliver)* 
before  October  15th.  LOUIS  WILCOX.  Grand 
Avenue,  Corner  Atwater  Street,  New  Haven,  Conn. 


WANTED.— Vb/.  /,  m.  /,  Vol .?,  N05.  j.  6,  7,  S, 
9,  /o.  and  Vol.  j,  No.  i.  A  new  number  of 
the  weekly  will  be  given  in  CAchaoge  for  any  one  of 
these,  if  in  good  condition^  and  for  Vol.  1,  No.  1, 
four  numbers  will  be  given  if  in  good  condition. 
HORSELESS  AGE.  American  Tract  Soriely 
Buildintr.  Nas.'au  and  Spruce  Streets,  New  York. 


DRV    BATTERI 

For  Sparking  Gas  and  Gasoline  Motors. 

LONG  IIFE,  RtLIABLlfY,  HIGH  VOLTAGE. 
IK    atJCCESSFDI.    USE    POR    TRJS    POBPOtSK 

Dow  Portable  Eleotrio  Issistant  Co.,  ^bo8tonTmaI6" 

Graphite  Lubricants, 

ALL  KINDS,  ACCORDING  TO  WANTS. 

StMcJ&t  ptepanttoni  (or  Ocari  of  Electric  Uoturit  aad  for  CyUnd«ra  ol 
MDior  Eogmes.    Seafl  for  Clrcolar*  uiil  Prlc«l. 

Joseph  Dixon  Crucible  Co.,  *  Jersey  City,  N.  J. 

LEONARD  HUNTRESS  DYER, 

Specialty:  Patents  and  Patent  Causes. 

908  C  Street,  N.  W. 

Oilita  Mtfrau :  "  DiwpiUnt.  WaihlnBton."         W  A S H I N  CTO N  . 


BILDWIN  DETIGHABLE 

RUIIHR     "'''<''-'    '"■'    Auiomr>- 
UiminU     biles,  in  tsiictf  tosult 

nil  rctjitircmtnls.     Prompt  dctiv- 
ehcs  made.     Address 

BALDWIN  CYCLE  CHAIN  CO.. 
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MOTOR    WHEELS 


STEERING 
DEVICE 


WITH 


BALL 
BEARINGS. 


^r-,. 


Rl  IVIS     Crescent  Shape  and  Flat  Base 


FLARING    EDGES   IF    DESIRED. 


WESTON-MOTT   CO.,    Utica,  N.  Y. 


IN    BUYING  A   MOTOR   CARRIAGE. 

lipncst,  common-sense,  logical  argument  should  be  considered. 

Fancy  talk  unsupported  by  fact  counts  for  naught  when  directed  at  a  ticnsible,  rea»oninK  mind. 

An  "all  season"  motor  carriage  that  will  go  anywhere  under  all  ordinary  conditions  Is  alone  tu  be  considered.  Such  a 
pr£>duct  i«  ours,  and  your  order  placed  now  means  almost  immediate  delivery. 

The  Winton  Molor  Carriane  is  years  beyond  the  aRC  of  experiment.  It  is  a  demonstrated,  practical  success— not  a  "factory" 
success,  bul  a  satisfactorily  operated  carriage  in  the  hiti-i-"  "'  <"ir  many  pleased  customers. 


THE  WINTON 

MOTOR 

CARRIAGE. 

n  can   6«  relied 


^> 


^  *.' 


upon  ai  ail  times. 
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WRITE    FOR 
CATALOG 


ABSOLOTE  SAFETY. 

FREEDOM  FROM  ROISE. 

ABSENCE  OF  ODOR. 

SIMPLICITY. 
EASE  OF  HARDLIRB, 

DURAIILITV 

PERFECT  CONTROL 

ECONOMY  OF  OPERATIOM. 

10  WASTED  POWER 

ELEHAKE  SF  DESIBR. 

HANDSOME  FINISH. 

RECORD  FOR  SPEED. 


NO   AGENTS. 


PRICE,  $1,000. 

Running  707  4  miles  on  rough  roads,  between  ClevclaJid  and  New  Vork,  in  47  hours  and  34  minutes,  and  completing  the  trip 
with  carriage  in  first-class  conditiaii— every  working  pan  in  perfect  ord*t— is  the  best  possible  argument  for  strength,  speed  and 
durabilitr.  _^ 

IF  rOU  ORDER  ROW  RO  A6GRAVAT1RB  DELAT  IN  SICURINfl  DELIVERT  WILL  FOLLOW. 

IF  YOU  HOLD  THE  ORDER  UNTIL  SPRIR8  THE  DELAY  WILL  8BSELY  FOLLOW. 

THE  WINTON  MOTOR  CARRIAGE  CO..  Cleveland,  Ohio,  U,  S.  A. 


Spring  and  Varkik  8t«  ,  New  York. 

rmiAVlLrau  :  Tbn  Uarrlii  Mw>hl»r  >'u  ,  r.]  Nrdh  SrrrDOiVl. 

VnUM  :   DMtMte   fltrvtn  %l«.*i'hli>"n  Fftbrlk.   AkUauKCMillaebAn,  IT  Sori 
Htmi;.  Ilrrllnl'.  tlvntwnr. 


STEAM 

BOILER 

NUMBER 


DECEMBER 


TEN  SPECIAL  ARTICLES 


Lcadinx  Engineers  ■nd  laventon  oa  the  SteAtn  Boiler 
a.t  reUted  lo  Vehtcles,  ircAtine  the  subject  thoroughly 
and  showini*  haw  steam  can  be  mnsi  caci^nfnlljr 
applied. 

II  GEKTS.  STAMPS  OR  COIN, 

Additional  Pages, 

Increased  Circulation, 

Adfertising  Rates  as  Usual. 

Take  Space  with  Us, 
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The 

American  Electric 
Vehicle  Co. 


•re  the  plomcn  in  Electric  Vehicle  construction. 

Our  new  Improved  biUoy.  atid  ilnjk  motor  equipment  ('patented) 
nuke  us  also  the  Icidcn  In  the  field. 

In  ^lecd,  cftse  of  control,  economy  and  milcmge  capacity,  wc 
reach  the  iip<lo-dil<  limit  of  perfedloa 

AMERICAN  ELECTRIC  VEHICLE  CO., 


56*38  W.  Van  Uuirn  Stmt. 


Chicago.  U.  8.  A. 
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On  account  of  Itie  cxc«a«lve  diHconnt*  cbaraetf 
ttT  MciT  Voric  baakM  on  Mmall  clicckM  under  tbctr 
nrvr  rule>»  HnbiicrlberM  are  rvquenlcd  lo  rvmlt  by 
Poal  office  or  Kxprca*  nsones'  order  or  M,  V.  draft. 


Power  Storage  Fallacies. 


Will  this  power  storage  fallacy  never  down?  Its  latest  ap- 
pearance is  chronicled  in  the  New  York  Times  ol  rcccni  date 
nndcr  the  confusing  title.  "Storage  Battery  Development." 
This  stngnlar  example  of  mixed  mechanics  and  bad  arithmetic 
reads  as  follows: 

The  Storage  Power  Company,  of  which  Henry  L. 
Sprague.  of  the  law  firm  of  Stetson.  Jennings  &  Russell,  is  to 
he  president,  will  have  Ihc  fvillowing  directors:  Or.  William 
Seward  Webb,  president  of  the  Wagner  Palace  Car  Co.; 
William  L.  Bull,  ex-president  of  the  Nrw  York  Stock  Ex- 
change; .\ndrcw  G.  Blair,  of  Ottawa,  Canada,  Minister  of  Rail- 
wavs  of  Canada;  Frederic  Nicholls.  of  Chicago,  president  of 
the  Woods  Motor  Vehicle  Cn.  and  president  of  the  Canadian 
General  Electric  Co.;  Nathan  A.  Guilford,  general  traffic 
manager  of  the  New  York  Central  Railroad:  Frederick  B. 
Jennings,  vice-president  of  tlie  Bennington  &.  Rutland  Rail- 


road; Allied  G.  Ames,  oi  Toronto,  vice  prtrsidtnt  ol  the 
ToroAtu  Trujl  Co.;  Henry  L.  Spraguc,  oi  Stetson,  Jennings 
&  Russell;  J.  Wesley  Allison,  United  States  representative  of 
Canadian  railwuys;  tldward  Barr,  cx-trcasurcr  of  the  Brook- 
lyn Bridge,  and  William  K.  Prall. 

In  the  prospcctu;^  of  the  company,  just  issued,  the  principles 
underlying  the  systems  of  generating  and  utilizing  superheated 
water  and  coiupressed  air  lor  motive  power  arc  explained,  and 
the  statement  is  made  that  superheated  water  is  undoubtedly 
the  greatest  storage  power  medium  that  has  ever  been  discov- 
ered.   The  prospecttis  says: 

The  enormous  loss  of  initial  condensation  which  takes 
place  in  the  engine  when  using  steam  is  largely  saved  when 
superheated  water  is  vaporized  in  the  engine.  The  engine  for 
using  superheated  water  is  difTerent  in  its  con.struction  (rom 
that  of  the  ordinary  steam  engine.  The  high  pressure  and 
temperature  of  superheated  water  require  naturally  a  dilTereat 
valve  mechanism  from  that  of  steam. 

The  engine  that  wc  now  have  in  operation  on  the  New  York 
Central  Railroad  is  a  double  tandem  cross  compound,  which 
Wstuld  l>c  the  character  of  engines  best  adapted  for  railway 
and  heavy  truck  purposes.  The  apparatus  for  generatnig 
superheated  water  a  very  simple  indeed,  and  may  be  very 
cheaply  established  in  any  ordinary  mercantile  cstabtishnicni 
wlierc  trucks  and  delivery  wagons  would  be  employed. 

It  c<)n»isis  of  a  nuinber  of  upright  steel  tubes  joined  to- 
gether at  the  lop  and  bottom  in  a  manner  to  permit  oi  perfect 
(rccdtmt  ol  expansion  and  contraction,  perfect  impingmcni  of 
the  heat,  and  perfect  natural  circulation  of  the  water.  The 
tanks  carried  on  the  vehicle  or  car  are  protected  from  radia- 
tion by  a  i)eculiar  covering.  Thcje  tanks  may  be  filled  in  one 
or  two  minutes'  time  by  simply  making  cunncction  with  tlie 
pipe  leading  to  the  generator. 

From  a  single  1,000  lbs.  of  this  water  the  inventor  has  been 
able  to  utilize  350.000  available  heat  units.  By  this  simple 
system  an  almost  costless  power  when  compared  with  elec- 
tric storage  is  obtained. 

Compressed  air  and  superheated  water  may  be  employed  by 
this  company  under  its  patents,  if  it  shall  be  found  desirable, 
for  light  character  of  work,  such  as  automobiles.  For  the 
lichi  work,  such  as  delivery  wagons,  30  lbs.  of  storage  water, 
which  can  be  taken  into  the  tank  in  about  one  minute,  would 
be  sufficient  to  make  a  trip  of  25  miles;  in  cases  where  longer 
trips  would  be  necessary,  the  amount  of  water  would  be  in- 
creased. 

Superheated  water,  although  heretofore  but  little  known  to 
the  engineering  fraternity,  has  been  subjected  practically  to 
the  several  tests.  A  heavy  railway  car  has  already  been  run- 
ning on  the  New  York  Central  Railroad  at  a  speed  <if  over 
25  miles  an  hour,  with  "inrli  s.iti*ractnry  rf<.ults  that  the  com- 
pany is  now  producing  for  that  road  a  new  apparatus,  which 
will  pro<hire  much  greater  power  and  speed. 

The  advantages  of  such  an  automobile  car  for  truck-line 
work,  as  well  as  for  general  suburban  tramway  work,  is  ac- 
knowledged by  all  railway  men. 
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It  IS  Mated  that  a  new  car  uiiUer  construction  for  the  com- 
pany will  be  built  in  about  bo  days  and  !»ooii  thereafter  it  is 
cxjicctctl  thai  the  first  practical  autu-trucic  ever  seen  in  the 
streets  of  New  York  will  be  exhibited. 

Superheated  steam  or  the  "hot  water"  system  of  power  stor- 
age, as  it  is  somctiniei  called,  is  not  new  to  the  engmeerinR  fra- 
ternity. It  has  been  thoroughly  investigated  and  discarded  by 
all  the  ablest  inventors  and  engineers  who  have  undertaken 
the  solution  of  the  motor  vehicle  problem  Weight,  limited 
radius,  complication  and  cost  have  condcutncd  this  for  gen- 
cral  use.  as  Ihey  have  all  other  power  storage  systems  (or 
vehicles.  That  water  is  the  grealcst  absorber  and  retainer  of 
beat  is  generally  admitted,  but  the  moment  we  undertake  to 
store  it  and  utilize  it  in  vehicles  we  necessarily  waste  a  Urge 
proportion  of  this  stored  energy.  High  pressures  cannot  be 
controlled  without  heavy  tanks  and  special  valves  dillicult  to 
maintain:  heat  cannot  be  stored  in  the  open  air  without  great 
loss  by  radiation:  »!!  power  storage  systems  involve  more  or 
less  expensive  apparatus  for  the  making  and  storing  of  the 
power,  and  when  the  weight  and  complication  of  the  tanks  and 
controlling  inechanism  and  the  weight  of  ilie  vehicle  required 
to  support  this  plant  arc  considered,  the  total  cost  of  opera- 
tion is  found  to  be  prohibitive  as  compared  with  ihc  several 
direct  power  Bysicnis  alrca<ly  tried  and  proved  in  ihc  field  of 
locomotiofi.  It  is  impossible  to  store  power  without  excessive 
weight,  as  has  already  been  said  in  these  columns.  The  fig- 
ures abiivc  given  arc  based  on  mvcntors'  arithmetic.  The 
siAicroents  that  on  almost  costlets  power  may  l>c  obtained 
by  this  or  any  other  storage  system  and  tliat  3SO<ooo  available 
heat  units  cjin  lie  uiilired  from  1,0110  lbs.  of  hot  water  in  prac- 
tice arc  most  cmphatJcaUy  denied. 

Comi»rc»sc(l  air,  too,  may  be  employed  for  light  work  in  con- 
nection with  hoi  water,  we  arc  infunncd,  atlhough  the  work 
of  hauling  the  overgrown  power  plant  alone  would  be  any- 
thing but  light,  and  some  other  power  storage  system  would 
probalily  have  in  lie  called  in  10  help  out. 

If  cumpltcatiun  and  expense  are  the  goal  (or  which  the 
prumirters  of  this  «iystem  arc  aiming,  we  would  lugficst  that 
they  add  a  storage  battery  and  a  liijuid  air  tnoior  to  their 
power  outfit,  and  the  reduciio  abvnrdum  will  be  complete.  If, 
hwwvvcr,  Ihey  really  cherish  any  ho[>es  uf  doing  Uistnesa  in 
thi»  Beld.  they  would  best  get  acquainted  with  the  good  old- 
fasliioned  itcani  and  gasoline  engines  at  once. 


Steam  Vehicle  Licenses. 


The  hmtt-anbcipated  subject  of  license*  for  Btcora  vehicle 
operators  is  now  coming  up  lor  settlement.  In  New  York. 
\Va»hingtrm  and  other  riiies  the  auiborittes  have  already  taken 
tite  pftsilion  thai  the  boilers  of  steam  vehicles  arc  subject  to 
the  tame  regulations  as  marine  and  stationary  boilers,  and 
must  iherrftire  be  in  charge  ol  Itcented  engineerft.  In  tevrral 
cases  where  information  has  been  sought  by  users,  however, 


it  has  been  intimated  that  the  examination  as  regards  opera- 
tors of  light  carriages  would  not  be  as  rigid  as  that  requirol 
when  boilers  of  larger  horse-power  were  concerned,  but  that 
the  inspectors  would  merely  satisfy  themselves  of  the  ctrni- 
pelencc  of  the  uperalor  to  handle  his  machine  in  the  pabtic 
stieets. 

In  some  States  boilers  of  small  horse-power  do  not  require 
licensed  engineers,  an  exception  which  relieves  from  the  law's 
surveillance  u  few  marine  and  staiionar>'  boilers  and  carriage 
l-'tlcrs  of  small  capacity  such  as  are  employed  on  the  light 
steam  carriages  now  in  vogue  here. 

Vanufacturcrs  of  steam  vehicles  in  the  United  State*  bare 
minimized  this  matter  of  inspection  and  ticense,  which  in  our 
estimation  will  be  found  to  be  of  no  little  importance.  A  steam 
boiler  even  of  small  capacity  and  aulomaitcally  regulated  wih 
probably  be  regarded  by  the  law  at  still  a  proper  nibject  for 
its  supervision  when  placed  upon  a  vehicle  and  carried  through 
tile  streets.  Whctlicr  there  arc  extenuating  circumstances  m 
favor  of  the  vehicle  boiler  which  would  justify  an  exception 
If  a  proper  subject  for  debate.  Precedent  already  established 
111  soiiic  part*  of  the  country  exempts  boilers  of  small  capacity, 
a:*  has  already  been  said,  and  a  leniency  toward  the  boilers 
used  til  our  light  steam  cariaiges  ha*-  already  been  shown  in 
some  localities.  Perhaps  this  will  give  us  a  clue  to  a  reason- 
able rule  for  the  supervision  of  vehicle  boilers — i.  c.,  one  de- 
l>cndiitg  chiefly  on  the  horse-power  of  the  boUer  and  the  use 
to  which  it  is  put.  The  ver>-  small  boilers  arc  used  on  pleasure 
carriage*,  which  generally  fall  into  the  hands  of  an  Jntelligeni 
class  capable  of  mastering  them  after  a  little  experience. 
Such  |>er»onfi.  upon  satii>fying  the  authorities  of  iheir  ability 
to  operate  ilie  machine,  might  receive  a  limited  license  to  Of>> 
erate  vehicles  of  this  clats  tmly.  Steam  t  chicles  of  larger 
horse-powers,  such  as  will  be  nee«lcd  in  mercbandise  and  pas- 
senger transportation,  should  without  doubt  be  in  the  hands 
of  regularly  licensed  engineers,  like  other  boilers  of  the  same 
capacity. 


Park  Exclusion  Rule  Contested. 

Two  enthusiastic  members  of  the  Automobile  Qub  of  Amcr 
ica  put  their  head»  in  the  lion's  mouth  last  week  in  order  to 
test  Ihc  legality  of  the  exclusion  uf  motor  carriages  from  Cen- 
tral Park.  One  of  ihem,  the  owner  of  the  carriage;  wa» 
placed  under  arrest.  Should  the  local  magislraie  before  wbocn 
tlie  case  is  tried  sustain  iltr  action  uf  the  police  in  making  the 
arrest,  tlie  case  will  be  appealed  to  tbc  Supreme  Conn  ami 
itubhornly  contested  until  a  favorable  decision  it  reach^ 
When  the  charge  wa*  made  againM  the  alleged  offender  it 
transpired  that  the  Board  had  made  nn  special  rale  excluding 
moinr  carriages,  and  that  the  action  had  been  taken  nolely 
on  the  verbal  order  of  the  prcMdenl  of  the  Board.  Inasmoch 
a«  no  rule  of  the  Boird  now  in  force  specifically  mentioned 
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motor  carrjagt&  as  entitled  to  admission,  the  presl<Icn[  had  ns- 
stiinrd  that  they  were  excluded  by  limiiaiion. 

A)]  this  is  the  merest  thtling,  as  the  Park  authorities  tnu^t 
now  realize.  Motor  carriaRCs  were  not  ih  iisi*  when  it/i  rule.> 
Quoted  were  introduct'd.  hence  no  spciritic  mention  ••(  ihtin 
cnold  have  bcm  made  unless  by  a  park  board  composed  m 
lirophcfs,  which  park  hoard?*  nianife^ily  are  not  l-ci  thent  not 
be  oppcucrs  of  progress,  httwever,  as  in  this  ca»r  they  are 
likely  to  be.  A  contest  can  only  result  in  victory  fur  the  auto- 
mohilc  Let  die  Board  be  convened  by  uking  a  ride  in  the 
new  conveyance  and  yield  gracefully  to  ilie  inevitable  while 
there  is  yet  lime. 


Option  in  Wheels  and  Tires. 


riotor  Vehicle  Hanufacture  a  New 
Trade. 


The  National  Carriage  Biittders'  Association,  recently  in 
session  at  Indianapolis,  di»pla>-ed  good  judgment  in  voting 
down  the  pniposition  to  admit  motor  vehicle  manufacturers 
to  membership.  Whoever  fathered  the  idea  could  not  have 
given  it  serious  thought.  Carriage  and'  motor  carriage  manu- 
bcturrrs  have  little  in  common;  how  little  is  evident  from  the 
fact  that  even  at  tlu*-  late  day  the  average  carriage  nianu- 
fartnrer's  conception  of  a  motor  carriage  i*.  a  hnr'^c  carriage 
wHh  a  motor  fstencd  to  it. 

The  carriage  manufacturer  is  a  woodworker,  tlie  motor 
Carriage  manufacturera  melal  worker.  The  first  i.«  an  ultra- 
coiD^ervaiive,  unn'reptive  and  antagonistic  lo  any  change  in 
vehicle  conilniction ;  the  second  must  be  progressive,  open 
to  every  impmvenient  and  in  constant  touch  with  the  best 
ctimmercial  and  mechanical  ideas  of  the  age.  In  ?«hurt.  'inc 
represents  the  past,  the  other  the  future,  in  locomotion 

It  is  tme  the  carriage  builder  in  needed  in  motor  vehicle 
constniclion.  but  it  is  in  tbi-  capacity  of  body  dc-^igner  and 
student  of  the  arti^ic  eH'ect  of  the  cnfeniblc.  and  not  in  a 
mechanical  capacity.  His  traditions  will  not  serve  him  further 
in  thi«  new  field.  Here  the  engineer  is  Mipremc.  and  If  llic 
carriage  builder  i*^  to  make  any  ndvancei  in  the  line  of  motor 
vehicle  construction  it  must  be  as  the  willing  pupil  of  the 
majiter  mechanic,  by  whotu  the  groundwork  of  the  industry 
must  6rst  be  laid. 

Moving  in  opposite  directions,  therefore,  and  with  such 
divtigeni  purposes  and  traditions,  these  two  trades  cannot 
pn<isibly  Iw  satisfactorily  combined. 

An  association  nf  motor  vehicle  man u fact ureri^  will  in  lime 
be  nccef^sary,  hut  until  that  time  arrives  motor  vehicle  manu- 
facturers will  consult  their  uwn  interests  by  keeping  aloof 
fr'tm  all  other  trade  associations. 


The  difference  in  th^^  character  of  (he  roads  in  various  sec- 
tions of  the  United  States  calls  for  a  like  divergence  in  the 
M  heels  employed.  For  rough  roads  larger  diameters  arc 
preferable,  for  smooth  roads  low  wheels  are  the  be»t.  Solid 
tires  are  regarded  by  many  as  more  durable  than  the  pneu- 
matic on  bad  roads,  while  on  good  roads  the  pneumatic  is 
piifferred.  Between  these  genera!  limits  there  is  an  almost 
ititinite  variety  of  road  conditions,  weight  of  vehicles  and  in- 
dividual preference,  rendering  the  tire  and  wheel  question  One 
to  be  most  carefully  studied  by  the  manufacturer. 

To  meet  these  var>*lng  conditions  manufacturers  arc  giving 
purchasers  an  option  in  wheels  and  lirc-s.  pcrmiiiing  them 
to  choose  those  best  suited  lo  tlie  roads  where  the  vehicle  is  to 
be  used,  or  to  gratify  their  individual  whims  if  no  better  rea- 
son exists. 


Steam  Boiler  Number. 


Wc  have  decided  lo  issue  our  Steam  Boiler  Number  on 
Dec.  6.  It  will  be  an  enlarged  edition,  both  in  number  of 
copies  and  in  pages,  and  will  contain  articles  by  leading  ex- 
perts '^nd  thinkers,  new  designs  in  vehicle  boilers,  new  steam 
vehicles,  etc.  Any  of  our  readers  who  have  new  ideas  in  this 
line  which  they  arc  willing  to  have  published  arc  requested  l<.i 
communicate  with  the  editor  as  soon  as  possible.  Wc  wish  lo 
make  a  fair  and  complete  exposition  nf  the  steam  boiler  proli- 
leut  in  its  relation  to  vehicles,  and  iiiiUcatc  the  lines  of  im- 
provement which  can  most  advantageously  be  followed  tor 
the  future. 


United  States  Consul's   Report  on  the 
Berlin  Exhibition. 


Consul -General  Frank  H.  Masun,  Berlin,  Germany,  rejiorts 
lo  the  State  Department  on  the  recent  motor  vehicle  exhibi- 
tion Iherc.     He  says: 

"In  estimating  the  success  of  this  exhibition,  it  is  essential 
to  rcMienibcr  that  .lutoniobilism  and  the  ntanufacturc  of  motor 
vehicles  arc  of  comparatively  recent  birth  in  Germany,  This 
exhibition  has  revealed  for  the  first  time  liow  vigorously  Gcr 
roan  engineers  and  manufacturers  have  taken  hold  of  the  new 
industry.  The  exhibition  shows  about  the  usual  proportion 
(if  carriages  propelled  by  eleclrily,  and  some  lorm  of  hydro- 
carbon motor  -itI,  benzine  or  gasoline.  Large  sales  have  been 
made,  some  uf  ihe  different  types  having  been  sold  as  many 
a*  twenty  limes  lor  future  delivery,  and  it  is  noticed  thai  ior 
town  or  city  use  the  electrical  carriages  have  the  prelerence 
among  purchasers,  while  lor  couniry  districts  and  frtright  and 
delivery  wagons  ihr  benzine  and  gasoline  motors  have  the 
call." 
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Licenses  Required  to  Operate  Steam 
Vehicles. 


la  view  of  the  approaching  parade  of  the  Auinmobfle  Onb, 
in  which  several  stcnm  carriage*  are  lo  taWe  part,  the  Police 
Comniisuuners  of  New  York  City  have  issued  instructiuti*  to 
the  clTe«:l  llul  bitilcrs  u(  Mcam  xehiclcs  muii  ht  treateil  like 
..(her  stciini  hoiUrs  under  the  law;  tlut  ihcy  luusl  be  tested 
lit!  iho«  in  charge  of  them  must  be  licenaed  hke  other  en- 
gineers. 

At  WasliinKton,  D.  C.  where  several  steam  carriages  «te 
owned,  an  intrmlinfi  purchaser  wrote  the  Dii-trict  ComraiB- 
^it>^r^t  the  other  day  to  ascerlatn  their  aititade  on  the  qae»- 
tiim  of  the  opcralion  nf  steam  vehicle*  in  the  pubHc  street* 
by  parties  not  duly  licensed  engineers. 

The  Connntftvioners  tirst  referred  llic  mailer  to  the  board  of 
exAtniaers  of  steam  engineers,  and  the  board  reported  that  in 
its  opinion  no  one  but  a  ticen.ied  steam  enRinecr  should  be  al- 
lowed lo  ojKTaie  n  steam  vehicle.  Next  the  matter  was  re- 
ferred to  the  superintendent  of  the  sircet  department,  for  ad 
vice  as  to  whether  there  cxisied  any  prairtical  necessity  for  a 
Uc';nscd  or  other  engineer  on  the  vehicle.  In  his  report  the 
superintendent  of  the  sireet  depanmeni  cxpUined  that  the 
nt'tloe  power  of  ilie  vehicle  in  QHc>ii«»n  cnnsists  of  a  gaso 
line  burner,  a  small  vertical  b.)iler  with  a  larjie  number  of 
lube*,  and  a  pair  of  small  vertical  entfincs.  drivinR  a-sha(t  and 
sprocket  wheel,  and.  by  means  of  a  sprockrl  chain,  the  rear 
axle  o(  the  vehicle— in  other  words,  that  the  apparatus  is  an 
urdmary  strani  hoiJcr  and  engine,  and,  as  such,  would  no 
doubt  be  governed  by  existing  regul&lionft  restricting  the  a«e 
oi  "Uch  puwer. 

At  the  same  time  he  said  he  did  not  believe  there  was  any 
practical  nccc«!iity  for  retiuiring  the  euipUiymeni  of  a  regu- 
larly luttised  engineer  The  boiler  is,  he  Mated,  of  exec»sivc 
«irengih,  and  it  is  cUiincd  that  the  bnrning  of  the  boiler  re- 
sulting from  tow  water  cauies  only  an  elongation  of  the  tul>es 
and  ciinsegucot  leakage  through  the  lower  crown  sheet. 
Thti  claim  he  said  was  supported  by  an  accident  which  oc- 
cnrrcd  !■>  a  motor  carriage  belonging  to  a  Washington  gen- 
tleman. Tlir  ih)W  of  ga»oline  to  the  burner  being  amomntic- 
ally  cunirullcd  by  n  pressure  in  the  boiler,  the  super irttrndent 
4Bid  some  knowledge  of  the  properties  of  steam  and  gatolme 
thuuld  L-rrininly  be  required  en  the  |Kirt  of  any  one  aatboriicd 
lo  operate  the«r  vehicles. 

The  Commissioners  then  disponed  of  the  matter  by  adopt- 
ing  the  following  recommendattont:  "About  two  year«  ago 
the  Commissioners  received  an  application  for  |>rmiin$ion  lo 
run  a  horseless  vehicle  operated  by  gawltne.  which  pcrmts«ion 
they  declined  to  grant,  on  the  )tf<'und  thai  the  msihincry  was 
likel)  to  make  «')  much  noise  as  to  frighten  h[ir»e<.  We  do 
not  know  that  thii  machinery  would  so  <^»erate,  but  it  should 
\k  known  before  iwrmiksiun  is  granted.  So  lar  a«  luiving  a 
licet'Xd  engineer  is  concerned,  we  would  suggrtt  that  nher 
the  iietiiioncr  has  learned  to  operate  the  machine  he  might 
hinKcIf  tiecomc  licenaed.  the  only  expense  involved  bring  a 
fee  of  $.t"  __   ^ 

Central  Park  Exclusion  Rule  to  be 
Tested. 


On  Friday  ahemrmn  lati  Winslow  E.  Bnrby  and  Whitney 
K,  two  prominent  racraberk  of  ibr  Automobile  Ctub  of 
nerica.  endeavored  to  enter  Central  Park  in  an  electric  car- 


riage, tlie  property  of  Mr.  Buzby.    Admission  wai  refused  by 
the  Park  police  and  Mr.  Buzby  was  arrested. 

The  Park  Board  has  never  pasted  any  rule  forbidding  the 
use  of  automobiles  on  the  drives,  but  President  Qauscn  ha& 
merely  given  a  verbal  order  lo  that  effect,  and  although  fre- 
(juenily  importuned  by  owners  of  automobiles,  he  has  refused 
lo  waive  bis  orders. 

Mr.  Buzby's  lawyer.  Charles  M.  Bcatlie.  253  Broadway,  fol- 
lowed in  B  hansom  and  accompanied  his  client  to  the  head- 
quarters of  the  Park  police,  where  a  charge  of  violating  the 
Park  rules  and  also  of  disorderly  conduct  in  disobeying  an 
officer  was  lodged  againM  Mr.  Buzby. 

WTien  the  lawyer  asked  the  police  captain  what  law  of  the 
Board  had  been  violated,  a  clerk  of  the  Department  produced 
a  printed  copy  of  the  rules  of  1873  and  read  therefrom  the 
following  clause: 

"The  drives  shall  be  used  only  by  persons  in  pleasuTC  car- 
riages, or  on  bicycles  or  on  horteback." 

A  format  charge  was  entered  against  tlie  banker  and  Mr. 
t-yon  furnished  the  bait  Ivmd. 

Mr.  Buxby  was  one  of  (he  Hrst  prirate  citixeos  in  Sew  York 
to  posse**  a  motor  carriage,  and  for  more  than  two  years  he 
has  liad  a  permit  to  use  the  Riverside  Drive  and  other  i>arks 
hcreaboul.  while  Central  Park  has  been  barred  agamst  him. 

It  is  Mr.  Burby's  inleniion  if  defeated  to  appeal  10  the  Su- 
preme Coon. 

Tint  cj-ira  vot»  m  st'WoiiT. 

At  a  mcetiitg  of  tltc  Board  of  Governors  of  the  AiitontoUle 
Cluh  of  America,  held  on  Monday  evening,  the  support  of 
the  organitalion  was  given  10  Messrs.  Buzby  and  l.yon  in 
their  efTort  to  open  the  gnies  of  Central  Park  to  automobile^. 

A  committee  on  laws  and  ordinances,  composed  of  Avery 
D.  Andrew*.  Gen,  F  Chambcrlin  and  Simon  Sierne.  wa.*  ap- 
pointed to  take  un  the  legal  aspects  of  the  ie*t  ca^e  in  the  in- 
lerect  nf  the  Automobile  Onh,  and  the  committee  was  reprr- 
scnted  at  the  hearing  in  Yorkville  Court  Tuesday  when  the 
charge  against  Mr  Buxby,  who  submitted  to  arren  lart  Fri- 
day, was  heard. 

Alliert  C-  Bostwick.  Winslow  E  Biuby  and  Whitney  Lyon 
were  apnointrd  a  committee  on  exhdiitiont.  content*,  run*  and 
ttnirs.  Tlie*e  gentlemen  reported  that  about  75  autofnobiles 
were  promised  to  take  pari  in  the  first  club  run  next  Sattir 
day. 

The  following  statement  from  Mr-  Clau*en,  president  of  the 
Central  Park  Board,  was  recently  made  lo  the  New  York 
Herald: 

The  power  to  w' '      and  ordinances  for  the  park*  rc*t* 

entirely  wuh  the  ners,  one  of  whom  has  junwlic- 

tion  over  each  Ihu.  .,^.,  ,.i  course,  while  it  might  be  danaer 
ou«  t'l  pernm  uut<>m<ibtlr«  in  Central  Park,  in  Pro*pect  Park 
or  in  Brt)nx  Park,  where  iliere  is  noi  *o  much  trafHc.  ilicre 
would  be  much  less  danger.  When  the  Commfssioner  in 
iittargc  of  one  of  the  boroughs  *ii(rsr  Rt-.  a  rule  or  ordinance 
for  hi 4  borough  parks  the  other  ■  >nern  naturally  '" 

cur  in  it,     I  am  opposed  to  the  ;  n  of  the  autom   1  .!■ 

in  Central  Pnrk. 

No  action  will  be  taken  by  the  Park  Comraissionera  until 

(hp  .».,.,..  „   ..   '.^'fii  by  the  magistrate   m  the  Vorkvitlr 

P<'  I  caie  now  pending.    Of  eourv  should 

th:i'    .  _:        r  to  the  Park  Board  that  body  can  meet 

.ind  pa'*  an  order  or  rule  which  will  effectually  dose  the  gate* 
i»f  the  nark  t"  aiitrrn-linf^ 

The  Park   '  refuted  in  permit  bicycles  in  the 

I>ark  when  t  into  general  M«e.  and  a  tert  case 

wa«  made,  whuh  wa^  ilrcided  in  favor  of  the  Park  Board. 
Then  the  bicvcte  enihu^ia^tv  took  ihe  matter  before  the 
l^«Uturr  and  *ueceeded  tn  having  a  bill  pa««ed  which  open<^ 
the  park  to  lite  bicycle,  The  umc  remedy  is  open  to  owners 
of  automofatlea. 
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LONDON  NOTES. 


Londou,  OcL  ig. 


KIXT  VKAR  S  SHOW. 


The  motor  show  to  be  held  at  the  Agricultural  Hall,  Lon- 
don, in  April  next,  promises  to  be  a  must  attractive  one.  Al- 
ready a  good  proportion  of  the  space  has  been  taken  up  and 
applications  arc  continually  being  received.  There  should  be 
no  delay  on  ihe  part  of  any  American  concern  which  wishes 
to  be  represented  at  the  show,  as  delay  may  cause  a  good  deal 
of  disappointment. 

HOKSELEiiS  VUIICLKS  IN  fUBLlC  SKKVICK. 

The  most  go-ahead  antomobile  city  in  Scotland  is  Edinburgh. 
The  Rdinburgh  Autocar  Co.,  who  already  possess  i8  vehicles, 
have  decided  to  increase  iliis  number  to  38  immediately,  an 
order  for  20  additional  carriages  having  been  placed  with  the 
Daimler  Motor  Co.,  Coventry.  Seventeen  o:  these  cars  will  be 
fitted  with  tlie  stand&rd  5*/]  b.h.p.  Daimler  engine,  and  arc  de- 
signed solely  for  public  street  traffic.  They  will  carry  10  pas- 
sengers and  the  driver.  A  special  carriage  will  be  a  5i^  h.p. 
vehicle  lor  private  hiring  and  touring  with  small  parties.  It 
is  designed  to  &cat  eight  passengers.  A  12  h.p.  car  has  also 
been  ordered,  capable  of  carrying  14  passengers,  and  which 
will  be  convertible  into  a  car  to  carry  eight  or  ten  passengers, 
with  baggage  and  a  reserve  supply  of  gasoline  for  touring. 
The  maximum  speed  of  the  new  public  cars  will  be  10  miles 
an  hour,  and  th»t  of  ihe  small  touring  car  and  the  12  h.p.  car 
14  miles  an  hour.  The  is  h.p.  car  will  be  capable  uf  negotiat- 
ing with  its  full  load  a  hill  of  i  in  S  or  10,  and  will  be  the  first 
of  its  kind  to  be  introduced  into  Scotland. 

The  twentieth  vehicle,  ordered  also  from  the  Daimler  Co.. 
is  a  special  one,  designed  to  carry  but  two  passengers,  and 
will  be  tilted  with  pneumatic  tires,  a  new  water  cooling  ap- 
paratus and  wheel  steering.  Speakmg  of  the  Daimler  Co.,  I 
may  mention  that  they  have  also  just  secured  an  order  01  six 
motor  wagonettes  for  the  Caledonian  Motor  Car  &  Cycle  Co., 
of  Aberdeen. 

ANOTIfER  DEW  CARftUCt. 

I  bad  an  opportunity  the  other  day  of  inspecting  the  new 
motor  carriage  which  is  in  course  of  construction  at  the  Ivel 
works  of  Dan  Albonc,  Biggleswade.  Bedfordshire.  The  car- 
riage is  a  four-seated  one  and  will  be  propelled  by  means  of 
a  Benz  gasoline  motor.  The  frame  is  of  tubular  construction. 
while  the  motor  is  located  in  the  reverse  way  to  that  adopted 
on  the  Benz  carriajies — that  is  to  say,  the  ignition  cliambtr  is 
al  ihe  back  of  the  carriage.  Two  speed  are  provided  by  means 
nf  belt*  working  on  fast  and  loose  piillcys.  Anoilicr  feature  is 
the  adoption  uf  an  expanding  band  brake  working  inside  the 
two  large  driving  sprockets  on  the  rear  axle. 

NAMES  OK  UOrOR  CARS. 

ft  is  quite  possible  that  ere  long  a  regulation  will  be  en- 
acted requiring  all  motor  cars  Jn  this  country  lo  have  painted 
on  somewhere  the  name  and  address  of  the  owner,  for  during 
the  past  week  the  Standing  Joint  Committee  of  the  Surrey 
County  Council  has  addressed  letters  to  the  Local  Government 
Board  urging  that  regulations  should  be  issued  providing  (ur 
the  more  easy  identification  of  light  locomotives  (motor  car- 
ringes  come  under  the  Light  Locamotives  on  Highways  Act. 
The  committee  refer.s  10  the  increased  number  of  motor  ve- 
hi'jles  and  cycles  and  to  tlie  complaints  it  has  received  of  the 
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undue  speed  at  which  many  of  them  are  driven,  and  expresses 
the  opinion  that  the  tinje  has  arrived  for  some  regulation  tO;be 
made  as  to  a  denoting  mark  or  number  upon  all  light  loco- 
muiives,  sn  placed  upon  the  vehicle  a&  to  be  at  all  times  easily 
legible.  Appended  to  the  letter  arc  a  series  of  extracts  from 
letiers  received  from  the  chief  constables  and  Hupcrintendents 
of  police  in  the  neiglilioring  cimnties  and  boroughs  in  reply  to 
a  circular  sent  by  the  chief  constable  of  Surrey  requesting  an 
ejfprcssion  of  opinion  on  the  matter;  these  are  practically 
unanimous  as  to  the  advisability  o(  an  addition  to  the  regu- 
lations in  Ok  sense  indicated. 

PRACTICAL  TESTS  OP  MOTOR  VEHICtRS. 

The  practical  side  of  the  Automobile  Club  of  Great  Britain 
has  again  been  made  evident  by  the  announcement  that  the 
club  has  made  arrangements  by  which  manufacturers,  agents 
and  owners  of  motor  cars  and  cycles  may  at  any  tune  submit 
the  same  for  trial,  the  former  (1)  to  a  hill-climbing  speed  test, 
(2)  a  lOD-mile  run.  and  the  latter  (3)  to  a  speed  test  on  a  rac- 
ing track.  The  hi  1 1 -climbing  and  too-mile  trials  are  to  be  made 
either  in  the  London  or  Birmingham  district.  Certificates 
will  be  issued  to  competitors,  setting  forth  the  actual  results 
achieved,  a  small  fee  being  ehargtd  to  cover  expenses  of  the 
trials  and  certificates.  I  am  glad  to  note  a  condition  in  the 
arrangements  that  no  sju-ed  beyond  the  legal  limit  will  be  pe-- 
mitted  or  recognized  by  the  club.  Already  several  carnages 
have  been  entered  for  trial.  There  is  plenty  of  similarly  good 
work  ahead  for  the  American  Automobile  Club. 

Tlie  UVBRrOOL  SILF<PROPELL£D  TRAPFIC  ASSOCIATIDN. 

The  annual  meeting  of  the  Liverpool  Self  Propelled  Traffic 
Association  was  held  on  Monday  last,  when  a  very  satisfac- 
tory report  was  presented.  The  most  interesting  items  in 
the  report  related  to  heavy  motor  vehicles. 

The  results  of  the  second  series  of  trials  with  wagons  of 
this  type  having  made  it  clear  that  an  interval  ol  12  to  18 
months  admits  of  much  progress  being  made  in  improvements 
upon  the  construction  of  motc»r  vehicles  for  heavy  traffic,  it 
has  been  decided  to  organize  one  more  series  of  trials.  It  is 
intended  that  these  shall  be  held  in  October,  igoo,  and  tlie 
association  considers  that  there  is  little  doubt  that  it  will  then 
be  justified  in  leaving  the  movement  to  private  enterprise  tor 
development  upon  commcrJcal  lines. 

The  council  adhere  to  tJic  resolution  contained  in  their  sec- 
ond annual  report,  viz.:  "Resolved,  Thai  the  Liverpool 
council  of  tlie  association  is  of  opinion  that  the  exi»ttng  max- 
imum of  3  tons  tare  imposed  by  the  Locomotives  on  Highways 
Act,  1806,  very  seriously  hampers  and  m  many  cases  prohib- 
its the  construction  of  vehicles  of  the  types  required  for  the 
heavy  trafHc  of  this  district,  and  a  recommendation  is  hereby 
made  to  the  general  council  that  the  whole  forces  of  the  as- 
sociation shall  be  immediately  directed  toward  the  obtaining 
of  an  amcndmeni  to  the  act  whereby  (a)  all  restrictions  upon 
weight  shall  be  removed;  or.  if  it  be  dccmcil  inexpedient  to 
rcniove  all  limitations,  (b)  a  limit  upon  the  ttjtal  moving 
weight,  or  ufKm  the  weijtht  per  axle,  shall  be  substituted  for 
the  present  limit  of  3  tons  tare;  or  if  it  be  considered  impera- 
tive to  retain  a  limit  uptin  the  tare,  (c)  th?,  tare  permissible 
shall  be  increased  to  at  least  4  tons." 

The  council  are  of  opinion  that,  even  if  some  manufacturers 
can  build  a  vcliicle  to  carry  5  tons  which  shall  tare  less  than 
3  tons,  it  is  desirable  to  have  the  act  altered  to  permit  of  a 
4-ton  tare,  (a)  to  insure  a  reasonable  life  in  regular  work;  (b) 
to  avoid  years  of  delay  in  waiting  for  that  lightness  of  construc- 
tion which  may  come  ultimately;  (c>  to  give  a  wider  scope 
10  manufacturers  who.  however,  will  be  prevented  from  wast- 
ing material  or  introducing  excessive  weight  by  Ihe  spur  of 
commercial  efficiency,  which  demands  the  highest  possible 
ratio  of  live  load  to  tare;  (d)  lo  provide  for  loads  of  6  to  10 
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riUUXI  3.      KLKVATION   SHOWIKC  HICMAKISM. 


The  motor  rest*  on  >  (tunic  entirely  independent  of  the  body, 
which  can  be  lemovcd  by  imiutening  six  nnts  and  ducon- 
ncctiog  the  gasolinr  pipe. 

Transmission  is  by  direct  gearing.  On  tlie  end  of  the  motor 
shaft  is  securely  fastened  a  rawhide  bevel  pinion,  which  en- 
gages Willi  two  clutch  gears,  one  (or  forward,  the  other  fur 
backward  motion,  working  on  a  hollow  cnuntrrshaft  contain- 
ing a  rod  ronnrcted  tn  two  clutch  collars.  Screw  racks  engace 
with  bronxr  pinions  fattened  to  shafts  h.^ving  right  .ind  left 
hand  threads,  which  by  a  rotary  movenient  throw  in  and  uui 
clutch  ihocii  bearing  on  the  inner  tiurfaces  of  the  rims  o|  the 
bevel  gear».  This  mechanism  is  easily  adjusted  by  turning  the 
screw  racks  half  a  turn  nr  more  after  removing  the  cotter  pins 
On  one  end  of  the  counteriihaft  is  the  normal  ipccii  gear  anJ 
on  the  other  the  hill  climbtng  gcjr.  The  driving  grar^  on  thr 
rear  a»le  are  thrown  into  and  nut  of  engagemrtu  with  it  by 
means  *>(  a  pmitive  cintch.  When  the  normal  gear  is  in,  the 
hill  climber  is  nut  of  gear.  On  the  rear  axle  is  the  customary 
comprnsating  gear  into  which  the  gears  nn  the  rear  ax'c 
clnlch.  On  the  uut»lde  of  the  compensating  gear  is  a  band 
brake  acting  on  both  wheels.  Broad  patents  have  been  taken 
onl  on  the  above  friction  clutch,  motor  and  frame. 

The  air  supply  tu  the  motor  u  controlled  by  an  auxiliary  air 
valve  in  order  to  allow  for  the  \arious  grades  of  gasoline  ihat 
may  be  found  in  practice.  This  valve  ts  controlled  by  a  handle 
in  front  of  the  wal  The  other  ctnirolling  devices  are  a  sin- 
gle pivotal  handle  for  itteertng  and  regulating  speed,  a  gear- 
shifting  lever  below  on  the  same  standard,  a  pedal  brake  in 
Hoor  and  a  graduated  disk  valve  for  changing  the  speed  of  the 
motor.  If  ih«  operator  beam  down  on  his  lever  the  carriasc 
moves  forward;  if  he  increues  the  prcssur«  the  clutch  shoes 


arc  thrown  in  accordingly  and  the  speed  is  increased.  If  the 
lever  is  raised  the  carriage  moves  backward.  The  handle  is  ad- 
jttsiable  to  the  convenience  of  the  driver  and  may  be  raised  or 
lowered  at  will  or  thrown  forward  out  ol  the  way.  On  it  is  a 
push  button  that  rings  an  electric  bell. 


ricvu  4.    nuurr  susrwisjox. 
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COMMUNICATIONS. 


Rhythm  in  Gasoline  Hotors. 

New  York.  Oct.  24- 
Editor  Horseless  Age: 

The  subject  of  vibratkm  in  the  gas  engine  is  an  interesltnK 
one.  While  a  mritur  ^houM  be  proiierly  bnlancrd  mechanically, 
no  (loubi.  the  chief  difliculty  tu  uvcrcuiiie  in  (he  vibration 
caused  by  the  sudden  increase  of  pressure  when  the  charge  is 
exploded-  N<.iw  it  occurs  to  inc  that  while  a  heavy  fly  wheel 
will  make  the  motor  run  wiih  more  regularity,  will  not  the 
vitirations  be  less  with  a  lighter  lly  wheel,  when  wr  consider 
that  it  is  the  resistance  »/  the  fly  wheel  against  which  the  ex- 
plosions work? 


O 


O] 


Ae>  the  vibrations  are  caused  by  the  explosions,  it  follows 
that  the  largtr  the  cylinder  i(ie  heavier  will  be  ihc  vibrations, 
anil  that  therefore  fttur  cylinderii  will  give  less  vibrnilun  than 
two  cylindeis  <,il  ci|iial  cmiibiiicd  capacity.  I  have  iMren  UMng 
a  ionr-cylinder  engine  and  find  ihi:  vihratujns  very  slight.  I 
find,  however,  thai  the  mailer  of  rhythm  in  the  explusiuni^  has 
a  great  deal  to  do  with  it.  as  if.  Irum  any  cause,  there  hap- 
{lens  i(>  be  any  irrcgubrity  in  the  explosions  in  the  diffrrcnt 
cylinders  there  is  a  decided  increase  in  the  amount  of  vibra- 
tion. 

Mr.  Schaum  asks  fur  criticism  of  his  design.  Well,  it 
seems  (o  mc  that  the  number  i>f  gears  nccessar>-  is  a  decided 
objeciion.  and  to  balance  his  nicitor  projicrly  he  should  have 
iwo  more  cylinders  opposite  the  others.  I  would  suggest  that 
be  run  the  two  eriils  intti  one  expUtsinn  chamber,  like  sketch, 
and  ilut  il  he  intends  to  have  an  explosion  every  revolution 
one  pbkiun  be  placed  !>ay  H  in.  in  advance  of  the  other,  this 
latter  one  o(>ening  the  exhaust  pons  and  the  other  the  inlet 
[mrts.    Yours  tnily.  H.  RUSS. 


Importance  of  Light  flovlng  Parts  in 
Balanced  Engines* 


St  Joseph.  Mich..  Oct  27- 
Kditnr    Horseless  .\ge: 

The  subject  of  balanced  engines  has  been  gone  into  pretty 
ibormighly,  and  the  essential  points  have  been  very  intelli- 
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gently  touched  upon  by  several  of  your  correspondents.  My 
own  judgment  is  that  the  balancing  of  the  reciprocating  mo- 
tion of  the  piston  can  easily  be  obtained,  but  is  never  obtained 
except  at  a  cosl  which  uutwcjjths  in  construction,  co!it  and 
cdmphcation  the  advantages  that  can  be  gained  in  a  commer- 
cial engine.  The  main  source  of  vibration  in  an  engine  with 
the  lightest  possible  reciprocating  parts  is  torque  froni  the 
explosion.  In  practice  it  cannot  be  absolutely  balanced,  but 
on  a  motor  vehicle  the  proper  placing  and  aligning  of  the 
motor  may  minimize  the  disagreeable  effects  to  such  an  extent 
that  A-hile  in  mo;iqa  it  becomes  imperccpiiblc. 

The  crying  need  I  have  noticed  in  all  American  designs  of 
gasoline  and  steam  engines  is  the  necessity  for  light  moving 
parts  such  as  pistons  and  connecting  rods.  For  instance,  the 
lightest  piston  on  a  i  b.h.p.  engine  that  I  know  of  weighs 
nearly  4  lbs.  {many  weigh  to  to  15  lbs.),  and  the  lightest  con- 
necting rod  weighs  jj^lbs.  (usually  6  to  8  lbs.).  Perhaps  10 
to  14  oz,  is  alt  the  metal  absolutely  necessary,  and  I  have  a 
commercial  engine  (not  for  a  flying  machine)  in  which  the 
connecting  rod  weighs  only  3-10  lb.  and  the  piston  52-100  lb.; 
yet  it  gives  over  iJ4  b.h.p.  This  panicular  reduction  in  weight 
minimises  the  vibration  to  something  less  than  one-tenth  as 
much  2S  when  the  nrdinary  methtxls  are  followed,  and  it  has 
the  advantage  of  adding  noUiing  to  the  complication  or  lia- 
biltly  of  breakage,  and  but  little  to  the  cost. 

A.  M.  HERRING 


Hore  Weight. 


Pittsburg,  Pa.  Oct  25. 
Editor  Horseless  .\ge: 

WhUe  some  of  our  designers  of  motor  vehicles  are  begin- 
ning to  touch  Ihc  weight  problem,  we  think  there  is  not 
enoiigh  importanee  ailarhcd  to  this  very  essmtial  factor  in 
nuitiir  and  vehicle  cnnstruction.  It  is  not  our  intcnlion  to  re- 
fer to  the  lead  storage  system,  for  we  all  know  iliey  have 
weight  enough  and  to  spare — even  to  a  mill  stone  ab<.iut  Iheir 
neck — but  to  the  prime  motors;  and  first  in  this  cinss  the  in- 
ternal combu.siion  motor,  and  second,  steam.  Wc  see  advcr- 
tisemem<i  and  descriptions  of  gasoline  and  steam  vehicles 
weighing  less  than  500  lbs.  to  carry  two  persons.  Now,  this 
sounds  very  nice,  anil  these  light  rigs  arc  pleasing  10  look  at 
with  their  light  wire  wheels,  as  compared  with  our  iort-ign 
cousins'  designs;  hut  we  imagine  we  see  tlie.'^e  fairylike  things 
travirsing  the  country  thoroughfares  in  the  western  end  of  our 
Stale,  where  grades  of  even  30  per  cent,  are  not  an  uncommon 
bump  to  try  to  mount,  t  doubt  whether  a  500-lb  rig  could 
mount  these  011  a  wet  day  without  slipping  or  skidding  for 
want  of  weight  suflicient  10  give  the  required  tractive  force; 
and  they  are  without  structural  material  ample  to  with&land 
the  •ihoeks  of  crossing  the  water  breakers  and  hitting  an  occa 
sional  boulder,  for  he  is  a  rare  driver  who  c.in  miss  all  the 
stones,  especially  at  a  15  or  20  mile  pace. 

Framework  must  have  sufficient  weight  to  give  strength 
with  a  large  factor  of  safety  for  this  exacting  service;  bear- 
ings must  be  of  ample  size,  gears  have  liberal  faces  and  ufM 
too  fine  a  pitch,  with  webs  and  hubs  well  pruporlimied. 
Wheels,  springs  and  axles  must  be  of  auflicient  weight  to 
Stand  a  short  turn  at  high  speed  and  not  throw  the  dish  out 
of  the  wheels  nor  crack  or  rupture  an  axle;  and  not  ordy 
weight,  hut  good  workmanship,  with  a  band  and  wheel  brake 
accessible  and  very  powerful. ' 
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Enginct  shouM  be  m  icast  i  h.p.  stronger  than  is  ihc  pres- 
ent custom,  with  att  bolts  and  nnts  on  reciprocating  parts  not 
only  jammed  but  drilled  and  cotter-pinned  above  nuts,  so  that 
,  il  Hie  nuts  cotne  loose  the  pnr  will  hold  and  sst^  not  only 
the  nut*,  but  pcrhapi  the  engine  from  going  'through  Hcr- 

Abolish  all  light  and  delicate  parts,  as  they  arc  not  to  be 
considered  in  «uccc*5stul  motor  vehicle  construction.  Study  > 
simplicity,  so  that  great  mechanical  tktll  m^y  not  be  required 
to  make  the  wear  and  tear  adjustments,  and  alter  the  mixturci 
on  the  internal  combustion  type,  and,  last  but  not  leasi.  man- 
atacturcrs  should  give,  cither  by  circular  or  verbally,  the  most 
minute  instnicttons  regarding  ndjustmcnis  and  ^uccc^&fuj  op- 
eration. The  s<jortcr  the  buying  public  are  educated  the  bel- 
ter for  all  concerned  and  the  Ics*  iruublc  the  inanufjclurcrft 
will  have  after  ihcy  have  got  their  money,  (or  purchasers  will 
cxpcci  the  maker  to  (aiher  lii>  i»wn  prnduci. 

F.  C  TYGARD. 


Nut  Fastenings. 


Milwaukee.  Oct.  25. 
Editor  Horseless  Age: 

We  were  very  much  interested  in  the  article  on  "1-oose 
Nuts."  by  R.  t.  Ccgg.  your  mechanical  editor.  Naturally,  in 
pushing  our  elaftlic  self-locking  steel  nut.  we  have  run  across 
at  limes  most,  ii  not  all.  of  these  dilTcrent  devices  for  fasten- 
ing nuts,  but  tlic  (>ne  item  about  must  of  ihrm  that  prevents 
their  practicabitily  11?  that  in  nine  cate-t  out  •>[  ten  the  cost  uf 
the  lastcniiig  is  more  tJian  that  of  the  nut  itscll. 

The  self-locking  feature  of  our  clastic  nut  practically  costs 
noUiing,  as  we  furnish  the  nut  at  the  same  cost,  or  even  less, 
than  the  ordinary  nut,  and  the  scli-lockiriK  feature  is  entirely 
obtained  by  tapping  the  nut  a  little  smnllcr  than  the  bolt,  so 
that  in  bcttig  wrenched  on  it  grips  the  boh  enough  to  bold 
it  fiom  ever  working  loose.  We  are  Furntshtng  larifc  quan- 
tities of  these  fiif  railroad  work,  where  the)-  arc  especially 
djcsirablc.  and  it  nuy  be  that  later  on  we  shall  wi>rk  inio  the 
trade  represented  by  your  publicaiiuru     Yours  truly. 

NATIONAL  ELASTIC  NUT  CO.. 
Per  T.  L.  Paine,  Mgr. 


How  Hany  Wheels? 

Albany.  N.  Y^  Oct.  ^ 

Editor  Horseless  Age: 

I  liave  read  with  intrrrst  the  socral  ankles  published  in 
>our  valuable  journal  in  regard  to  three-wheeled  vehicle*.  In 
last  week's  is»iuc  1  noted  tlw  comment*  o(  Mci'«rs.  Duryc*  and 
Bramwdl.  The  only  adi'antage  of  the  thrrr-wherird  vrhirleiv 
is  that  one  wheel  is  easier  to  steer  than  two  wheels.  The 
single  drive  wheel.  1  think,  is  more  of  a  di-iadvantage  than  an 
advantaite.  For  instaiKe.  if  the  rear  drive  wheel  were  in  a 
ditch  and  could  not  work  its  way  out,  the  operator  would  be 
■tailed,  but  with  two  drive  whcrU  one  woald  not  ba  in  the 
ditch,  and  would  thus  help  to  propel  tbr  vehicle. 

A*  Mr.  Bramwell  utyv.  a  fonr-wheclcr  properly  built  has 
jta  frame  swiveird  in  the  rrntrr  nf  the  front  axle,  and  be 
4or<  not  vee  any  diffrrcnrr  whether  ■  wheel  or  a  «wiveJ  i* 
employed  at  thai  point  so  far  as  stability  Is  concenwd. 


Now  this  may  all  be  true  in  going  straight  ahead,  but  if  we 
turn  a  sharp  curve  at  a  high  speed  the  three- wheeler  ja 
certainly  more  liable  to  upset  than  the  four-wheeler,  as  the 
extra  wheel  on  the  outside  of  the  arc  (which  is  formed  when 
the  vehicle  turns  a  curve)  decreases  the  danger  of  upsetting, 
and  this  is  truer  of  a  vehicle  of  a  long  whcel--bas«. 

I  believe  a  single  steering  wheel  is  stiperior  for  turning  out 
of  nii>  and  car  tracks,  but  on  a  country  road  the  front  wheel 
does  not  track,  but  muM  run  over  all  obstructions  such  as 
snow,  mud  and  stones  that  chance  to  be  in  the  center  of  the 
road.  But  with  a  four-wheeler  when  going  straight  ahead  the 
rear  wheels  follow  tlie  track  of  the  stecrers. 

In  my  estimation  a  motor  carriage  should  have  four 
wheels,  the  frc«nt  wheels  ^rving  a*  5tccrcr^  and  all  four  wheels 
as  drivers.  By  this  arrangement,  if  one  |)air  of  whccU  are 
ditched  the  other  may  not  be.  As  Mr.  Bramwell  says,  custom 
proves  nothing  to  the  dcngner  of  vebiclcs.  but  common  sense 
docs.  Yours  truly. 

F.  J.  MILLER. 


Primary  Sources  of  Energy. 


Pittsburg.  Pl,  Oct.  ja 
Editor  Horseless  Agt: 

Having  read  with  mnch  intcre^^t  your  btc  editorials  on  the 
Illative  merits  nf  the  varuiUK  nK-.-in«  of  autom<~ihtle  propitlsion. 
wc  were  much  pleased  with  the  straightforward  and  unbiased 
manner  in  which  you  analyzed  il»eir  various  claims.  Utt  feel 
tlmt  you  were  scarcely  accurate  in  your  classification  of 
prime  motor*.  Would  it  not  Iw  much  more  accurate  to  say 
we  have  at  this  time  three  source*  of  power  or  energy  in 
common  uw?  To  enumerate:  First,  we  have  heal  energy  pro- 
duced by  the  process  of  combustion;  second,  wc  have  a  source 
n(  ciicrgj-  in  the  attraction  of  gravitation,  and  third,  the  encrgr 
ilertvcrl  from  the  natural  currents  of  air  and  water,  but  as  the*^ 
curniit^  arc  largely  produced  by  gravitation,  we  may  treat 
them  under  tliat  hcad- 

.\s  the  Ia*t  iiK^tioned  sources  of  energy  arc  intermittent 
either  In  regard  to  time  or  location  of  availability,  it  will  be 
ncccuary  to  await  the  advent  of  a  successful  and  economical 
form  of  energy  storage  and  transmission  before  they  can 
become  even  a  possible  competitor  of  the  first  named  source 

We  tiow  sec  that  we  have  practically  but  one  source  of 
energy  or  power,  viz..  heat  produced  by  combustion.  To 
btiltxc  thi*  energy  m  a  mechanical  manner  requires  its  con- 
version into  either  a  torsional  or  an  alternate  iciisile  and  coTO' 
pression  strain  exerted  through  ^pace. 

Tbe  ituchtnc.  ibcrcfore,  that  transforms  the  energy,  as 
alM>ve.  in  one  conversion,  must  be  accorded  a  separate  and 
higher  place  than  the  machine  that  accomplishes  the  same  rc> 
i-ull  nnl>  after  the  second  convcr^^ion. 

The  writer  w*>uM  divide  the  machines  above  referred  to  into 
three  cl»*»c«.     In  the  first  cUm  he  would  place  internal  com- 
husiion  engines,   in   the   second  cla^s   he   would   place   stemm  1 
engine^  and   tn   the  third   ctavs  cireirtc  machines,  air  con-' 
prr»or».  «tc  P.  I-  TYGARD. 


Ai  the  international  competition  for  dccirlc  vehicles  bcid 
recently  at  Berlin.  Germsny.  the  first  prire  was  awarded  to 
Jacob  l.ohncr  &  Co..  carnage  builders,  of  Vienna.  The  Co- 
lumbia electrics  were  the  chief  comitetitors. 


1%.  Ko.  S,  Not.  t  1898. 
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MINOR    MENTION. 


Fred  Jacks,  a  bicycle  repairer  of  Napa.  Cal,,  has  completed 
his  soo-lb.  gasoline  carriage. 

Experiments  are  b«ing  made  at  Detroit,  Mich.,  with  a 
three- wheeled  motor  mail  carrier. 

The  Apex  Wheel  Co.,  Rochester,  N.  Y.,  has  been  incor- 
porated, with  $10,000  capital  stock,  to  make  and  sell  autorao- 

biles,  etc. 

The  American  Roller  Brartnf;  Co..  27  Stale  St.,  Boston. 
Mass..  have  issued  iheir  new  t.-3ta!u(^e,  descriptive  of  the 
A.  R.  B.  bearing. 

W.  D.  Andrews.  H.  Trebert  and  C.  A.  Benjamin.  Syra- 
cuse. N.  Y..  have  organized  the  Syracuse  Automobile  Co.. 
with  $10,000  capital  stock. 

H.  A.   HfiUrf,  Bridgermrl,  Conn.,  inventor  of  the  "Lifu" 
steam  vehicle;,  ha.*  invented  an  atmospheric  condenser  to  make 
,  the  exhaiisi  in\-i<iihlr  in  cold  weather. 

A  company  with  $150,000  capital  stock  has  been  organized 
at  Webster  City,  la.,  to  manufacture  a  light  motor  carriage 
invented  by  Smisa  Bros.,  of  that  place. 

The  Safety  Appliance  &  Equipment  Co.  is  a  new  Maine 
corporation  organized  to  manufacture  automobiles.  The  capi- 
tal stock  is  $100,000,  of  which  nothing  has  been  paid  in. 

C.  £.  Tower,  of  Syracuse,  N.  Y..  is  the  builder  of  a  gaso- 
line trap  propelled  by  a  4-h.p.  two-cylinder  horizontal  motor. 
The  cylinders  are  4x4  and  Lransmission  is  by  bevel  gears  and 
chain. 

The  Baldwin  Automobile  Co..  of  Providence.  R.  I.,  has 
been  incorporated  under  Maine  laws,  with  $300,ooo  capital 
stuck,  none  of  which  is  paid  in.  Horatio  Frager  is  president 
and  treasurer,  and  the  inventor  is  L.  F.  N.  Baldwin,  of  Provi- 
dence. 

The  law  in  regard  to  the  licen<;ing  of  operators  of  auto- 
mobiles, which  was  passed  last  summer  hy  the  authorities  of 
Chicago,  III,  has  never  been  enforced,  and  some  of  the  local 
ncwspaiwrs  are  agitating  for  its  enforcement  because  of  the 
inerea«ing  use  of  motor  vehicles. 

The  Pittsburg  Motor  Vehicle  Co.  is  sending  out  a  circular 
announcing  the  purchase  of  their  busines!!  by  the  Autocar  Co., 
which  will  continue  the  manufacture  of  motor  vehicles  after 
January  I,  on  a  large  s-calc.  The  present  address  of  the 
.*\uiocar  Co.  is  Third  Avenue  and  Ferry  Street,  Pitt.sburg. 

The  United  Slates  Automobile  Co..  Milwaukee,  Wis.,  has 
changed  its  name  to  the  Wisconsin  Automobile  &  Machinery 
Co.  The  company's  office  is  at  502  Matthews  Building.  They 
have  in  course  of  construction  a  steam  road  buggy  to  weigh 
complete  250  lbs.  A  condenser  will  be  used,  patented  by  £. 
..Deiweilcr. 


The  Union  Autocar  Co.  has  been  organised  at  Lowell. 
Mass..  to  run  public  motor  vehicles  through  the  subrubs.  The 
capital  siiick  is  $ioo,ood  and  the  officers  arc:  President.  Daniel 
.J.  Dunuhuc;  v ice -prei^i dent  and  manager,  John  F.  Murphy; 
secretary,  James  H.  Carmichael;  treasurer,  Eben  Stafford. 
Ekctric  omnibuses  to  seat  20  passengers  will  be  used,  it  is 
stated. 

TIic  Goetz-Coleman  Gas  Engine  Co.,  New  Albany.  Ind., 
have  perfected  an  upright,  single-cylinder  gasoline  engine  which 
they  believe  ui  be  the  simplest  on  the  market.  They  are 
manufacturing  this  engine  for  farm  use  in  two  sizes,  3  and  to 
horse.  They  make  the  remarkable  statement  that  the  3-horsc 
engine  gives  its  full  power  with  the  small  quantity  of  one 
quart  of  gasoline  per  hour.  It  is  their  intention  to  organize 
companies  in  different  parts  of  the  United  States  in  which 
they  will  be  financially  interested. 

The  Maltby  Automobile  Co.,  io*i3  Ointon  St,  Brooklyn, 
N.  Y.,  arc  putting  on  the  market  a  line  of  gasoline  motors  for 
vehicles  and  launches,  varying  in  size  from  ^  to  3  h.p.  in 
jackctlc&s  motors  and  running  up  to  higher  powers  with  the 
water  jacket.  Electric  ignition  is  used,  and  the  motors  arc 
suited  to  either  horizontal  or  vertical  position.  Having  a 
factory  available  for  experimental  i!i*ork,  the  Malthy  Co.  are 
prepared  to  Iniild  any  style  of  carriage  to  order  from  owner's 
drawings,  and  they  also  have  facilities  for  storing  motor  car- 
riages and  giving  instruction  in  the  management  of  them. 


Parade  of  the  Automobile  Club. 


The  plans  of  the  Automobile  Gub  of  America  have  been 
changed.  The  proposed  outing  will  consist  of  a  parade  merely, 
to  take  place  at  2  p.  m.  from  the  Waldorf-Astoria  down  Fifth 
Ave.  to  Madison  Square  and  thence  up  Fifth  Ave.  to  Mount 
Morris  Park,  and  thence  up  to  Riverside  Drive  and  Qarc- 
mani,  where  a  luncheon  will  be  served  by  the  club.  The  return 
will  be  at  6  p.  m.  via  Riverside  Drive  to  Fifty-ninth  St. 

.Among  the  new  members  arc:  Kdwin  Gould,  .\.  K.  Sbat- 
tuck,  Frederic  C,  Stevens,  George  W.  Vonnii,  O.  F.  Crosby, 
Albert  C.  Bostwick,  John  R.  Hegeman.  Jr.,  Joseph  A-  Blair, 
Gilbert  W.  Blanchard,  Alfonzo  E.  Pclham.  Col  Albert  A. 
Pope  and  Walter  E.  Frew. 


Hotor  Vehicle  Regulations  in  Belgium. 


The  accideuLs  which  have  caused  so  much  popular  and  pres.^ 
agitation  in  Brussels,  Belgium,  have  resulted  in  legislation  on 
the  subject  of  carriages  and  automobiles,  says  United  States 
Consul  Roosevelt,  at  Brussels.  According  to  these  rules  all 
motor  carriages  not  Ijearing  the  regulation  number  of  the 
province  must  carry  the  owner's  name  and  address.  All 
automobiles  and  motor  cycles  must  carry,  both  in  front  and 
behind,  a  number  large  enough  to  be  seen  at  a  distance,  and 
after  sunset  each  nunitier  must  be  lighted  by  a  lamp.  All  auto- 
mobiles and  motor  cycles,  without  exception,  must  be  pro- 
vided with  a  brake.  The  maximum  speed  allowed  is  30  kilo- 
meters (18.64  miles)  an  hour  in  the  open  country,  and  la  kilo- 
meters (7.46  miles)  an  hour  in  towns.  Kubber-tired  carriages 
must  carry  bells. 
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OUR  FOREIGN  EXCHANGES. 


51mp5on  &  Bod  man  Steam  Lorry. 

In  Messrs.  Simpson  &  Bodman  we  And  tlic  association  of 
the  engineer  and  the  carriage  builder,  both  partners  having 
had  long  practical  experience  in  their  respective  professions. 
Hence  it  would  seem  at  first  sight  that  their  combiDcd  ex- 
perience would  have  enabled  them  to  quickly  solve  the  problem 
of  the  construction  of  an  efficient  steam  vehicle.  They,  how- 
ever, found  that  before  they  could  make  the  manufacture  of 
such  vehicles  a  commercial  affair  they  had  to  abandon  all 
preconceived  ideas  and  work  out  their  own  design  from  ex- 
perimental data-  A  very  interesting  account  of  these  gentle- 
men's experiments,  failures  and  successes,  marked  by  truly 
Lancashire  perseverance,  wilt  be  found  in  the  Automotor  Jour- 
nal for  March,  1S98.  We  commend  this  paper  to  our  readers 
as  affording  some  indication  of  the  enormous  labor  and  ex- 
pense incurred.  Since  that  date  similar  work  has  been  carried 
out,  and  at  length  the  design  of  a  steam  Vehicle  has  been 
evolved  which  embodies  the  result  of  this  patient  and  costly 
experiment  and  investigation.  Messrs.  Simpson  &  Bodman 
consider  that  a  goods  vehicle  should  in  its  carrying  ca(>acity 
be  as  roomy  as  a  horse  vehicle  used  for  similar  weights,  at 
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least  twice  as  speedy,  absolutely  safe  under  all  conditions  of 
wear,  accident  or  neglect,  as  powerful  for  starling  and  mancm- 
vring  as  its  equivalent  horse  lorry,  and  in  its  prime  cost  not 
exceed  to  the  user  three  and  a  half  ilnics  the  cost  of  one  horse  ; 
lorry  with  its  horses  and  appointments,  capable  of  moving  an 
equal  load  on  any  single  average  journey.  In  addition,  the 
pnbltc  will  demand  that  it  roust  not  be  noisy  or  unpleasant,  nor 
injurious  to  the  roads;  and  the  maker,  if  he  be  wise,  will  en- 
deavor not  to  promote  adverse  criticism  by  the  creation  of  any 
designs  too  strangely  contrasting  with  existing  lyi^es 

On  a  recent  visit  to  Messrs,  Simpson  &  Bodroan's  Pomona 
Engine  Works.  Manchester,  we  were  afforded  an  opportunity 
uf  inspecting  several  vehicles  of  the  new  design  in  frame  or  m 
course  of  erection.  Two  types  arc  being  made — the  3-ton  and 
5-lon  lorrj*.  In  both  the  framing  is  of  oak,  17  ft.  6  in,  x  6  ft. 
3  in.  over  all.  suitably  plated  and  strengthened. 

Fig.  I  shows  us  a  perspective  view  of  the  framing.  The 
general  arrangement  of  these  vehicles  U  shown  in  Figs.  2,  3 
and  4.  Fig,  2  being  a  front  elevation  and  Fig.  j  a  side  eleva- 
tion, while  Fig.  4  is  a  plan  of  the  platform.  Ai  will  be  seen 
from  Figs    i  and  4,  the  framing  consists  of  four  longitudtnaU 
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StMraOK  •  BODMAN  cajfKaAToa. 

connected  by  (in  the  rear)  two  transverse  frames.  This  rear 
framing  is  supported  by  lour  plate  sprmgs  of  very  deep  cam- 
ber, so  arranged  that  each  spring  is  directly  under  one  longi- 
tudinal bearer.  To  theic  plate  springs  is  attached  the  main 
or  ilriving  wheel  axle.  Each  driving  wheel  is  mounted  be- 
tween a  pair  of  springs,  and  thus  the  axle  is  supported  through- 
out its  length.  The  rear  axle  is  a  weldless  steel  tube  with 
the  axle  arms  case  hardened  and  ground  true,  and  it  catri«ti 
four  spring  bearings,  tlic  two  outer  uiics  bang  at  the  extrem- 
ities. These  hearings  are  recessed  to  make  dusl-cxclmltng 
shronds  tor  ball  thrust  collars  for  end  adjustment  to  the  axle 
bushes.  Tliese  bushes  are  wrought  iron  ran  up  with  anti-fric- 
tion metal,  and  arc  of  such  a  surface  that,  assuming  one-third 
of  the  circumcrence  as  carrying  load,  they  can  never  have 
more  than  150  lbs.  per  square  inch  uf  luad  on  them. 

The  method  of  attaching  the  rear  or  driving  wheels  to  the 
framing  will  be  gathered  (rem  an  inspection  of  Fig.  5,  which 
shows  these  details  very  clearly. 

Labricalion  li  asmred  by  filling  the  axle  for  18  in.  from  each 
end  with  aoUdlficd  oil  and  providing  an  oil  hole  in  the  baM  oC 
the  arm. 

The  (ore  part  of  the  framing  is  earned  through  spring  loaded 
pins  attached  to  a  transverse  wood  framing  reinforced  with 
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the  air  suppiv  by  concentrating  it  by  cooling  gave  more  pow- 
erful cxplosintu.  Mori'  explosive  mixture,  higher  compres- 
sion And  mure  forcible  explosions  naturally  result  from  in- 
troducing cold  charges,  and  the  rcvcTM:  is  also  true;  but  it 
mttst  not  be  supposed  that  the  temperature  at  which  the 
charges  cnivred  the  cylinder  was  the  only  reason  why  the 
speed  varied. 

Considering  the  expansion  produced  by  healing  air  opens 
the  question  as  to  whether  gas  and  gasoline  engines  could 
not  often  be  run  in  a  nitTc  sattsJactory  and  economical  man- 
ner by  taking  that  into  account,  li  a  ga.s  engine  i<i  started  and 
the  feed  adjujitcd  in  a  cold  roum  early  in  the  morning,  it  is  al- 
together prubable  that  the  gas  and  air  will  mix  in  quite  differ- 
ent proportions  in  the  heat  of  the  day  aiter  the  natural  tem- 
perature, the  engine  and  it&  surroundings  have  reached  their 
maximum  temperature.  When  the  engine  is  in  a  small  room 
and  the  c>-indcr  is  coaled  by  a  lank  uf  running  water,  the  m- 
crease  in  temperature  is  cnnsidcrable.  ll  for  any  reason  the 
room  becomes  very  warm  and  the  gas  meter,  piping  and  bag 
ire  in  a  cool  cellar  and  only  the  shortest  pussibtc  length  of 
gas  pipe  is  in  the  warm  room,  then  the  dilTercncc  in  mixture 
must  amfrtint  to  considerable.  With  ga.suline  engines  the  dif- 
ference produced  by  a  change  from  cold  to  warm  air  is  still 
greater,  because  even  if  the  gasoline  is  heated  to  the  tempera- 
ture of  the  air  its  expansion  because  oi  heating  is  almost  noth- 
ing. 

Jacketing  the  air  suction  pi[K  with  cold  runnmg  water  would 
keep  the  temperature  of  the  air  both  uniform  and  cold.  In 
cases  where  the  c)-lindcr  is  cooled  by  running  water  it  could 
be  first  tued  (or  cooling  the  air. 


Gas  Engine  Vibrations  and  Balancing. 


By  E.  J    Stoddard. 


There  seems  to  be  a  hopetul  interest  in  this  subject  at  pres- 
ent. 

Permit  me  to  venture  the  following  suggestions: 

Forces  tliat  are  entirely  within  rigid  apparatus  are  balanced 
We  will  therefore  consider  them  only  incidentally. 

There  arc  two  ways  by  which  a  vibr&iion  may  be  produced 
in  a  property  constructed  vehicle. 

Firft.  by  a  force  acting  upon  the  vehicle  and  roadbed;  sec- 
ond, by  a  force  upon  the  vehicle  accelerating,  positively  or  neg- 
Ativel}'.  some  movable  pan  thereon. 

1  he  fir«t  way  has.  occasinned  but  little  trouble  except  to  the 
dividend  paying  people  who  hang  to  <.!raps  in  the  electric  cars- 

The  effect  U  proportional  in  the  force  tending  to  move  the 
vehicle  and  inversely  prop<»ninnaI  in  the  weight  of  the  vehic'e 
and  load.  One  may  base  his  judgment  upon  this  class  of  ef- 
fects by,  reference  to  his  experience  on  eiectrtc  cars.  Tlie 
maxiinum  disi orbing  force  tl'-al  he  has  experienced  when  the 
car  started  is  due  to  a  rat:o  of  about  one-fifth  of  the  pro- 
pelling force  to  the  load,  nr  about  ,10  lbs.  to  the  individual. 

The  second  way  is  of  mure  pressing  interest. 

We  will  consider  two  classci?  of  vibration  due  lo  the  inertia 
of  movable  parts  of  the  vehicle,  one  class  due  to  the  accelera- 
tion of  the  reciprocating  itarr-*,  the  other  due  to  ihe  accelera- 
tion of  the  fly  wheel. 


THE   RECIPROCATING  PARTS. 

The  theory  relating  to  the  forces  due  lo  the  reciprocating 
parts  of  an  engine  we  have  at  hand  in  most  any  book  upon 
the  steam  engine.  \Vc  will  briefly  recapitulate  it  here  lor  the 
sake  of  future  reference. 

It  is  simply  that  the  effect  of  the  reciprocating  parts  in  the 
direction  oi  their  mniion  is  approximately  the  same  as  if  tlieir 
entire  weight  was  concentrated  upon  the  crank  pin. 

Thus  in  Fig.  1  \  the  effect  of  the  cliangc  of  speed  of  the 
piston  and  connecting  rod  in  the  direction  uf  the  arrows  is  the 
same  as  if  a  weight,  W.  ciitial  to  the  weight  oi  said  pans,  was 
concentrated  upon  the  crank  pin.  VVc  may  therefore  com- 
pletely balance  this  effect  by  placing  a  weight  upon  the  fly 
wheel,  uppustle  to  the  crank  pin.  and  equivalent  to  the  recip- 
rocating parts,  as  in  Fig.  1  6.  When  we  have  done  this,  how- 
ever, we  have  only  exclianged  one  evil  for  another,  for  now. 
while  we  have  no  vibration  in  the  direction  of  the  arrows, 
Fig.  I  A,  we  have  introduced  an  equal  vibrstion  ai  right  angles 
thereto,  as  indicatc<l  by  the  arrows  in  bri>kcn  lines.  Fig.  I  A. 

Tt.  Iiorrou  nn  expression  from  the  clcetricians.  the  force  of 
the  intrnduced  weight  may  be  represented  by  a  rotating  vic;or 
<  i  constant  length,  and  the  ciTect  of  the  reciprocating  parts  by 
the  corresptnding  alternating  victor. 

The  practice  is  believed  to  be  to  lialancc  half  of  the  effect  of 
the  reciprocating  paru  and  introduce  an  equal  transverse 
force. 

11. 

TBt  FLV   WHI.F.U 

Let  US  at  first  consider  that  the  fly  wheel  is  unconnected  with 
the  running  gear. 

Referring  to  Fig.  2.  suppose  that  there  is  a  force  of  I.000 
lbs.  acting  npun  the  piston.  It  pniduces  a  somewhat  greater 
force  upon  the  connecting  rod.  owing  to  the  slant  of  the  rod. 
The  force  upon  the  connectinR  rod  at  the  fly  wheel  end  may 
be  resolved  into  a  moment  equal  to  said  force  multiplied  by  its 
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perpendicular  distance  from  the  center  of  the  dy  wherl,  nnd 
into  A  force  equal  to  it  and  in  the  same  dirccuon  acting  at  the 
center  of  the  fly  wheel.     See  Weisbach'i  Mechanics,  Vol.  i, 

pp.  575  576. 

The  resultant  moment  is  represented  by  the  area,  a  c  d  c,  and 
the  force  by  the  tine  a  b. 

The  force  a  b  iit  balanced  by  the  resultant  of  the  pressure 
upon  the  cylinder  head  and  the  pressure  of  the  piston  upon 
the  cylinder,  and  the  moment  produces  an  equal  and  opposite 
moment  upon  the  engine  frame.  This  last  may  be  repre- 
sented by  the  piessurc  (d  f)  of  the  piston  on  the  cylinder,  into 
a  lever  arm.  a  d.  This  area  ts  evidently  equal  to  the  area 
a  c  d  e. 

The  vibration  due  to  this  last  mentioned  cause  is  what  we 
feel  so  distinctly  when  the  engine  is  allowed  to  run  discon- 
nected from  the  runniuR  gear. 

If  one  doubts  these  results  lie  may  diagram  the  forces  and 
moments  at  each  end  o{  the  engine  to  itcale.  Both  moments 
ore  about  the  crank  axle  as  a  center  It  will  be  seen  that  the 
forces  nre  equal  and  opposite  and  upon  rigidly  connected  parts, 
and  that  the  moments  are  equal  and  opposite  and  upon  parts 
that  are  free  to  move  with  relcrcnce  to  each  other — that  is, 
they  do  not  balance  each  other. 

When  the  fly  wheel  is  rigidly  connected  to  the  running  gear 
its  acceleration  is  much  reduced  thereby  and  consequently  the 
vibration  due  to  iliis  cause  is  also  reduced.  Lost  motiim  be- 
tween the  engine  shaft  and  driving  Kcar  may  therefore  have  a 
rcry  important  effect. 

A    HALAMCKIl   KKCIKK. 

If  an  engine  had  two  cylinders  side  by  side,  each  cylinder 
having  its  own  lly  wheel  equal  in  its  moment  of  inertia  lu  the 
other;  if  the  two  Ay  wheels  were  so  geared  as  to  turn  in  opiwy- 
site  directions  at  the  same  angular  speeds,  both  cranks  bcinft 
on  th«  same  dead  center  at  the  same  time,  and  if  the  iginilion 
u{  the  charge  incurred  at  the  same  lime  m  each,  as,  for  in- 
stance, in  a  chamber  communicating  with  tJie  explosion  eham- 
bcr  of  iKith  cylinders,  and  if,  finally,  the  inertia  uf  the  recip- 
rocating parts  11  l>alanccd  by  an  equivalent  weight  placed  op- 
|M>site  the  crank  pin,  such  an  engine  would  be  practically  bal- 
anced. 


Balancing  of  Motors. 

By  U.  E-  Wimperis.  Wh.  St 


I. 
Pfrtiaps  the  most  frequent  complaint  brought  agaiiut  motor 
ears  is  that  they  shake  and  vibrate  quite  exer«<ivcly.  evrn  ab- 
surdly— and  surely  ibc  sight  of  an  impalient.  panting  car  wait- 


ing outside  >  man's  house  miul  appear  humorous  even  10  the 
most  casual  observer.     Of  course,  nut  all  cars  can  have  this 
chorge  brought  against  (hem,  and  even  with  reyard  to  ihn»e 
to  which  It  can  apply,  one  must  remember  that  the  problem 
of  balancing  a  high-speed  motor  m  a  cramped  position  is  by 
nu  means  a  simple  one.  and  it  is  the  object  of  these  articles  to 
deal  with  the  poinu  ih.it  are  most  important  in  conneciton' 
with  balancmg  motors,  so  that  this  vibration  may  be  reduced 
even  if  not  anniliilated  altogether.   It  is  not  ditficult  to  6nd  out 
what  tt  is  that  is  responsible  for  most  of  the  vibration:  one 
only  need  suspend  the  car  in  the  atr  (as  is  frequently  doii«_ 
to  locomotives),  and  set  the  machinery  going.     In  suspendu 
the  car  it  is  well  to  remember  that  the  primary  reason  for  ' 
slinging  the  car  up  is  to  render  the  effect  oi  gravitation  as  little 
troublesome  as  possible,  and  that  therefore  the  car  roust 
suspended  in  such  a  way  as  to  leave  the  position  of  the  motorl 
with  reference  to  wherU.  springs,  etc.,  as  much  like  the  work- 
ing condition  as  possible. 

Railway  locomotives  arc  usually  slung  up  from  both  ends, 
but  we  will  suppose  the  car  suspended  from  one  point  only, 
as  then  the  description  is  nmpler. 
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The  first  point  10  be  considered  is.  in  how  many  ways  can 
the  car  movT?    It  may  move  vertically,  honsonally  Icngtbv 
horuontally  sideways,  iwisi  about  a  "vertical"  axis,  twist  •< 
a   "lui)i:ttudinal   hori/unial"   axia,  and  lastly,  twisc   aboui   a 
"transverse  huriiontal"  axis. 
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Thus  there  are  six  kinds  of  motion,  and  any  son  o[  jump- 
ing, vibraiing  or  iossuir  can  be  reduced  to  a  small  portion 
of  all  or  part  of  these  six  (iindameiitai  motions.  As  the  car  will 
be  of  some  weight  the  vcrticai  motion  will  not  be  very  large, 
but  its  effect  might  be  great,  for  suppose  the  car  weighed  2  tons 
and  the  motor  was  out  of  balance  to  the  extent  of  giving  first 
a  push  up  and  then  a  push  down  to  the  extent  of  say  haH  a  ton. 
the  pressure  ol  the  U'hec!  on  the  ground  in  running  wnuld  be 
constantly  varyirtj^c  between  iVj  tons  and  2'A  tons,  which  would 
be  extremely  uniileasant  and  would  cause  slipping  of  the 
wheels.  The  horizontal  lengthways  motion  would  be  noticed. 
as  the  speed  of  the  car  would  be  made  to  \'ary  by  perhaps  10 
per  cent,  five  times  a  srcnnd  in  a  bad  case  of  a  totally  unbal- 
anced engine;  (he  other  horizontal  oscillation,  being  sideways, 
would  be  less  bother,  as  the  tires  would  probably  take  most  of 
it  np. 

As  to  the  twisting  oscillations,  the  "vcrliral"  would  be 
most  dangerous.  a«  it  would  afTect  ihc  steering:  the  "longi- 
tudinal horiiontal"  would  be  less  obnoxious,  and  the  "longi- 
tudinal transverse"  would  have  the  most  unpleasant  eflfecl  in 
appearance,  as  it  would  mean  the  rocking  of  the  car  on  the 
springs.  Thus  Ihc  six  motions  arc  all  accounted  for;  drawings 
in  three  dimensions  arc  not  very  clear  generally,  and  therefore 
recourse  has  to  be  had  to  a  somewhat  lengthy  description. 

One  may  as  well  admit  that  it  is  out  of  the  question  to  bal- 
ance all  these  six  forces  and  couples,  and  what  one  has  to  do 
is  to  get  rid  of  the  most  iroublcsomc  and  make  the  rest  as 
small  as  pns,siblc.  It  is  lh.^t  prnpcrty  of  matter  known  as 
inertia  that  has  to  be  dealt  with  in  all  problems  in  balancing 
machiner>';  it  is  a  kind  of  inanimate  laziness — masses  of  all 
kinds  take  time  to  get  up  speed.  Thus,  suppose  a  mass  of 
1,000  engineers'  units  (its  weight  therefore  is  32,000  lbs.)  were 
to  rest  on  a  smooth  plane  and  a  child  were  to  push  at  it  with  a 
force  of  5  lbs.,  we  know  (hat  in  time  this  huge  mass  would  get 
up  I0  very  great  velocities  (tlie  plane  being  finite  smf»nth).  but 
il  wtmld  take  20  minutes'  pushing  before  that  mast  got  up  a 
velocity  of  even  four  miles  per  hour,  and  that  is  disregarding 
the  cfTcct  of  friction — this  shows  the  effect  of  inertia.  Sim- 
ilarly, if  the  mass  had  to  be  stopped  by  a  small  force,  it  could 
not  be  done  all  at  once.  Mass  is,  or  shr)idd  be.  always  rcck- 
nncd  in  engineers'  units— that  is.  simply  this:  Take  the  weight 
in  pounds  and  divide  by  32  (more  accurately  .^.2  and  called 
g),  and  you  get  the  mass  in  engineers'  units.  If  mass  be  always 


kept  in  these  units  the  result  to  any  calculation  gives  you 
forces  in  pounds  and  kinetic  energy  in  foot-pounds,  where 

Force  ^mass  X  acceleration. 

Kinetic  energy  =  ^  mass  X  (velocity)*. 

Also  all  distances  must  be  in  teet  and  time  in  seconds — no 
mistake  can  be  made  if  these  rules  arc  adhered  to. 

When  masses  move  in  curves  instead  of  straight  lines,  cen- 
irifngal  force  is  introduced,  and  the  formula  tor  that  is — 

(Velocity)' 

Ceoirifugal  force  =  mass  x  ■  , 

radiui 

and  the  above  rules  as  to  units  apply  here.  Radius  is  the 
radius  of  the  circle  in  which  the  body  moves,  or  tlic  "radius 
curvature"  if  it  is  movitfg  in  any  other  form  of  curve.  Now. 
in  Fig.  I  we  have  a  mns.s,  m.  moving  in  the  circular  path 
shown  (the  radius  of  the  circle  is  r).  then  Ui  centrifugal  force 

v" 
is  =  m  — ,  where  v  :=  its  velocity  in  feet  per  second.    To  cnn- 

r 

centrate  attention,  put  m  =  5  (that  means  its  weight  must  be 

30  X  60 
160  lbs.),  V  =  20.  and  r  =^  I  ft.  (evidently  that  means — 

air 

nearly   200  revolutions   per   minute),   and   centrifugal    force 

400 
=  5  X  —  =  a,ooo  lbs.    Also  it  is  necessiry  to  know  the  hori- 
1 

zonial  component  of  this  force;  when  the  mass  is  at  A  or  D 
the  centrifugal  force  acts  outward,  and  is  horizontal  and  equal 
to  2,000  lbs. :  but  when  it  is  al  C  il  acts  vertically  and  the  hori- 
zontal part  is  zero,  so  that  the  horizontal  component 
starts  at  2.000  lbs.,  sinks  to  zero,  and  rises  to  2,000 
again  (in  opposite  direction)  every  half  revolution — in 
fact,  the  horizontal  part  is  proportional  to  cos  O  as  in  Fig.  2, 
this  is  analogous  to  tlic  case  of  piston  and  crosshead, — The 
Automotor. 
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UNITED  STATES   PATENTS. 


No.  635.306 — Electric  Igniter  for  Gas  Engines. — Ransom  E 
Olds.  r,-ansing.  Mich.     Application  filed  April  20.  jSqK. 

Claim.— In  an  electric  igniter,  the  combination  with  the  igni- 
tion cliamlier  and  fixed  electrode  inclosed  within  said  cham- 
ber of  a  lunKititiiinally  sliding  electrode  projecting  into  said 
chamber  and  adapted  to  contact  with  the  fixed  electrode,  a 
stop  on  the  outer  end  of  said  sliding  electrode,  a  lever,  one 
arm  of  which  loosely  engages  Kaid  sliding  electrode  beneath 
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said  stop,  a  stop  on  the  electrode  beneath  said  arm  of  the 
lever,  a  spring  interposed  between  said  arm  and  last-im-n 
tioned  slop,  a  spring  urging  the  lever  to  withdraw  tlic  sliding 
electrode  trum  coni.ict  with  the  fixed  electrode,  a  stop  on  the 
lower  end  o(  iIk*  sliding' electrode  to  limit  the  muvcnieiit  'if 
said  lever,  and  nteanh  fur  acttiatlug  the  lever. 

No.  635.6JO— M<tior  Wheel  for  Vehicles.— Julius  Wm.  Wal- 
-tcrs,  New  York.  N.  V.    Apiiltcatton  filed  May  i.  1899. 

This  invention  has  reference  panicularly  to  improvements 
in  the  coiislruitions  shown  in  a  prior,  patent,  No.  624,414, 
dated  May  2,  1899;  and  il  ha<i  f'lr  its  ohjt-ct  to  simjilify  tlic 
construe) iun  of  ihc  propelling  mechanism  and  to  provide 
means  for  rcvwsing  tlie  direction  of  the  vehicle  without  the 
UK  of  a  reversing  mechanism  applied  [o  the  motor 
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Qaim. — The  eombiiatioii  with  a  vehicle,  of  hinge.s  fastened 
to  its  frame  or  body,  spring  cushions  connected  with  the 
hearing  plate  froui  whicli  the  wlicel  and  motor  are  supported 
and  said  bearing  plate  being  connected  with  said  hingt-s, 
means  attached  to  the  wheel  for  starting,  slopping  and  com- 
Itlctely  revolving  wid  wheel  about  a  vertical  axis  without  slop- 
ping the  motor  placed  within  reach  of  the  driver,  and  said 
whei'l  being  provided  with  means  for  pri>d«cing  a  current  of 
electricity  for  the  purpose  01*  igniting  the  charges  of  ga^eoua 
fuel  and  also  with  a  pneumatic  device  for  controlling  the  ad- 
mission of  fuel  to  the  engine — all  within  rcacli  of  the  driver 
or  operator,  thus  forming  a  complete  power  wheel  for  the 
propulsion  of  the  vehicle. 

No.  635.603— MottT  Carriage.— William  C.  SchulUc.  Bul- 
falo.  N.  Y.    Application  filed  May  2,  189Q. 

Fig.  I  represents  a  plan  view.  Fig.  2  a  section  through  the 
center  frictional  locking  portions  of  one  of  the  rotating  drums. 
Fig.  3  a  delfichcd  side  elevation  id  one  of  the  center  frictional 
locking  portions,  the  parts  being  separated  from  each  other 
and  the  operating  pin  removed,  Fig.  4  a  detached  side  eleva- 
tion of  the  outer  shell  of  one  of  the  drums  or  pulleys.  Fig.  S 
a  central  longitudinal  section  through  a  portion  of  one  of  the 
drums  or  pulleys,  Fig.  6  a  central  longitudinal  section  through 
the  collar  and  the  tubular  driven  shaft,  showing  its  longitu- 
dinal slot  through  which  the  pin  attached  to  the  collar  pro- 
jects, I'tg.  7  a  section  ihrouah  the  nif>liir  starting  device  on  or 
ahoul  line  v  v.  Fig.  K,  and  Fig.  8  a  section  through  the  motor 
'Starting  device  on  or  nlunil  line  k  x.  Fig.  7. 

The  motor  driving  shaft  8  is  journaled  m  the  iuurnai  boxes 
y  r»n  the  frame.  The  shaft  8  is  provided  with  a  fly  wheel,  10. 
and  a  series  of  pulleys  or  drums,  11.  of  different  diameters. 
The  driven  shaft  12  is  supported  in  the  journal  boxei  13  on 
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opening  as  they  approach  the  periphery.  An  operating  pin, 
35.  is  mounted  in  each  of  the  sJots  39  and  opcnuigt  M,  atiij 
has  a  leveled  oater  end,  36,  adapted  to  contact  againH  the 
diagonally  extending  portions  34  of  the  edges  of  ihc  segmem 
ends. 

The  outer  shells  25  arc  each  provided  with  short  luhalar 
side  extensions.  37,  o(  lesser  diameter  mounted  upttn  the  ex- 
tensions 38.  which  extend  fr<im  the  center  pans  37  and  serve 
to  maintain  the  shells  against  longitudinal  displacement 

The  motor  is  provided  with  a  starting  device  which  is 
mounted  upon  tlie  driving  shaft  aud  comprises  an  inner  ring. 
39,  rigidly  mounted  upon  the  shaft  and  having  a  series  ol  per- 
ipheral notches.  40,  in  which  ihc  balls  or  rolling  devices,  41.  *re 
placed.  An  outer  ring.  42,  is  mounted  upon  the  mner  lyf^.  1 
and  its  surface  is  formed  substantially  as  shown  in  Fig.  /.fce-n 
ing  provided  with  a  scries  of  shallow  depression*,  or  pcitkcis. 
4.5,  into  which  the  balls  41  drop  by  gravity  to  prevent  inde- 
pendent rotation  of  the  outer  ring  in  one  direction  upon  the 
inner  ring.  A  band,  44.  o(  flexible  material,  encircles,  or  par- 
tially encircles  the  outer  ring  and  is  fastened  at  one  end  there- 
to, Ihc  opposite  end  being  lastened  to  a  lever  or  similar  de- 
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the  frame  and  is  tubular  in  form.  A  rod.  14,  having  one  or 
more  enlargements  or  protuberances,  15,  is  aranged  within 
tlte  tubular  shall  and  is  longitudinally  ailju&table  therein.  The 
longiiudinnl  adjustment  of  the  rod  within  the  shalt  is  con- 
trolled by  a  device  having  a  gearing  wheel,  16,  which  meshes 
with  a  toothed  rack  bar,  17.  mounted  in  a  sut>port.  18,  having 
a  recess  or  depression,  ig,  forming  a  slideway  for  the  rack 
bar.  An  arm,  20.  extends  al  suf-btantially  a  right  angle  from 
uuc  end  id  the  Ijar  17  and  engages  m  a  pcni^eral  groove  01 
depression,  at,  in  a  collar,  2J,  mounted  upon  the  shaft  13.  and 
a  pin.  23,  extends  from  said  collat  through  ait  rlongaied  longi 
tudinal  slot,  24,  in  the  Ahaft  ti  and  into  connection  with  the 
rod  14- 

A  series  of  drums  ur  pulleys  corrtspondtng  to  the  drums 
or  pulleys  upon  the  driving  shaft  8  are  mounted  upon  the 
driven  shaft  la  and  are  connected  thereto  by  belts,  chains,  nr 
sttnilar  means.  The  drums  or  pulleys  upon  the  driven  stiaft 
are  normally  arranged  so  as  to  n^iate  thereon,  the  outer  shell 
2S  being  muunicd  upon  inner  (Kirtions.  each  of  which  is 
formed  in  three  partK.  ihv  center  part  27  being  rigtdly  fastened 
to  the  shalt  and  substantially  circ-ular  in  formatinn.  except  in 
two  places,  ait  extension,  aft.  projecting  from  one  place  and  a 
radial  slot.  jh.  being  cut  from  the  central  opening  .(O  m  the 
other  place,  through  which  the  shaft  passes  to  the  periphery. 
The  side  parts  or  srgrornis  31  are  dttplicatet  of  each  other 
and  are  arranged  one  on  each  side  of  the  center  pan  17,  de- 
pre«*inn4  nr  receucs,  ,\2,  bring  provided  al  one  end  uf  each 
SCKtnrnt,  min  which  the  e^lmsion  jA  fil^.  and  the  opposite 
ends  bring  rut  away,  So  that  when  the  segments  are  assflllbled 
an  cprntiig.  33.  fnrre«p'»nding  to  the  sint  ag  is  left,  being  then 
the  outer  pttrlions,  .vi.  ol  the  edges  of  the  ends  of  the  seg- 
meats  extending  diagonally  toward  each  other  to  close  the 


n»s^ 


f«  6 


'ii 


r^/ 


**:?■* 


;v# 


Ml 


.'^ 


-¥* 


^•il 


'\ 


n 


vice  allachffd  lu  the  carriage  frame.  A  spring,  45.  connected 
at  one  end  to  the  band  ami  at  the  other  to  the  frame,  scrvts 
to  maintain  the  band  in  the  encircling  position  and  to  re- 
turn it  to  said  position  and  the  outer  ring  to  the  normal  posi- 
tion after  said  outer  ring  has  been  rotated  or  partially  rotated 
by  the  unwinding  of  the  band  to  start  the  motor.  The  outer 
ring  4a  is  held  in  its  position  u|x>n  the  inner  ring  JQ  by  the 
side  plates  49  or  rings,  which  are  faMencd  tn  the  Inner  ring  by 
screws  or  similar  devices.  50. 

No,  635.300 — Positioning  Apparatus  for  Motor  Vehicles. — 
George  Iferben  Comlict.  of  New  Ynrk.  N.  Y..  assignor  to 
the  Electric  \>hicle  Co..  same  place. 

This  invention  relates  to  apparatn«  whereby  a  motor  vehicle 
carrytnf  sioract  baitmea  1*  directed  into  proper  position    with 
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respect  to  mechanical  Uading  and  unloading  apparatus,  so 
that  a  uay  of  exhausted  batteries  inay  be  removed  ihcrefrom 
and  replaced  by  a  iray  which  bu  been  charged  and  is  ready 
ior  use. 

No.  635,298 — Ca rhn re ter.— Ferdinand  E.  Canda,  New  York, 
K.  Y.    Application  filed  Dec.  iS,  1897. 

Vilien  an  admisnon  stroke  of  the  engine  begins  the  valve  7 
is  opened  by  ^uctton'and  a  niixiure  of  air  and  (jas  is  drawn 
from  the  interior  of  the  carbtirctcr  through  the  chamber  6  and 
pipe  8  tnio  the  engine  cylinder  and  air  is  drawn  ihrriuKh  the 
screen  iS  and  passage  5  into  the  carbureter.  When  the  valve 
7  t'pens  its  stem.  g.  engages  with  the  collar  17  im  the  spindle 
16  and  opens  the  oil  supply  valve  12.  Ttie  oil  in  the  groove 
rjr  oil  carrier  14  of  Ibis  valve  is  tlius  permitted  to  flow  into 
the  main  cylinder  i  of  the  carbureter,  where  it  is  absorbed 
by  the  wicktng;  but  only  ihe  oil  which  has  accumulated  in 
the  groove  14  is  thus  admitted  to  the  carbureter  at  each  stroke 
of  ihc  valve,  for  (he  piston  13  of  the  valve  closes  the  passage 
IS  as  soon  as  the  valve  is  even  partly  open,  and  the  valve  is 
opened  and  closed  so  rapidly  that  no  perceptible  escape  of  oil 
can  take  place  while  the  edge  of  the  groove  14  of  the  piston 
13  is  passing  across  the  passage  15.  The  oil  thus  admitted  into 
the  wick  chamber  and  absorbed  by  the  wicking  diffuses  itself 
throughout  the  mass  of  wicking,  and  since  the  entering  cur- 
rent of  air  must  pass  through  this  mass  of  wicking  to  reach 
the  outlet  cfiamber  the  air  is  brought  into  very  intimate  con- 
tact with  the  oil.  which  exists  in  the  wicking  in  a  verj-  fine 
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Sf^te  of  cubdivision,  and  ih^  evaporation  of  tbe  oil  19  thereby 
facilitated,  while  the  mass  of  wicking  itself  acta  as  a  filter  to 


prevent  any  of  the  oil  being  carried  into  the  outlet  chamber 
in  a  fluid  condition.  Preferably  the  carbureter  is  arranged  sub- 
stantially horizontally,  so  that  any  excess  of  oil  in  tbe  car- 
bureter collects  at  tbe  bottom,  where  it  may  flow  off  through 
a  drip  pipe,  27,  inlu  a  suitable  receptacle.  Since  the  outlet 
valve  opening  is  considerably  above  the  bottom  oi  the  wick 
chamber  of  the  carbureter,  it  is  not  possible  for  liquid  oil  to 
be  carried  into  the  outlet  chamber  through  flooding  of  the 
wick  chamber. 

Preferably  the  inlet  valve  of  the  engine  should  be  operated 
by  a  speed  governor  which  does  not  permit  the  valve  to  open 
when  the  engine  is  running  above  its  normal  speed,  such  as  an 
ordinary  "hit-and-miss"  governor.  Where  this  is  the  case, 
the  oil  inlet  valve  12  is  opened  only  when  a  charge  of  gas  is 
to  be  drawn  into  the  engine  cylinder.  The  amoimt  of  oil  ad- 
mitted to  the  carbureter,  therefore,  is  exactly  proportioned  to 
the  demands  of  the  engine.  Since  the  groove  or  oil  carrier 
14  in  the  oil  inlet  valve  has  a  definite  capacity,  the  amount  of 
oil  admitted  to  the  carbureter  at  each  stroke  of  the  engine 
may  be  accurately  determined.  The  size  of  ihe  groove  is  that 
required  to  admit  sufTicient  oil  to  run  the  engine  at  the  max* 
inmni  power  which  it  is  intended  (o  develop;  but  it  is  not  nec- 
essary when  the  engine  is  running  for  a  considerable  lime  or 
an  underload  that  the  groove  14  should  be  completely  filled 
prior  to  each  stroke  of  the  valve.  When  the  engine  is  to  be 
operated  on  an  underload  for  a  considerable  length  of  time 
the  regulating  valve  2!  may  be  partly  closed,  so  restricting  the 
amount  of  oil  flowing  into  the  groove  14,  so  that  less  oil  is 
admitted  to  the  carbureter  at  each  stroke  of  the  valve  and  a 
"poorer"  gas  is  formed  in  the  carbureter.  The  gas  being 
pooler,  the  explosions  in  the  engine  cylinder  will  take  place 
more  regularly  than  would  be  the  case  were  the  gas  richer, 
and  the  engine  will  operate  more  uniformly. 

To  facilitate  the  proper  adjustment  oE  the  regulating  valve 
21,  its  hand  wheel  may  be  graduated,  and  a  pointer.  28.  may 
be  placed  in  close  proximity  thereto. 

The  grade  of  the  oil  used  in  oil  engines  frequently  varies, 
some  oils  being  heavier  than  others.  It  is  desirable  that  the 
amount  of  air  admitted  to  the  carbureter  shall  be  that  best 
adapted  for  the  particular  grade  of  oi!  used.  For  this  reason 
the  funnel  29  of  the  end  section  2.  which  carries  tbe  strainer 
25,  is  made  removable,  so  that  a  perforated  reducing  disk.  30. 
may  be  placed  in  the  passage  5  and  held  in  place  by  the  fun- 
nel 29.  Fig  3  shows  such  a  disk  in  place,  the  screen  25  being 
broken  away,  and  Fig.  4  shows  one  of  the  disks  in  detail. 
The  carbureter  may  be  provided  with  a  number  of  these  disks 
having  difl^erent  sizes  oi  openings  corresponding  to  tbe 
amount  of  air  required  by  diflcrent  grades  of  oil.  and  each 
disk  may  be  marked  with  a  number  denoting  the  grade  of  oil 
with  which  it  is  intended  to  be  used,  as  inrlkaled  m  Figs.  3 
and  4.  in  which  the  numerals  "70"  and  "8o""  indicate  according 
to  an  arbitrary  scale  the  grades  of  oil  with  which  the  two  disks 
shown  in  these  figures  are  to  be  used. 

In  the  end  section  3  is  a  relief  valve.  31,  normally  held 
closed  by  tbe  action  of  a  spring,  which  relieves  pressure  in  the 
carbureter  in  case  a  "back  fire"  or  untimely  explosion  in  the 
engine  should  take  place. 

No.  635,654— Steering  Apparatus  for  Motor  Vehides.^ean 
Cancllopoulos,  Courbevoie,  France.  Application  filed  May 
IDs  1899. 

There  can  be  no  doubt  that  the  straight  lever,  called  the 
"free  bar."  for  steering  motor  vehicles,  is  the  easy  steering 
rod.  par  excellence;  but  the  great  inconveniences  connected 
with  it  render  it  very  dangerous. 
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It  IS  easy  to  understand  that  all  the  levers  employed  iii>  to 
the  present  limc,  whatever  be  their  shape,  suffer  from  the  in- 
convenience that  when  the  steering  wheels  meet  with  an  ob- 
MjicIc  the  steering  rod  is  violently  shaken  or  twisted.  From 
which  many  serious  acidents  have  resulted.  Further,  it  is 
impossible  (or  the  driver  in  charge  o(  the  vehicle  lo  rest  for 
a  single  instant,  for  if  he  did  so  in  releasing  the  steering  han- 
dle the  vehicle  wUI  no  longer  be  directed- 

In  order  to  make  as  clear  as  possible  the  cxplanttons  which 
arc  about  to  follow.  I  have  represented,  by  way  of  example,  in 
the  accompanying  drawings  my  new  system  of  steering. 

Ihc  operating  lever  cousists  uf  a  bar,  a.  provided  with  a 
handle,  h.  Instead  of  acting  directly  on  the  wheels  c  and  d. 
the  inventor  interposes  a  gear,  c,  which  is  actuated  by  the 
lever  a  through  a  toothed  sector,  f.  The  gear  e  acttutes  in  its 
turn  its  screw  spindle,  g.  which  actuates,  by  means  of  the 
screw -threaded  nut  h,  a  ievcr.  k.  pivoted  at  1.  The  lever  k 
actuates,  by  means  of  the  lever  m,  the  pivatcd  crank  or  lever 
n,  which  effects  the  movement  of  the  wheels  c  and  d. 

The  parts  p  and  r  are  pivoting  capi  and  have  the  effect  of 
annulling  the  various  movements  of  the  wheels  produced  in 
consequence  of  iricgutaritics  of  the  rOad  surface. 

The  working  of  the  device  is  as  follows:  By  turning  the 
handlo  b  in  one  direction  it  will  turn  the  sector  f  with  it. 
which  in  iti  turn  causrs  ihc  toothed  wheel  e  tu  turn,  thereby 
rotating  the  screw  g  in  the  nut  h.  The  lever  k  thereupon  rises 
or  dcsccuils,  and  this  movement  is  transmitted  to  the  road 
wheels  by  means  uf  the  levers  m  and  n,  II  one  uf  the  wheels 
d  or  c  meets  with  an  obstacle,  this  obstacle  will  turn  the  wheel 
to  one  side  cir  the  oihcr.  and  if  the  Icvcr  a  were  dtrrctly  inn- 
ncctcd  to  the  wheel,  as  \\  the  case  in  the  present  device,  the 
whet't  hnvirt);  Keen  turned  aside  by  the  obstacle  would  involve 
th'  '  :  ■  .  Ii  the  runiiectiiig  rod  *;  but  as  I  have  inter- 
p''  «.  this  (crcw  prevents  the  lever  k  from  com- 

mintuiiiiiiK  1 r  le%rr  a  the  Icdtt  movnneni.  and  il  the  wheel 

mci'juntern  any  obitacle  the  cITect  of  ihe  latter  will  nni  be 
Ira'  .triiiii.l  F,,  \\\r  steering  handle.  On  the  other  hand,  if  the 
dr  m  a  sifAight  Itnr  tt  is  not  nrcc!»tary  for  him 

to  :  rondnually  on  the  handle  b,  but  he  can  leave 

il  iit-t;  for  with  ihii  device  the  wheels  will  not  devuie  from 
the  •llf-*'ctiftn  *-r\  so  king  ai  the  conductor  does  not  move 
th'       '   ■  iTpose  by  mran«  of  the  handle  h. 

c  of  the  screw  g  should  he  so  arranged  that 
tht  i-iji  1 'Ml.  ■-vnich  Ihe  wheels  produce  on  the  screw  in  con- 
sctjuence  of  the  obitaclei  should  not  produce  any  recoil  roove- 
mcfll. 


SPECIAL    NOTICES. 

o 
AtfrvtlMMMata  >■— rt*fl  lUHtor  tkto  h— flag  at  M.OO  ••  li 
liHM.  pa^aM*  la  advaaMu 


One  of  the  most  su<:cc¥s(ul  automobile  and  stationary 
gas  engine  companies  in  America  dcsirrs  to  organize 
a  cumpan>-  in  New  York,  Pennsylvania  or  Ohio,  for 
the  purpose  of  working  eastern  territory.  Would  be 
pleased  to  bear  from  manufacturers  who  wish  toentcf 
this  line  of  business.  Please  stale  your  prospectiva 
plans  fully.     Address  S.  R..  care  of  Horseless  Acs. 

WANTED. 

A  second-hand  motor  ciirri.i^r  at  a  bar^in.  Alto 
circulars  and  net  prices  of  new  motor  carriages  and 
motor  carria^  supplies.  M.  L.  MADSEN,  Jaqiif»- 
town.  North  Dakota. 


FOR    SALE. 

Stanley  Locomobile.  Run  only  too  miles,  ^ot  a 
scratch.  Good  reasoi!s  for  selling.  Cost  $650.00,  will 
sell  for  $600.00. 

Address  P.  C  C,  care  Hohsel«£S  Agb. 

We  are  dcltrering  motor  vehicles  regularly*     Four 
styles.     Catalog  free.     Motors  and  supplies  on  hand. 
Also  two  second-hand  machines  at  attrftciive  prices. 
DURYEA  MF(i.  C(>.» 

Peoria,  III. 

FOR    SALE. 

A  Winlon  motor  carriage  in  pcrlcct  ininning  order. 
No  reasonable  offer  refused. 

Address  THE  AUTOCAR  CO., 

Pittsburg,  Pa. 


FOR    SALE. 

At  a  low  price,  a  Bollce  tlirce  wheeler.  In  line  con- 
dition. Fully  described  in  November.  '98.  Horseless 
Age.  ARTHITR  STAPLES.  55  Franklin  Street, 
Lovell,  Mass. 


^     ^*^, 


BILDWIN  OETIGRIBLE 

RHAINR  I'l'ilc  for  Aulnmi:)- 
UnHIHO  tiiJe^,  in  itMts  to  >ait 
a\\  requiretncnts.  f'rompt  deliv- 
eries made.     Address: 

BALDWIN  CYCLE  CHAIN  CO.. 

WORCeSTCR.  MASS..  U.I. A. 


Graphite  Lubricants, 


ALL  KINDS.  ACCORDINQ  TO  WAfTTS. 


SpMilat  pr« 


'«p*r*tk>D»  for  G.ftra  of  E!*ctrlc  Motor*  ftod  (or  Cyllo4vra  a( 
Motor  Regf».«.    0v»a  tar  Clrcolan  and  rrl««a. 

Joseph  Dixon  Crucible  Co.,   -   Jersey  City,  IL  J. 
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Seamless  Cild  Biawn  Steel  Mm  '^ottL'TJZ-^^.rr 
Shells,  Cjlindefs  and  Tanh,        €«for,!J^^ 

DROP   F0R0IN08    AND  STEEL    STAMPINCft. 

JUIET.  STEINHETZ  I  CO.,  Dnxil  Bulldiae,  Pklladelphla.  Pa. 

■ : _J 

DRY    BATTERIES 

For  Sparking  Gas  and  Gasoline  Motors. 

L0N6   life:,   RUIABILinr,  HIGH  VOLTAUL 

nr  BcocxBarni.  v6r  fob  this  porpobk. 

Dow  Portable  Electric  Assistant  Co., 


to  2  H.  I  Gasoline  Motors 


(WITH  OH  WITHOUT  WATER  JACKET- 


rut 


218  Trcmont  St., 
BOSTON,    MASS 


LEONARD  HUNTRESS  DYER, 

Specialty:  Patents  and  Patent  Causes. 

908  C  Street,  N.  W. 

Cai«AMrMt:  -  DivrMKnl,  WMhtnftfts."         WASHINGTON. 

AUTOMOBILE  GlliRGING  M  REPAIR  STATIOH 

f»iruK  AG  B     B  ATT f',  R  I ICH. 

THE  STORAGE  BtlTERY  SUPPLY  GO. 

illihe<t  1><6[.       1'd«i<l)oue,  106&  MadUoii  NQUarc.       IncorpnnitCKl  1808 

Ornoe  AMO  works.-  239  £a$t  27lh  St,  Hem  York  Cfty. 


mmim  m  mm. 

VERTICAL  OR  HORIZONTAL. 
CLECIRIC  IBHII10N. 

Pi^LArco  faotorr  lultkbli]  for  axparltuenlal 
wtni(.  Aoystrlenf  farrlaetibullEloorder 
from  t>iv-ner'n  dr&wlnxn.  linnrer  aizeii  (c>r 
tiflary  velitulec  In  coiu*c;  of  oonstrucUou. 

MUTBV  AUTOMOBILE  CO., 
10-12  Clinton  Slr«et.  Brooklyn.  N.  Y. 


The  undersigned  would  like  to  communicate  with 
manufacturers  so  situated  that  they  could  give  cash 
bids  for  building  his  Gasoline  Automobile  just 
according  to  his  own  patents  and  drawing.  Address 
A.  C.  M^  1320  Marquette  Building,  Chicago,  Ills. 
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PASTIES  having  copies  of  the  November,  189S, 
■umber  of  Tup.  Horsuless  Age,  which  they 
art  willing  to  sell  or  exchange  for  later  numbers,  are 
mjuested  to  cotamuaicate  with  the  publisher. 


Facts  About  Storage  Batteries. 


By  Isaiah  L.  Roberts. 

OTHER   INFORMATION  ON  THIS  SUBJECT  BY 
WELL-KNOWN  EXPERTS  CONTAINED  IN  OUR 

STORAGE    BATTERY    NUMBER,      issue   of  September  27th. 

PRICE,   10  CENTS.         STAMP6  OR   COIN. 


THE   KENSINGTON  AUTOflOBILE 


is    ibe  successor  of  the   horse.      It   is  an 
Electric  StnraRc  Battery  Carrintjc  and  is  a 

Thoroughly  Up-lo-Date  Edition  ofthat 
Fin  De  delcle  Vehicle. 


9^9Jf 


Unsurpassed  for  Speed,  Economy  of  Power,  and  Ease  tn  running.     The  Nc  Plus 
Ultra  of  Elegance,  Luxur>'  and  Generally  Pleasing  Appearance. 

THE  LIGHTEST  AND  STRONGEST  VEHICLE  MADE. 


^^ 


Stnd  for  our  Art  Bookfef,    "  Tho  Horto  and  Hit  Successor/'    Fr»B   for  iho  Mtkhg, 

KENSINGTON  BICYCLE  flFG.  COHPANY, 

Early  iWng  Agents  can  secure  Ground  Floor  Contracts.  BUFFALO|    N.   Y. 
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MOTOR   WHEELS 


STEERING 
DEVICE 


WITH 


BALL 
BEARINGS. 


R  I  IVI S    ^^^scENT  Shape  and  Flat  Base 

FLARING   EDGES   IF    DESIRED. 


WESTON-MOTT   CO.,   Utica,  N.  Y. 


THE    BOULEVARDS   OF    FRANC 

But  you  are  aot  going  id  bay  a  Motor  Carriage  (nr  aervice  in  forctf^n  lands. 

You   must  tiMve  a  machine  strongly  built  ami  for  hard  service  nvcr  the  American  system  of  ruads. 
H  you  winh  to  take  on  a  huo<irc<l  pounds  of  luggage  aod  tour  the  "country  'round,"  tlicre  ts  a  machine  subject  to  your  op 
which  is  niiidc  for  such  service.     It  is  mudc  for  all  kinds  of  service— for  all  kinds  of  weather,  summer  and  winter. 


THE  WINTON 

MOTOR 

CARRIAGE. 

it  eon   bm   ratiBif 


upon  ataff  timet. 


WRITE   FOR 
CATALOG. 


ABSOLUTE  SAPETV. 

FKEEDOM   PROM  \OiS 

ABSKSICB  OP  ODOR. 

SIMPLICITY. 
BASE  OP  HANDLIMG. 

DURABILITY. 

PKRFECT  CONTROL 

BCOhOMY  OP  OPERATIC 

MO  WASTED  POWBfL  | 

BLEflAHCE  OP  DESIOILI 

HANDSOME  PI MISH- 

RBCORD  POR  SPEBD.  I 


PRICE,   f  1  ,000. 


NO' AGENTS. 


Running  707  4  miles  on  rough  roads,  between  Cleveland  and  Kcw  York,  in  47  hours  and  ^4  minutes,  and  completing  the  trtp 
wilh  carriage  in  Arsi-class  condition — every  working  pan  in  perlcct  order — is  the  best  possible  urgument  for  streoglh,  speed  *ad 
dura  bit  iiy. 

ir  V0I  fllDIR  HtW  RO  ABIRAVATIIB  BEtAY  IB  SEBBBINB  BELIVEBY  Will  FBUOW. 

IF  TBU  HOLD  THE  ORDER  ORTIl  tPRIRB  THE  BELAT  Will  SDRILV  fOLlDW.     :: 


THE  WINTON  MOTOR  CARRIAGE  CO.,  Cleveland.  Ohio,  U.  S. 


I 
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(WITH  OR  WITHOUT  WATER  JACKETS 
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VERTICAL  OR  HORIZONTAL. 
CLECTRIC  IGNITION.    :: 

(VLou-Kv  faotorr  Hultiible  for  expertneaUl 
work.  AD}  Ktylo  of  •arrlAfo  built  to  ordar 
from  tiwn«r'B  driiwiiiKS.  LATgcr  lIZM  for 
ti«aTy  votilvlw  ill  oijur«*»  of  oonvtniottoo. 

~U         MALTBY  AUTOMOBILE  BD., 

10-12  Cliottn  Street.  Brooklyn.  N.  Y. 


5AVE     POWER  'N  YOUR  AXLE  BEARINO^. 


A.  R.  B. 

tS  TMK  OKLV  BEARIKG 
WHICH   COWIINES  AH 

AMPLE  ROLLING  SURFACE  WITH  A  PURELY  ROLLING  ACTION. 

American  Roller  Bearing  Company,  ^^tate  st.,  boston^  nAss. 


THEN    W 
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Publication  Orrici : 

AMEitrcAK  Tract  Society  buildikg,     -     150  Nassau  Street, 

NEW    YORK. 

R.  I.  GlEGG,  ttodiuleU  Edhv. 

SUBSCRIPTION.  FOR  thi  Umthd  Statks  asd  Canada, 
$z.oo  a.  year,  in  advance.  For  all  forei^  couotries 
iocludcd  ID  tbe  Postal  Unioo.  $3.00. 

CO\fMtJNrCAT  IONS.— The  Editor  will  be  pleased  to  receive 
communicacions  on  trade  topics  from  any  sulbentic 
source.  Tha  corrcsfxmdcni's  name  should  in  all  cases 
be  given  as  an  evidence  uf  gcKxl  faitb.  but  will  not  be 
published  if  specially  requested. 

^0*  One  week's  notice  required  for  discontinuance  or  change 
of  advertisements. 


Tkk  Horseless  Ar.K,  150  Nassau  Street.  New  Yorlc. 
Boteted  at  the  New  York  poat-office  as  second  class  matter. 


On  mccoont  of  fhe  cxceafltvc  diBcotinta  cbarced 
by  Kcw  Vorb  banliH  ofi  «inAll  cticcba  ntider  tbelr 
new  rule,  aubAvrlbcra  are  reqtieateil  to  remit  by 
Post  Ofllc«  or  Exprcaa  money  order  or  M.  T.  draft. 


000,000,000,000. 


The  end  is  at  hand.  "Whom  the  gods  wotild  destroy  they 
fiist  nuke  mad."  Having  been  detected  and  foiled  in  their 
fiuancicring  enterprises  of  earlier  origin,  the  promoters,  with 
Protean  swiftness,  have  appeared  in  a  new  guise,  and  are  gird- 
ing themselves  for  a  new  attack  on  the  public  purse.  The 
•nnfle^t  little  comp.inie5  of  $10,000,000  and  $25,000,000  with 
\*hich  they  juggled  at  the  beginning  of  the  year  have  been 
abandoned  a5  too  small  for  their  mature  ambitions  (as  indeed 
they  .ire  at  the  prcwnt  rate  of  shrinkage)  :  and  colossal  schemes 
of  75.000,000-donar  and  even  200,000.000- dollar  combinations 
hnunt  their  feverish  imaginations.  Bedlam  is  broke  loose  into 
the  motor  business. 


The  first  chapter  of  motor  romance  which  appeared  the  past 
week,  and  which  is  now  being  served  up  as  a  serial  by  the  daily 
press  to  whet  the  public  appetite  for  sensation,  pertains  to  the 
incorporation  in  Delaware  of  the  Anglo- .\mcrican  Rapid 
Vehicle  Co..  with  a  capital  stock  of  $75,000,000.  The  gentle- 
men who  are  said  to  be  concerned  in  this  flank  movement  upon 
the  American  investing  public  are  a  well-known  Philadelphia 
promoter,  formerly  heavily  interested  in  storage  batteries,  and 
one  of  the  ongLnal  organizers  of  the  Lead  Cab  Trust,  who, 
having  unloadcrf  bis  Lend  stock,  now  appears  as  an  advocate 
of  the  oil  motor;  two  other  promoters  of  the  Quaker  City 
not  unknown  to  fame,  and  two  cx-promotcrs  of  English  fame — 
E.  3.  Pennington  and  H,  j^  Lawson.  both  of  whom  were  lead- 
ing chaiacters  in  the  questionable  transactions  of  the  British 
Motor  Syndicate  in  England  several  years  ago.  Mr.  Penning- 
ton also  has  an  American  record,  which  is  open  to  any  who 
wish  to  investigate  tf,  and  the  operations  of  both  thc^e  gentle- 
men ill  England  were  followed  by  such  lively  developments 
thai  an  American  vacation  might  be  looked  for  as  a  natural 
sequence?.  For  rea.sons  bwit  knoivn  to  themselves,  these  two 
jobbers  in  second-hand  promotions  have  not  allowed  their 
names  to  be  mentioned  in  the  public  prints  in  connection  with 
tbe  Delaware  enterprise.  A  little  knowledge  is  a  dangerous 
thinor  tn  affairs  of  so  delicate  a  nature. 

Tile  prospectus  of  the  company  announces  that  the  com- 
bination owns  about  aoo  iiatents  covering  the  manufacture  of 
oil  motors  and  vehicles,  and  that  a  union  of  the  chief  English 
.•>nd  American  manufacturers  of  gasoline  and  kerosene  vehicles 
win  be  effected,  enabling  the  company  to  control,  etc..  in  the 
•"■Id  familiar  «irf^  strain  of  the  stock  Jobber. 

The  Brli!<;h  contingent  of  this  ."Vngln- American  alliance  are 
the  owners  of  a  miscellaneous  assortment  of  motor  vehicle 
itatents.  some  wholly  inapplicable  to  the  jndusfry.  vimr  worth- 
!e<«:.  nnst  of  nominal  value  and  few  only  whi.-h  have  b?en 
iinhcid  in  court  and  are  the  basis  nf  profitabie  industry  in 
England.  Cem-any  or  France     At  most  *hcy  are  n.ere  •Hail  or 
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construction  patmts,  possessed  of  no  monopolistic  value  and 
easily  avoided  by  competent  mechanics. 

As  to  the  American  patents  which  these  promoters  lay 
claim  to,  no  list  of  them  has  come  under  our  notice,  but  no 
specific  enumeration  is  necessary  to  warrant  the  assertion  ;hat 
th'3  part  of  their  stock  in  trade  is  of  little  better  qu.ilily  than 
the  other.  There  arc  no  Anterican  patents  which  would  justify 
any  3iich  capitaltzaiion.  and  none  are  possible  Iti  an  industry, 
\%hich  is  from  the  mechanical  view  merely  a  combination  of 
(.Id  and  tried  devices  and  an  adaptation  of  wcil-knuv  it  prin 
ciplcs  to  nctv  u^cs. 

Folluning  the  methods  of  the  stock  manipulator  who  wishes 
to  impress  the  unsuspecting  with  the  idea  that  he  has  '"a  good 
thing."  these  wily  gentlemen  announce  that  none  of  I'lcir  $75.- 
000,000  stock  is  for  sale,  and  that  their  entire  attention  for  the 
present  will  be  given  to  flooding  the  civilized  world  ■*ilh 
$J00  gasoline  carriages,  for  which  orders  will  be  booked  at 
or.ce,  bicycle  and  carriage  manufacturers  in  this  country  hav- 
ing already  been  placed  under  contr.nct  to  t'«rn  them  cul  in 
qttanlitie?,  etc  These  5.^oo  carriages,  we  presume,  arc  the 
same  ones  which  many  persons  in  England  have  been  wait- 
ing for  in  vain  these  two  years  past,  and  which  I-.r.ve  been 
exhibited,  puffed  and  championed  in  the  English  press  and 
nauseam,  but  have  never  been  «citd  and  seen  in  actual  service  to 
this  day. 

The  price  named  is  ridiculously  low.  In  the  present  stale 
of  the  art,  no  practical  and  ser\-iceable  motor  carriage  can 
be  built  for  any  such  sum,  nor  is  there  the  slighirst  danger 
uf  a  (lood  of  cheap  motor  vehicles  pouring  forth  upon  the  world 
at  any  price.  Promoters  are  too  nuiSerous.  and  engineers  com- 
petent in  this  line  as  yet  too  few.  Bicycle  and  c^irriagc  manu- 
facturers, even  the  most  cnlcrprising,  have  much  to  learn  be- 
fore they  can  enter  upon  extensive  productii/n  in  this  new 
branch  of  industry,  and  in  the  manufacture  of  a  new  machine 
like  a  motor  vehicle  the  distribution  of  the  work  on  the 
outside  contract  system  is  attended  with  serious  disadvantages. 
Under  thc*e  ciicuiiistances,  therefore,  the  question  of  divi- 
deod*'  (investors')  is  one  which  the  promoters  would  scar*xly 
have  the  hardihood  to  discuss  and  which  certainly  can  have 
no  reb'.ion  to  their  scheme.  No  one  who  is  acquainted  with 
their  ciiaracler  and  methods  will  imagine  for  one  moment  that 
they  have  any  intention  of  manufaclunnR  motor  vehicles  of 
any  kind  further  than  ihcy  think  may  be  required  to  carry  out 
the  stupendous  bluff  they  have  undertaken.  Manufacturing  is 
not  their  forte;  they  prefer  to  deal  in  paper.  But  the  season 
for  motor  vehicle  paper  was  of  short  duration;  the  streets  are 
littered  with  it,  and  having  been  surfeited  with  water,  the 
public  is  not  likely  to  drown  itself  on  these  gentlemen's  in- 
%-itation. 

Dreamers  of  strange  dreams  have  also  seen  in  their  visions 
nf  late  a  ghostly  corporation  represented  by  many  ciphers, 
which  was  said  to  be  all  that  was  left  of  the  motor  vehicle,  the 
rubber  tire,  the  bicycle,  (he  carriage,  the  iron,  the  steel,  the 


machinist  and  a  number  of  other  industries  which  had  been 
consolidated  into  one.  The  dreamers  have  been  unable  to 
give  any  more  definite  description  of  this  flighty  visitor,  and 
the  ghost  will  probably  trouble  us  no  more.  If  it  appears 
again  ii  should  be  caught  and  gibbeted  as  a  public  nuisance 
likely  to  frighten  women  and  children.  With  Uqnld  moon- 
shine suddenly  vanished.  Lead  Cab  stocks  tumbling  about  their 
ears,  compressed  air  a  mere  mirage,  and  general  distrust  and 
even  disgust  following  as  the  Nemesis  of  their  early  misdeeds, 
the  American  motor  vehicle  promoters  in  this  the  final  stage 
of  their  career  have  almost  ceased  to  be  respectable.  They 
have  become  grotesque,  and  if  they  have  any  saving  sense  of 
liiimor  ihey  will  retire  and  leave  the  field  to  the  mechanics  and 
the  manufacturers,  to  whom  it  rightfully  belongs. 


Damage  Suit  in  Rhode  Island. 


A  damage  suit  is  reported  at  Providence,  R.  I,  The  owner 
of  a  jlcam  carriage  is  being  sued  by  parties  who  were  Uiivtiig 
a  horse  in  front  of  his  carriage  and  were  run  away  with, 
thrown  out  and  injured  by  the  friglitencd  animal.  It  is  not 
claimed  that  the  operator  of  the  steam  carriage  was  negligent 
or  that  he  was  driving  his  machine  at  excessive  speed,  the 
complainants  reslinfr  their  case  on  the  mere  fact  that  the 
<tcam  carriage  is  an  unaccustomed  sight  to  horses  on  the 
highway  and  has  no  right  there,  because  of  its  liabilit>  to 
frighten  horses  and  jeopardize  life  and  property. 

The  claim  will  not  hold  in  law,  as  has  often  been  shown  in 
these  columns.  Ihc  mere  fact  that  a  vehicle  or  machine 
frightens  horses  does  not  banish  it  from  civilization  or  bar  it 
from  the  highway.  Bicycles,  baby  carriages,  locomotives,  road 
rc'llers  and  numerous  other  things,  with  which  horses  must  be 
brought  in  almost  daily  contact,  cause  frequent  nmaways,  yet 
in  these  cases  the  blame  is  rather  attached  to  the  drivers  or 
owuvrs  of  tbt*  horses  than  to  those  having  charge  of  the  tnn- 
chines,  unless  a  breach  of  the  laws  of  the  road  car.  be  proved. 

The  truth  is,  we  are  just  beginning  to  reultzc  what  a 
fractious,  unreliaMe  animal  the  horse  is,  and  if  we  are  to  con- 
tinue to  use  him  on  the  highway  it  should  be  under  the  express 
condition  that  he  must  be  "broken  to"  these  unavoidable 
s'ghis,  among  which  the  mutor  vehicle  is  daily  becoming  more 
frequent.  Even  then  the  animal  is  treacherous  and  iangcrous. 
and  his  gradual  elimination  from  the  centers  of  civilization  is 
•mt  only  much  to  be  desired,  but  Is  coming  to  be  recognized 

as  a  necessity. 

« 

Special  Notices. 


Our  Special  Notice  Department  is  proving  one  of  the  most 
\aliiablc  we  have.  Advertisers  who  make  use  of  it  almost 
invariably  report  .lalitfactory  results.  Those  who  wish  to 
buy  or  sell  fccond-hand  carriages,  motors,  etc.,  to  negotiate 
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vilb  inventors,  secure  situations  as  engineers  or  draughtsmen, 
or  who  have  any  iipecial  wants  in  the  motor  vehicle  line,  arc 
advised  to  avail  tiiemselvcs  of  the  facilities  afforded  b>-  this 
department.  No  assurances  from  the  publisher  will  then  be 
required  to  convince  tlicm  that  The  Horseless  Age  has  a  good 
bona  fide  circulation  among  "the  right  people/'  as  our  pleased 
advertisers  often  express  it. 


Acxidents,  Horse  and  Horseless, 


Statisticians  who  have  undertaken  to  keep  the  mn  of  the 
automobile  and  horse  accident?  in  France,  report  that  during 
the  month  of  October  there  were  906  accidents  caused  by 
runaway  horses,  by  which  92  persons  lost  their  lives,  white 
for  the  same  period  only  23  accidents  occurred  to  automobiles, 
from  which  no  deaths  resulted,  and  only  two  [persons  were 
seriously  injured.  The  figures  in  regard  to  the  relative  number 
of  horses  and  autoniobitcs  are  not  given,  but  the  superior 
control  and  safety  of  the  automobile  would  appear  to  be  demon* 
5t  rated.  

Park  Authorities  Waverinj^. 


The  Centra]  Park  Commis<.ioncrs  had  a  public  hearing  the 
other  day,  at  which  it  was  discovered  that  the  only  opponents 
to  the  admission  of  motor  carriages  to  the  Park  are  a  few  oM 
Indies  who  go  pleasure  riding,  and  the  hackmen  who  ply  ihcir 
calling  there.  Some  of  the  best  known  horsemen  in  the  city 
it-slified  in  favor  of  the  new  vehicle,  and  as  the  president  of 
the  Park  Board  so  far  relented  as  to  take  a  ride  in  one,  there 
can  be  no  doulit  that  the  victory  is  won,  and  that  automobili'*. 
will  soon  be  admitted  to  the  parks  under  reasonable  rules. 


The  Aid  of  a  Great  Daily. 


Last  Sunday's  edition  of  the  New  York  Herald  contained  a 
reprint  from  the  Paris  edition  of  two  of  a  series  of  Icciurcs  on 
motor  tarriages  which  are  being  delivered  in  the  French 
capital  by  the  well-known  chauffeurs  and  dealers,  Charron, 
Girardot  and  Voight.  The  lectures  were  illu-itralcd  by  six 
views  of  the  6-h.p.  Panhand  &.  Levassor  carriage  and  its 
(.artF. 

The  Herald  has  rendered  yeoman's  services  by  the  prom- 
ineuce  given  to  the  new  industry  in  its  news  columns  for  the 
past  few  years,  as  well  as  by  its  strenuous  advocacy  of  the 
rijthts  of  users  of  motor  vehicles. 


Steam  Boiler  Number. 


We  are  receiving  quite  a  rumhcr  of  suggestion:)  and  new 
iileas  in  steam  boilers  and  engines  for  our  special  Steam  Boiler 
Number  of  Dec  6.   Readers  who  have  such  ideas  and  have  not 


communicated  with  us  are  requested  to  do  so  at  once  in  order 
to  add  to  the  interest  of  our  special  number.  Steam  has  a 
wide  field  in  the  motor  vehicle  industry,  and  we  wish  to  put 
most  of  it  under  immediate  cultivation  by  sowing  the  seed  of 
inquiry  and  investigation. 


Several  distressing  accidents  caused  by  breakage  or  dcrang 
mcnt  of  the  gasoline  feed  pipes  uf  steam  vehicles  and  con 
sequent  sudden  bursts  of  flame  from  o\'erflowing  gasoline,  have 
been  reported  of  late  in  the  public  prints.     In  our  Steam 
Boiler   Number  we  shall  treat  of  this  danger  and  means  of 
preventing  it 

Still  we  hear  of  broken  axles.  Notwithstanding  a  road  ex- 
perience of  several  years,  and  repeated  proof  of  the  slighting 
of  this  most  impoilant  part  of  a  motor  v<?hicle,  inventors 
continue  to  build  axles  too  light  and  of  steel  of  loo  high  carbon 
for  this  purpose.  A  broken  axle  may  mean  a  broken  bone  or 
even  a  broken  neck  for  the  occupants,  and  (o  longer  incur  such 
risks  is  to  sin  againiit  the  light.  Look  well  to  your  axles  and 
shafts,  inventors. 


It  is  unfortunate  that  the  name  of  the  Automobile  Club  of 
.America — a  society  of  encouragement — should  have  been  even 
inadvertently  dragged  into  the  public  prints  in  connection  with 
a  ridicutou<;  stock-jobbing  scheme  like  this  $300,000,000  myth. 


Prospectus  of  the  Sparks  Company. 


The  Sparks  Automobile  Co.,  of  San  Francisco,  organised 
with  a  capitalization  of  $1,000,000,  is  puiting  on  the  market 
6.000  shares  of  development  stcKk  at  $1  per  shnre.  par  value 
$ia  The  proceeds  of  the  sale  of  this  stock  are  to  be  used  in 
placing  the  carriages  on  the  market.  The  carriage  is  of  tlie 
hydro-carljon  type,  the  smallest  size,  for  two  persons,  using  a 
4-h.p.  engine.  The  engine  for  this  size  has  double  cylinders ; 
for  larger  sizes,  triple  and  quadruple.  Nn  water  jacket  is 
used,  the  cylinder  being  cooled  by  an  air  blast  from  a  fan. 
Power  is  transmitted  to  all  four  wheels,  the  transmission  being 
effected  entirely  by  belts.  The  construction  is  very  light,  cm- 
bracing  tubular  frame  and  axles,  the  phospor-bronzc  hubs  with 
cither  wood  or  wire  wheels,  as  desired  by  the  customer.  The 
weight  of  the  smallest  size  carriage  complete  is  claimed  to  be 
400  lbs.  It  is  hoped  that  this  style  can  he  placed  on  the  market 
at  le^s  than  $700. 

One  of  the  specialties  of  this  company  is  what  they  term  a 
compensating,  equalizing  spring.  It  consists  of  a  diamond 
shaped  carriage  spring  of  the  usual  construction,  to  each  end 
of  which  h  attached  a  spiral  spring.  These  spiral  springs  are 
attached  to  each  other  by  a  tiimhucklc,  so  that  the  tension  may 
be  increased  for  heavy  loads  or  decreased  for  light  ones.  It  is 
proposed  to  place  this  spring  on  the  market  for  use  on  all 
kinds  of  vehicles. 

The  pichirc  which  adorns  the  front  page  of  the  company's 
prospectus  bears  a  striking  resemblance  to  the  electric  phaeton 
of  the  Woods  Motor  Vehicle  Co. 
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LONDON  NOTES. 


London,  Nov.  i. 

PKEPAKATIONS   FOR   KMANCIPATION   DAY. 

Until  "Emancipation  Day"  things  arc  likely  to  be  very  quiet 
here.  Prcparatiuns  for  the  run  to  Brighton  on  Nov.  13  are 
well  in  hand  at  the  Motor  Car  Club,  and  already  a  large  num- 
ber of  owners  of  carriages  have  signified  their  intention  of 
joining  the  ran.  The  following  <lay,  the  14th,  the  Automobile 
Club  will  carry  through  a  short  run  to  Richmond,  followed 
by  the  annual  dinner  in  the  evening.  It  is  announced  that  at 
the  annual  cycle  shows^ — the  Stanley  and  the  National  shows — 
which  both  open  on  Nov.  17,  a  considerably  increased  space 
will  be  devoted  to  horseless  vehicles. 

A  MIX-UP  IN  w ai.es. 

The  company  which  has  lately  been  formed  to  introduce 
a  public  service  of  horseless  vehicles  in  the  Welsh  town  of 
Aberdare  is  meeting  with  what  may  be  termed  a  doubtc- 
barreled  form  of  opposition.  On  the  one  hand  the  Aberdare 
District  Council  has  for  the  present  refused  the  application  for 
a  license,  on  the  ground  that  the  motor  vehicles  will  throw  out 
of  employment  the  drivers  of  the  horse  brakes — old  colliers 
who  have  been  injured.  On  the  other  hand,  the  inhabitants 
of  the  town  want  the  public  ser\-ice.  but  at  a  meeting  this 
week  passed  a  resolution  recommending  the  Council  to  pro- 
vide and  run  a  service  of  motor  vehicles  for  the  benefit  of  the 
rale  payers. 

TMI   U^NCUKSTBR  UOTOR. 

With  reference  to  ihc  American  Lanchester  Motor  Co., 
recently  formed  in  the  United  Slates,  it  is  reported  here  that 
a  company  is  being  pronnucd  in  Birtninghani  tt*  iciiuire  and 
develop  the  English  rights  in  the  Lanchcstcr  carriage.  At 
the  Automobile  Club's  exhibition  in  June  last  one  of  these 
vehicles  was  shown  in  operation  and  came  in  for  a  large 
amount  of  commendation  on  account  of  its  quiet  and  easy  run- 
ning. None  of  the  mechanism  was,  however,  visible  and  for 
some  reason  or  other  few  if  any  details  have  been  made 
public. 

A  GERMAN  MOTOR  TRICYCLE. 

The  Berliner  Maschinen  Fabrik  GcscIIschart  (Henschcll  & 
Co.),  of  Charloticnburg.  has  lately  introduced  a  somewhat 
novel  form  of  motor  tricycle.  The  machine  itself  is  similar 
to  those  atready  in  extensive  use  in  Europe,  but  in  place  of 
thr  rider  being  mounted  on  a  saddle  he  is  provided  with  a 
spring-suspended  and  comfortably  upholstered  seat.  The 
machine  is  started  by  the  pedals  in  the  usual  way,  but  con- 
venient foul  rests  art  provided  for  use  when  once  the  motor 
is  in  operation.  The  machine  can,  it  is  slated,  seat  two  per- 
sons, side  by  side. 

^^^  The  Hiram  S.  Maxim  .\uiomobiIe  Syndicate.  Ltd..  has  been 

^^M        registered  with  £25,000  capital  to  promote  motor  patents  of 
^^M        Hiram  S.  Maxim  and  J.  de  Meray. 

^H  The  French  company  which  is  introducing  De  Dietrich  gas- 

^^P  oUne  wagons  in  the  province  of  Senegal  has  engaged  Chinese 

^^  molormcn.  who  arc  now  being  instructed  in  the  art  of  man- 

L  aging  the  machines. 

I 


.According  to  the  rules  which  the  Automobile  Club  of  France 
has  prepared  to  govern  competition  for  the  Bennett  Cup.  chal- 
lenges may  be  issued  by  any  club  recognized  by  the  French 
Automobile  Chib.  to  wit.,  the  clubs  of  Great  Britain,  Belgium, 
Switxerland,  Austria  and  Turin. 


The  company  referred  to  in  my  last  letter  as  having  been 
organized  to  handle  the  patents  of  the  De  Dion  &  Bouton  Co. 
in  England  and  the  Colonies  is  entitled  the  De  DionBouton 
British  and  Colonial  Syndicate,  Ltd.,  and  has  opened  offices  at 
14  Regent  St.  London,  E,  C.    They  are  appointing  agenciu 

throughout  the  United  Kingdom. 

^ 

Graphite  Gas  Engine  Cylinder 
Lubricator. 


The  high  temperatures  in  the  cylinders  of  gas  and  gasoline 
engines  render  their  lubrication  difTscult.  The  high  pressures 
formed  at  the  beginning  of  the  stroke  render  it  no  easy  mat- 
ter to  apply  the  oil  at  the  point  where  the  best  use  can  be 
made  of  it.  Graphite,  being  unaffected  by  heat,  is  regarded 
as  the  ideal  lubricant  for  such  cylinders,  and  an  increasing 
amount  of  attention  has  been  given  to  rendering  it  available 
for  this  purpose.  The  Lunkcnhcimer  Co.,  Cincinnati.  O., 
well-known  manufacturers  of  lubricators,  have  designed  and 
arc  manufacturing  a  special  "Sight  Feed  Graphite  Lubrica- 
tor for  Gas  Engines."  which  is  highly  recommended  for  en- 
gines of  this  class. 


^ 


The  cup  is  attached  directly  to  the  air  suction  pipe  of  the 
engine,  as  close  to  The  vaporizer  as  possible.  At  each  suc- 
tion stroke  a  current  of  air  is  drawn  through  the  passage  B.  , 
through  the  cock  F  and  past  the  sight  feed  H.  The  amount 
used  is  determined  by  the  relative  adjustment  of  the  throttling 
screw  A  and  the  stop  cock.  When  the  latter  has  been  turned 
off  it  can  be  accurately  brought  back  to  its  former  adjustment, 
as  it  is  made  to  stop  against  the  screw  point  G. 

The  manufacturers  state  that  they  have  found  that  about 
1-20  oz.  of  graphite  per  horse-power  hour  for  a  run  of  10 
hours  will  give  good  resuhs.  After  the  graphite  has  been 
forced  into  the  surface  of  the  metal  by  the  movement  of  the 

piston,  the  amount  of  oil  used  may  be  reduced  to  one-third, 

■ ♦—  ■ 

Damage  Suit  at  Providence. 

Alonzo  T.  Cross,  Providence,  R.  I.,  owner  of  a  steam  car 
liage.  is  the  defendant  in  two  suits  for  damages,  one  for 
$3,000.  the  other  for  Ss.ooo. 

Th-  plaintiffs  arc  Ella  A.  Williams  and  her  husband.  Walter 
S.  Williams.  The  wife  sues  for  $3,000  and  the  husband  for 
?S.ooo. 

They  were  driving  nn  Messer  St,  on  April  30  last,  when,  it 
is  alleged,  the  horse  behind  which  they  were  riding  took  fright 
at  the  motor  carriage  that  w.i*i  being  operated  by  Mr.  Crass. 
The  animal  ran  away,  the  carriage  was  overturned  and  the 
occupants  were  thrown  to  the  ground,  receiving  severe  in- 
juries, from  which  they  claim  they  are  still  suffering. 
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PAUna  TWIN   CARAIACE   MOTOR. 

Palmer  Carriage  Hotors. 

Palmer  Bros.,  of  Mianus,  Conn.,  the  well-known  manufac- 
turers of  marine  gasoline  motors,  are  placing  on  tile  market 
a  twin  vertical  carriage  motor  on  the  same  principle  as  their 
marine  moiors — i.  c.  the  two-cycle  principle,  giving  an  im- 
pulse every  revolution. 

This  new  motor  gives  lull  3  b.h.p..  weighs  260  lbs.,  has  cyl- 
inders 3J4  in.  in  diameter  and  a  stroke  also  of  3J4  tn.,  and  is 
reversible.    Water  is  used  to  cool  the  cylinders. 


For  the  purpose  of  testing  these  motors  and  lor  their  own 
pleasure,  they  have  constructed  a  carriage  and  placed  one  of 
the  motors  in  it.  This  carriage  weighs  about  900  lbs.  and 
carries  two  or  four  persons,  as  desired. 

The  frame  is  of  angle  steel  and  the  tangent  wire  wheeiB  are 
jH  and  30  in.  in  diameter  respectively.  The  motor,  located 
just  behind  the  center,  transmits  its  power  by  fiber  gears 
and  chains,  giving  two  speeds,  the  intermediate  sjKcds  being 
(tbiained  by  cnniro!  01  the  engine. 

Pivotid  hub  steering  is  employed,  and  there  arc  two  brakes, 
one  on  the  tires,  the  other  on  the  differential. 

This  carriage  has  ascended  the  steepest  grades  in  that  sec- 
tion of  Connecticut,  which  arc  said  to  reach  25  per  cent,  in 
some  places. 

Palmer  Bros,  will  not  manufacture  carriages,  but  will  sell 
these  motors  and  parts  of  them;  also  steering  axles,  differen- 
tials and  other  motor  carriage  parts,  to  the  trade  at  large. 


The  Anglo-American  Company. 

The  $75,000,000  company  which  was  reported  last  week  as 
having  been  incorporated  in  Delaware  under  the  name  the 
Anglo- American  Rapid  Vehicle  Co.  has  a  paid  in  capital  of 
fS.ooo.  The  officers  are  W.  W.  Gibbs,  formerly  president  of 
the  Electric  Storage  Battery  Co.,  of  Philadelphia,  president; 
F.  D.  Carley,  vice-president,  and  Clayton  E.  Piatt,  secretary. 
The  English  end  of  the  scheme  is  no  doubt  the  Pennington- 
Lawson  combine,  controlling  a  large  number  of  paper  patents 
and  a  few  operative  ones  on  English  and  Continental  motors 
and  vehicles. 

The  company  announces  that  it  will  confine  itself  to  oil 
motors  and  will  not  louch  electricity.  The  two  English  com- 
panies mentioned  in  conncctinn  with  the  deal  are  the  Humbcr 
and  the  Driiish  Motor  Co..  which  it  is  propo<;cd  to  consnlidaie 
with  several  American  concerns,  .\gencic5  will  be  cstahluhed 
m  all  civilized  countries,  and  the  vehicles  will  be  made  by 
carriage  and  bicycle  manufacturing  concerns,  so  the  presi- 
dent is  reported  as  having  said. 


1^  r^^mm^^^^. 


m 


UASOUNE  HOTOa   CAaaUOE   OF  PALUBR   BROS.,    MIANt»,   CONK. 


10 


THE   HORSELESS   AGE. 


Vol.  i^  No.  7.  Not.  U  ] 


International   Tlotor  Wheel  Co. 


The  motor  wheel,  already  npticcd  in  our  columns,  consists 
of  a  wooden  wheel  suitably  [ircd,  having  a  two-cylinder  gas- 
oline motor  iiiuuntcd  on  one  side  of  it.  On  the  other  side  are 
two  gasoline  tanks,  tJiat  supply  the  luel.  The  motor  acts  upon 
the  wheel  by  means  of  a  loosely  mounted  pinion  meshing  into 
a  gear  upon  the  wooden  wheel.  A  ctutch  mechanism,  the  lover 
of  whidi  is  within  reach  of  ihc  driver  on  the  wagon,  enables 
the  latter  to  stop  and  surt  the  vehicle  at  will. 

No  backing  device  is  necessary  upon  this  machine,  owing 
to  the  fact  thai  it  can  be  revolved  upon  its  horizontal  axis; 
hence,  by  throwing  the  wheel  about,  pointing  to  ihe  rear,  and 
starting  the  mcchani-sm.  the  vehicle  will  back. 

The  International  Motor  Wheel  Co..  of  New  York,  has  been 
organized  under  the  Ihws  of  New  Jersey  to  build  these  ma- 
chines. Capt.  J.  W.  Walters,  the  inventor  of  the  same,  is  a 
consulting  engineer  of  many  years'  practice  in  designing 
power  machinery. 

The  company  have  aduptcd  the  pf>Iicy  uf  appointing  agents 
in  all  the  cities  and  large  towns  of  the  United  Statcs,and  Can- 
atla,  who  will  sell  the  motor  wheels,  fit  purchasers'  vehicles  to 
receive  the  same  and  take  tiie  vehicles  on  livery  by  the  month 
or  week,  keeping  in  their  employ  a  trained  mechanic  to  make 
the  necessary  adjustments.  An  important  part  of  the  agents* 
du:y  will  be  to  instruct  drivers  of  wagons  to  which  the  motor 
wheels  have  been  attached.  The  cleaning  and  oiHng  can  be 
done  by  an  ordinary  helper. 

The  company  esiiniaics  that  by  pursuing  this  policy  they 
will  reduce  the  number  of  accidents  lo  a  minimum  and  relieve 
purchasers  of  all  annoyance  concerning  the  mechanical  details. 
The  ordinary  cost  of  horse  livery  in  our  cities  is  $20  to  $30  a 
month.  These  figures  their  agents  will  be  able  lo  underbid 
considerably  and  yet  make  a  profit.  Tliis  wheel,  the  makers 
state,  is  particularly  adapted  to  business  wagons. 


We  are  informed  by  the  company  that  owing  to  the  £reat 
demand  for  these  machines  they  propose  to  make  contracts 
with  the  most  reliable  machine  shops  in  various  parts  of  the 
couniry  for  the  construction  oi  them.  The  machine  is  simple 
and  can  readily  be  built  in  any  well  equipped  machine  shop,  as 
it  requires  no  special  machinery  and  but  few  special  tools. 
Tlie  company  wish  to  corresijond  with  firms  in  this  line  of 
business  with  a  view  to  making  contracts  at  an  early  date. 
Their  uptown  office  is  at  2158  Broa<lway,  corner  Seventy-sixth 
St..  New  York,  where  the  wagons  and  wheels  are  now  stabled. 


Hearing  Before  the  Park  Board. 


Last  Thursday  the  New  Yurk  Park  Commissioners  held  a 
public  hearing  to  determine  the  advisability  of  admitting 
autoniubilcs  to  Central  Park.  Fifteen  advocates  and  ten  op- 
ponents of  the  new  vehicle  were  present. 

I.awsun  N.  Fuller,  one  y[  the  best-known  horsemen  in 
the  city,  said  he  had  driven  four,  six  and  eight  horses  near 
automobiles  without  accident,  and  expressed  the  opinion  that' 
accidents  in  dtivitig  were  generally  the  fault  of  the  driver. 
Geo.  F.  Qiamberlin,  vice-president  of  tlic  Autumublle  Club 
of  America,  recounted  his  experience  in  a  recent  lour  from 
the  White  Mountains  to  New  York,  described  in  The  Horse- 
less Age.  A,  L.  Kikcr,  Whitney  Lyon,  Winslow  E.  Buzby. 
S.  H  \'alentinc,  A.  R,  Shattuck.  A.  C.  Bostwick  and  others 
gave  favor.Thle  testimony,  while  the  legal  status  of  the  auto- 
mobile wa»  ably  defined  by  cx-Magi^traie  Simms. 

The  opposition  was  represented  by  a  livery  stable  keeper, 
a  number  of  private  persons  who  arc  accustomed  to  drive  in 
the  Park,  and  an  attorney  for  the  hackmcn  who  ply  their 
trade  therein. 

The  decision  of  the  Board  was  reserved. 
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MINOR    MENTION. 


Panhard  &  Leva&sor  are  turning  out  45  to  50  vehicles  a 
month. 

The  Marsh  Motor  Carriage  Co..  Brockton,  Mass.,  have 
leased  a  one-story  factorr  in  that  town,  150  x  30  It. 

The  new  electric  carriage  of  the  E.  C.  Stearns  Co.,  Syra- 
cuse, N.  Y.,  has  been  shipped  to  New  York  City. 

The  Ferracutc  Machine  Co..  Bridgeton,  N.  J.,  are  building 
a  650-toa  press  for  the  manufacture  of  motor  vcliicles. 

It  is  rumored  that  a  motor  carriage  is  to  be  cstabUshed  at 
New  London,  Conn.,  by  H.  S.  Owens,  a  bicycle  manufac- 
turer, and  others. 

C.  F.  Splitdorf,  21  Vandcwatcr  St.,  New  York."  has  applied 
for  a  patent  on  a  jump-spark  cui!,  which  weighs  3  lbs.  and 
gives  a  thick  i-in.  spark. 

Lron  Bollce.  the  inventor  of  the  three-wheeler  with  single 
drive  wheel  in  the  rear,  is  building  a  four-wheeled  vehicle  and 
will  discontinue  the  iliree -wheeler. 

The  Illinois  Electric  Vehicle  Transportation  Co.,  capital 
slock  $25,000,000.  has  been  authorized  to  do  business  in  Illi- 
nois with  a  capital  stock  of  $350,000. 

The  Buffalo- Rochester  Electric  Power  &  Auto  Co.  is  said 
to  have  been  farmed  at  Rochester,  N.  Y..  to  develop  and  sell 
automobile  patents.    The  capital  slock  is  $5,000,000. 

Newark,  N.  J.,  reports  a  new  corporation,  the  Economical 
Vehicle,  Automobile  &  Transportation  Co.,  $100,000  capital 
stock,  all  paid  in  by  William  J.  Brewer,  New  York  City. 

Tlic  committee  on  law  of  the  Pliiladelphia  City  Council  arc 
considering  the  advisability  of  levying  a  tax  of  $10  a  year  on 
public  motor  vehicles.    The  matter  was  referred  to  the  City 

Solicitor. 

The  American  Bicycle  Co.,  the  new  trust  in  that  line  of  man- 
ufacture, has  ordered  the  factory  of  the  Indiana  Bicycle  Co., 
Indianapolis,  lud.,  set  apart  for  the  exclusive  production  of 
automobiles. 

Arnold  A.  Samuels,  iiM  Eleventh  St ,  Moline,  111.,  is  the 
builder  of  an  electric  carriage  weighing  O70  lbs.,  the  source 
of  encrg>'  being  a  battery  of  dry  cells  weighing  184  ibs.  The 
motor  is  gf  2}4  h.p- 

At  a  meeting  of  the  New  England  Insurance  F.xchange. 
held  recently  at  Boston,  Mass.,  it  was  recommended  that  an 
additional  rate  of  5  cents  per  $100  be  charged  on  bams  and 
stables  where  gasoline  vrhtclcs  were  stored. 

Dr.  A.  W.  J.  Best,  Macon,  Ga.,  has  invented  an  engine 
iwhtch  he  calls  tlie  "trie  I  ion  less."  and  which  he  claims  requires 
rbot  half  the  boiler  power  of  other  engines  and  only  half  the 
'  fnel.    It  is  specially  designed  for  automobiles. 

H.    F.    Eastman,    Ceveland.    O.,    inventor   of   the   thrce- 
whrcled  electric  vehicle  illustrated  in  our  issue  of  July  5.  is 
reported  to  havt  interested  Detroit  capital  in  its  manufacture. 
,  Four  Vfheels  will  be  employed,  however,  instead  of  three. 


The  Rubber  Goods  Co.,  the  syndicate  controlling  a  large 
number  of  the  rubber  tire  plants  of  the  country,  has  absorbed 
tlie  rubber  plants  of  the  Hartford  Rubber  Works,  the  In- 
dianapolis Rubber  Co.  and  the  Peoria  Rubber  &  Mfg.  Co. 

For  keying  gears,  sprockets,  cranks,  etc.,  to  shafts,  the 
Woodruff  Patent  System,  controlled  by  the  Whitney  Mfg. 
Co..  Hartford,  Conn.,  is  in  extensive  use.  Forty-one  differ- 
ent sizes  are  carried  in  stock  and  special  sizes  are  made  to 
order. 

The  Kensington  Bicycle  Co.,  Buffalo,  N.  Y.,  are  manufac- 
turing a  light  electric  carriage,  in  which  the  source  of  current 
is  a  new  and  patented  storage  battery,  claimed  to  be  light, 
durable  and  economical.  They  also  sell  the  storage  batteries 
separate. 

A.  M.  Herring,  St.  Joseph.  Mich.,  inventor  of  the  "Mobike" 
tandem  recently  iilustratcd  in  our  columns,  is  in  New  York 
negotiating  for  the  establishment  of  a  factory  somewhere  in 
the  East  to  turn  out  this  and  his  motor  bicycle,  also  illustrated 
in  our  columns. 

Charles  H.  Black,  Indianapolis,  Ind.,  is  reported  to  have 
sold  his  motor  vehicle  patents  for  $20,000  to  a  number  of  cap- 
italists, who  will  establish  a  factory  at  Shelbyvillc.  same 
State.  Mr.  Black  had  constructed  several  different  types  of 
gasoline  vehicles. 

Tile  Morse-Ketier  Co.,  Salisbury,  Conn.,  manufacture  a  full 
line  of  swaged  nickel  steel  motor  carriage  spokes  with  nip- 
ples to  fit.  The  sole  selling  agents  for  the  United  States  are 
the  Ivcn-Brandcnburg  Co.,  56  Rcade  St.,  New  York,  and  131 
Lake  St.,  Chicago. 

J.  Hector  Graham,  who  until  recently  did  business  under  the 
name  of  the  Graham  Equipment  Co.,  at  170  Summer  St.,  Bos- 
ton, Mass.,  has  changed  the  name  of  tlic  company  to  the  Gra- 
ham Equipment-Motor  Co.,  with  $100,000  capital  slock.  The 
old  company  was  threatened  with  suit. 

The  Marlboro  Automobile  and  Carriage  Co.  has  been  in- 
corjJbrated  under  Maine  laws  with  a  capital  stock  of  $100,000, 
of  which  $75  is  paid  in.  O.  P.  Walker  is  president,  and  F.  A. 
Powers  treasurer,  both  of  Marlboro.  Mass.  C.  F.  Choate.  Jr., 
cf  Southboro,  Mass.,  is  the  third  incorporator. 

The  American  Xylonite  Co.  was  recently  incorporated  in 
Maryland  to  secure  control  of  wood  pulp  factories  in  Indian- 
apolis, Ind..  and  Latrobe,  Pa.,  and  manufacture  motor  car- 
riage bodies,  etc.  The  incorporators  are  Leon  O.  Bailey, 
tndianitpolis;  H.  F.  New.  Martin  Lauer  and  H.  F.  Williams, 
of  Balumore,  and  John  R.  McFetridge,  of  Philadelphia.  The 
capital  stock  is  $500,000. 


Motor  Vehicles  at  the  Madison  Square 
Garden. 


Motor  vehicles  will  be  the  feature  at  the  Fifth  Annual  Cycle 
and  Automotilc  Show  to  be  held  at  Madi.son  Square  Garden, 
yew  York,  during  the  week  following  Jan.  20,  The  big  amphi- 
theater on  the  main  floor  will  be  divided  into  143  spaces  ex- 
clusively for  bicycles  and  motor  vehicles,  while  there  will  Ih* 
&i  additional  spaces  in  the  first  balcony.  Makers  of  motor 
carriage  parts  wilt  also  be  represented.  The  manager  will  be 
Frank  W.  Sanger,  for  many  years  identified  with  cycle  shows 
at  Madison  Square  Garden. 
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Relative  Value  of  Balancing  in  Gasoline 
riotors. 


By  A.  M.  Hcmng. 


After  thorough  provision  has  been  mad(  for  proper  igni- 
tion in  a  gasoline  engine  and  equal  care  has  been  taken  with 
the  design  of  the  carbureter  to  cause  a  proper  mixture  under 
severe  conditions,  such  as  extreme  cold  weather,  etc..  some 
serious  attempt  should  be  made  to  reduce  the  vibration  pro* 
duccd  by  the  reciprocating  pistons  and  the  reverse  torque  o( 
the  explosions.  There  are  many  ways  in  which  the  primary 
or  mechanical  vibrations  may  be  counterbalanced.  One  is  to 
have  two  cylinders  exactly  opiKisite  each  other  and  connected 
to  crank  pins  iSo  deg.  apart.  Perfect  balance  by  this  method 
necessitates  three  crank  pins,  two  of  which  are  co-axial  and 
actuated  either  by  a  forked  connecting  rod  or  by  two  separate 
rods  from  one  of  the  cylinders.  The  two  rods  must  not  only 
be  of  the  same  weight  as  the  one  rod  from  the  opposite  piston, 
but  tbcy  must  be  exactly  similar  in  the  relative  position  of  their 
centers  of  gravity.  Next,  the  pistons  of  the  two  opposed  cyl- 
inders shuuld  also  be  of  exactly  the  same  weight.  An  engine 
so  constructed  may  then  be  considered  as  perfectly  balanced 
from  a  mechanical  standpoint.  In  actual  use,  after  the  bear- 
ings become  slightly  loose,  one  should  expect  the  same  results 
from  it,  for  when  the  least  play  becomes  apparent  at  the  joints 
much  of  the  balanced  feature  disappears  in  the  uneven  shocks 
which  enable  one  piston  mechanism  to  follow  the  least  irreg- 
ularly after  the  other. 

Approximately  balanced  engines  are  often  built  by  placing 
two  opposing  cylinders  slightly  out  of  direct  line  with  each 
other.  The  balance  in  this  case  is  more  nearly  perfect,  as  the 
cylinder  axes  more  nearly  coincide,  but  the  benefit  is  not  en- 
tirely lost  in  placing  two  cylinders  far  enough  out  of  direct 
line  for  both  cylinders  to  be  on  the  same  side  of  the  shaft  and 
operate  opposite  cranks.  Many  other  methods  might  be  men- 
tioned, such  as  using  two  separate  shafts  geared  togetKer  so 
that  they  rotate  in  opposite  directions  and  with  two  connecting 
rods  from  each  pislon — one  to  each  shaft.  Such  engines  in 
theory  arc  balanced  and  might  be  expected  to  be  free  from 
vibrations.  In  actual  use,  however,  they  arc  often  found  more 
unsatisfactory  in  this  respect  than  the  simplest  single-cylinder 
engine,  as  the  noise  and  shock  from  loose  joints  and  the 
smallest  backlash  in  the  gears  often  outweighs  any  advantage 
gained  from  the  better  theoretical  construction. 

In  a  commercial  vehicle,  freedom  from  vibration,  or  at  least 
from  disagreeable  vibration.  Is  absolutely  essential  to  lasting 
success,  but  it  must  not  be  overlooked  that  simplicity  and 
moderate  first  cost  of  the  mechanism  are  equally  desirable — in 
fact,  there  can  be  but  little  question  of  the  truth  of  the  maxim 
that  "mechanical  balance  secured  at  the  expense  of  doubling 
the  engine  parts  is  too  dearly  bought  to  pay  in  a  popular- 
priced  vehicle."  Leaving  aside  the  question  of  first  cost  and 
greater  complication  in  the  multi-cylinder  engine,  there  are 
still  other  points  in  favor  of  making  the  cylinders  as  few  as 
possible.  One  is  the  greater  case  of  igniting  weak  charges; 
another,  the  fact  that  charges  burnt  in  large  cylinders  give 
considerably  higher  mean  effective  pressures  than  in  small  ones, 
so  that  where  ample  room  is  allowed  for  a  large  diameter  of  fly 
wheel,  single-cylinder  engines  can  in  the  same  total  weight 
be  made  to  give  considerably  more  power  than  would  be  ob- 
tained from  a  number  of  small  cylinders  of  equal  capacity. 


Without  adding  bob  weights,  which  move  back  and  forth 
In  opposite  direction  to  the  piston,  or  otherwise  complicating 
the  moving  mechanism,  the  absolute  balancing  of  a  single  cyl- 
inder engine  may  be  considered  as  impossible.  Nevertheless, 
it  is  by  no  means  impossible  to  reduce  the  vibration  to  such  an 
extent  that  its  effects  are  no  longer  disagreeable. 

Suppose,  for  an  experiment,  we  place  an  anvil  upon  a  long 
plank  whtch  is  supported  at  its  ends,  then  by  the  slightest 
pressure  of  the  finger  at  the  proper  interval  we  can  cause  the 
anvil  and  board  to  vibrate  in  a  considerable  arc.  Should  we 
measure  the  pressure  applied  by  the  linger  and  the  distance  it 
is  moved  tlirough  each  stroke,  we  would  find  it  corresponded 
to  an  exceedingly  small  amount  of  work — not  1-500  part  of 
what  we  might  inslaniancously  apply  in  a  hammer  blow  with- 
out visibly  disturbing  the  anvil  at  all.  la  fact,  the  lighter 
the  hammer  is  in  proportion  to  the  anvil  and  the  quicker  the 
stroke  the  less  the  disturbance  communicated  to  the  plank, 
which  in  this  instance  we  may  compare  to  the  body  of  the  ve- 
hicle. Continuing  the  comparison  further,  the  anvil  will  rep- 
resent the  cylinder,  the  crank  case  and  to  a  certain  extent  the  f!y 
wheel  and  that  portion  of  the  carriage  frame  to  which  the  cyl- 
inder is  rigidly  attached.  This  piston  and  a  part  (about  two- 
thirds  of  the  upper  length)  of  the  connecting  rod  represent 
the  hammer.  The  blow,  however,  Is  more  sudden  than  the 
pressure  of  the  finger,  and  less  quickly  applied  than  that  of  a 
hammer  blow,  but  partakes  to  some  extent  of  the  character  of 
both.  The  slower  the  speed  of  the  engine  the  more  gradually 
Is  the  pressure  applied  and  reversed,  which,  were  it  not  for  the 
much  smaller  energy  to  be  absorbed  and  rettirned  at  slow 
speed  of  the  piston,  would  be  most  favorable  to  giving  great- 
est vibration  to  the  upper  body  and  to  the  passengers.  With 
engines  which  arc  balanced  around  the  shaft,  except  for  the  re- 
ciprocating motion  of  the  piston  the  vibration  communicated 
to  the  upper  body  of  a  vehicle  Is  generally  much  more  severe 
at  moderate  speed  than  it  is  at  the  highest  at  which  an  engine 
may  be  run.  These  considerations  therefore  naturally  lead  to 
ilie  adoption  of  very  highspeed  engines,  in  which  the  crank  and 
Hy  wheel  are  perfectly  balanced  (the  lower  30  per  cent,  of  the 
connecting  rod  should  be  considered  a  part  oi  the  crank  pm 
and  this  should  be  exactly  balanced  by  equal  weights  placed 
on  each  co-terminus  of  the  crank  cheeks),  and  in  which  the 
piston  and  connecting  rod  arc  as  light  in  proi>orlion  to  the 
balance  of  the  mechanism  as  it  is  possible  to  make  them.  For 
the  majority  of  vehicle  engine  designs  which  the  writer  has  ex- 
amined, the  piston  and  connecting  rod  weights  were  from  four 
to  twenty  timts  as  heavy  as  absolutely  necessary  with  best 
coiiimercial  material,  and  as  a  consequence  the  vibration  of  the 
engines  was  correspondingly  less  tolerable.  The  placing  of 
the  engine  as  well  as  the  weight  of  its  moving  parts  must  not 
be  overlooked  in  proper  vehicle  design.  If  the  engine  be  so 
placed  that  the  axis  of  its  cylinder  passes  through  the  center 
of  gravity  of  the  combined  weight  of  the  under  body  parts. 
then,  if  the  cylinder  be  rigidly  attached  to  the  under  body,  the 
whole  of  the  latter  weight  is  added  to  the  anvil.  This  result  is 
moat  easily  secured  by  making  the  piston  motion  parallel  to 
the  line  of  motion  of  the  vehicle  rather  than  upright  or  cross- 
wise. The  placing  of  the  engine  above  or  below  the  center 
of  weight  of  the  under  body  (wheels  included)  diminishes  the 
advantages  in  much  greater  proportion  than  the  relative  dis- 
placement. 

The  vibration  due  lo  the  recoil  from  explosion,  or  the 
reverse  torque,  as  it  may  be  called,  cannot  be  fully  overcome 
by  any  mechanical  means  which  do  not  in  complication  and 
cost  ovcrwcigh  much,  if  not  all,  of  the  advantages  gained 
For  slow-speed  engines  with  high  compression  the  disagree- 
able effects  from  the  recoil  of  explosion  is  very  great,  but  the 
vibration  decreases  very  rapidly  with  increase  of  speed — so 
much  so  that  with  wcll-dcsigned  engines  running  at  speeds 
above  600  revolutions  a  minute  it  is  no  longer  objcctionble 
where  proper  springs  are  interposed  (as  they  shotild  be  in  &11 
connections)  between  the  upper  and  lower  body. 
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Suggestions  on  Balanced  flotors. 

Buffalo.  N.  y. 
Editor  Horseless  Age: 

As  there  have  recently  appeared  in  your  periodical  several 
communications  in  regard  to  balancing  gas  engines,  the 
writer  would  like  to  "put  liis  foot  in  it." 

The  first  consideration  should  be  the  type  of  motor.  Sec- 
ond, the  muhiplicity  of  cylinders,  together  with  their  rela- 
tion to  one  another,  as  regards  position  and  time  of  impulse. 

In  regard  to  the  type  a  two-cycle  motor,  or  one  in  which 
the  explosion  takes  place  every  revolution,  will  give  less  vibra- 
,  tion  Uian  the  same  power  at  the  same  revolution  in  a  four- 
cycle. The  writer  had  occasion  to  illustrate  this  in  the  follow- 
ing manner:  In  a  launch  with  a  vertical  two-cycle  motor, 
J  Up.,  running  a  solid  propeller  500  revolutions  a  minute,  a 
device  was  arranged  on  the  sparker  so  that  it  was  possible  to 
run  the  motor  continuously  and  without  changing  anything, 
and  make  il  spark  every  or  every  other  time,  at  will. 

It  wUl  t>e  understood  that  ihe  arrangement  made  it  possible 
to  run  two  cycle  or  four  cycle  and  observe  the  results.  A$ 
the  load  in  this  case  was  constant  with  the  revolutions,  it  will 
intcrtst  some  people  to  know  that  there  were  nearly  as  many 
revolutions  and  consequently  practically  the  same  power  when 
sparking  every  other  tinic  as  when  sparking  every  time. 
When  the  motor  sparked  every  time  there  was  no  disagreeable 
vibration,  as  was  experienced  when  a  hea\-y  charge  was  ig- 
nited every  other  time. 

To  make  the  action  on  a  carriage  plainer,  it  is  desirable  to 
explain  the  action  in  a  boat:  When  a  motor  turns  a  propeller 
in  a  launch,  the  resistance  of  the  blades  against  the  water  is 
overcome  by  the  hull  turning  in  the  opposite  direction,  tending 
to  elevate  ihc  center  of  gravity  and  lower  the  center  of  sta- 
bility of  Ihe  hull.  If  the  power  applied  to  the  shaft  is  uniform 
Ihe  hull  will  careen  sufficient  to  balance  it.  If  the  power  is 
intermittent  there  will  be  a  tendency  for  Ihe  hull  to  setlle  back 
between  impulses,  resulting  in  a  jerking  back  and  forth,  the 
interval  between  the  impulses  and  their  magnitude  determining 
the  amount  of  the  jerk. 

From  the  above  it  may  be  inferred  that  two  motors  of  3  h.p. 
give  less  vibration  than  a  single  one  of  6  h.p.,  from  the  fact 
(hat  the  period  between  impulses  is  half  as  long  and  only  half 
the  magnitude.  Then  if  the  fly  wheel  slinuld  be  made  heavy 
for  one  case,  it  could  be  lighier  in  the  other,  except  that  in 
starting  a  load  it  is  desirable  to  have  a  heavier  wheel. 

If  it  has  been  determined  to  use  a  twin  two-cycle  motor  the 
cylinders  should  l>e  placed  side  by  side,  with  the  cranks  oppo- 
site, which  will  bring  the  explosions  equally  distant  apart  and 
put  the  running  parts  in  stationary'  balance,  but  not  in  rotary 
balance—),  e.,  rotating  in  the  same  plane.  If  the  two  cylinders 
were  placed  opposite  each  other  with  cranks  oppo.<iite  (see 
sketch),  the  parts  would  be  nearly  in  rotary  balance.  II  Ihe 
explosions  were  timed  to  take  place  simultaneously  in  each 
cylinder,  driving  the  two  pistons  toward  each  other,  the  line 
of  explosions  would  neutralize  one  another,  but  rotary  impulse 
would  be  twice  as  great  as  in  the  former  arrangement,  result- 
ing in  more  vibration. 

H  two  four-cycle  motors  are  used  they  should  be  placed  with 
cylinders  and  cranks  opposite.  This  arrangement  will  bring 
the  explosions  equally  distant  apart  and  the  running  paxts 
nearly  in  rotary  balance. 


If  the  cylinders  are  side  by  side,  the  cranks  would  have  to  be 
together  in  order  to  have  (he  explosions  come  equally  apart. 
This  would  make  the  vibration  excessive  because  of  the  ar- 
arrangement  of  the  cranks. 

Four  cylinders  of  each  type  taken  as  pairs  should  have  the 
same  consideration.  Three  cylinders  of  the  two  cycle  could 
be  placed  side  by  side,  while  three  uf  Ihe  four  cycle  should  be 
placed  at  au  angle  of  120  deg.  Three  cylinders  could  not  be 
put  into  rotary  balance  so  well  as  two  or  four. 


A  general  review  of  the  foregoing  leads  to  the  conclusion 
that  it  is  tJie  force  of  the  explosion,  tending  to  drive  the  resist- 
ing parts  ahead,  that  must  be  overcome,  and  the  solution 
seems  to  be  in  a  number  of  small  impulses  at  frequent  inter- 
vals. 

Single  motors  of  6  h.p.  will  lift  the  forward  end  of  a  carriage 
up  and  down  in  starting  or  hill  climbing,  and  the  vibration  ia  , 
still  more  marked  when  the  ntunber  of  revolutions  corresponds! 
with  the  time  of  \-ibation  of  the  body  on  the  springs.  Even  in 
the  small  De  Dion  tric>-c1e  it  is  quite  perceptible  to  the  rider 
at  the  start.  The  extra  battery  power  necessary  and  the  multi- 
plicity of  parts  will,  in  the  writer's  opinion,  limit  the  number  of 
cylinders  to  two  on  all  successful  carriages. 

As  a  good  sparker  is  the  principal  part  of  a  motor,  the  writer 
would  like  to  express  his  opinion  upon  that  later.    Yours  truly, 

W.  S.  HOWARD. 


Weight  and  Traction, 

Brooklyn,  Nov.  5. 
Editor  Horseless  Age: 

In  your  current  issue  Mr.  F.  C  Tygard  says  that  he  thinks 
more  weight  .should  be  put  in  motor  vehicles.  In  this  I  beg 
to  disagree  with  him.  1  believe  the  majority  of  vehicles  are 
about  on  a  par  with  the  bicycle  of  1890.  There  arc  a  few  light  ^ 
ones  on  the  market  which  will  probably  be  hard  to  improve  on 
for  weight.  Some  of  them  exhibit  gross  mechanical  ignoranA, 
which  might  account  for  many  breakdowns — in  fact,  it  sur- 
prises me  that  they  are  not  more  frequent. 

It  should  be  borne  in  mind  that  if  we  add  a  certain  per  cent, 
of  weight  to  all  parts  for  the  purpose  of  extra  strength,  we 
have  added  approximately  the  same  per  cent,  of  load  to  be 
carried.  In  that  case  have  we  added  to  our  factor  of  safety? 
The  size  of  the  motor  will  have  to  be  increased  with  the  rest, 
as  it  has  so  much  additional  work  to  do.    The  weight  of  the 
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so-called  paying  load  oE  course  is  unchanged,  but  that  is  otily 
a  small  proportion  of  the  total  load. 

A  2S-Ib.  bicycle  will  carry  a  200-lb.  man.  That  is  eight 
times  its  own  weight.  An  ordinary  buggy  will  carry  about 
twice  its  wciglit.  The  battery  and  motor  of  an  electric  car- 
riage weigh  about  1,000  lbs.  Why  docs  it  require  another 
1,000  lbs.  to  carry  tliai?  What  wc  must  do  is  to  trim  all  wc 
can.  The  lighter  wc  make  one  part  the  smaller  wc  can  the 
remaining  parts,  which  in  turn  allow  us  to  again  lighten  the 
first  piece,  and  so  on  ad  lib.  until  wc  gei  to  a  point  where  the 
paying  load  "cuts  a  figure."  No  material  or  workmanship 
should  be  considered  too  good.  11  we  can  cut  the  weight  of  a 
vehicle  in  two,  it  means  a  large  saving  tn  cost,  even  if  the 
materials  are  more  expensive.  Ji  also  means  a  large  saving 
in  the  cost  of  running  ard  wear  and  tear,  cspcciaJly  on  tires, 
which  on  a  heavy  vehicle  have  a  tar  greater  depreciation  factor 
than  the  storage  battery. 

Mr.  A.  M.  Herring  in  the  same  issue  of  The  Horseless  Age 
gives  some  very  timely  advice  on  the  subject. 

Mr.  Tygarcl  appears  to  be  under  the  common  but  crroncou* 
opinion  that  weight  is  necessary  for  hill  climbing  in  order  to 
obtain  traction,  apparently  confounding  the  case  with  a  loco- 
motive, which  has  to  pull  a  load.  When  the  wcighi  is  all  on 
the  propelling  vehicle  there  is  nothing  gained  by  adding 
weight,  as  it  simply  adds  to  the  required  traction  proportion- 
ately to  the  amount  gained. 

HARRY  E.  DEY. 


would  like  to  know  what  size  pipe  to  add  to  the  exhaust  to 
muffle  the  sound.  JAMES  A.  CALLOW. 


This  American  Company  Employs 
Aluminum. 


New  York,  Nov.  3. 
Editor  Horseless  Age: 

We  notice  in  your  issue  of  Oct.  25  that  you  mention  that 
American  carriage  builders  have  paid  liitlc  attention  to  the 
lightening  of  motor  vehicles  by  the  use  of  aluminum.  W'e  beg 
to  state  tliat  we  have  done  much  costly  experimenting  in  this 
line  for  about  five  years,  and  have  adopted  the  use  of  aluminum 
in  such  parts  where  the  peculiarities  of  the  metal  arc  well 
suited.  It  is  a  very  difficult  matter  to  determine  where  to  draw 
the  line,  but  in  our  present  automobiles  wc  certainly  save  be- 
tween 100  and  200  pounds  by  the  use  of  this  metal. 

Yours  truly. 
AMERICAN  MOTOR  CO. 
.Mbcrt  T.  Otto,  President. 


QUESTIONS  AND  ANSWERS. 


At  die  re<|0«K  of  maar  of  our  r«Ac[«r^  w«  hitve  decMed  10  op*n  a  (h^Brtmeni  of 
qtMttiank  and  mnawonL.  Wc  will  en<l«itvor  to  niiswcj-  any  d«tAil  question  in  prac- 
uea)  encinceraf  pertUttht  to  motor  vetiiclca. 


•  How  Large  a  Pipe  for  this  Muffler. 

Baliimore,  Md.,  Oct.  23. 
Editor  Horseless  Age: 

I  notice  in  the  June  issue  of  The  Horseless  Age.  on  page 
14,  an  account  of  an  explosive  motor  exhaust  muffler  by  Mr. 
Tyfi^rd.  I  have  a  gasoline  carriage  and  would  like  to  make 
it  lighter  by  taking  off  the  exhaust  pot  and  adding  the  muffler 
described  by  Mr.  Tygard.    The  exhaust  pipe  is  ij4  in.  and  I 


We  remember  the  device  described  by  Mr.  Tygard  being 
applied  to  a  steam  engine  a  number  of  years  ago  and  do  not 
doubt  it  may  be  used  on  the  carriage  in  question.  It  would  be 
well,  however,  to  communicate  with  the  builders  prior  to  mak- 
ing any  expensive  experiments. 

In  this  connection  please  note  reply  to  a  query  on  same  sub- 
ject on  page  11,  No.  4.  of  present  volume.  R.  I.  C. 


Time  of  Spark. 

Westfield,  Mass.,  Oct.  17. 
Editor  Horseless  Age: 

Kindly  give  me  through  your  valued  paper  some  informa- 
tion as  to  where  the  piston  should  be  on  its  stroke  to  get  the 
greatest  power  when  the  spark  is  made.    Very  respccifully, 

GILBERT  J.  LOOMIS 


Usually  the  object  is  allained  in  practice  by  having  the  ex- 
plosion take  place  at  the  dead  center;  the  spark  being  given 
in  advance  of  this  stage,  rlie  amount  of  advance  being  knou*n 
as  lead.    This  is  best  determined  by  the  use  of  the  indicator. 

R.  I.  C. 


Explosion  at  Both  Ends  of  Piston. 

Dallas,  Tex.,  Oct  2S 
Editor  Horseless  Age: 

A  subscriber  wishes  to  a»k  whether  there  is  any  practical 
gasoline  or  gas  engine  on  the  market  which  has  explosions  on 
both  ends  of  the  piston.  I  have  never  seen  them  advertised 
and  have  wanted  to  know  whether  they  have  been  tried.  It 
seems  to  ine  to  be  very  possible  to  accomplish  this  success- 
fully and  perhaps  you  can  enlighten  me  as  to  why  it  has  not 
been  done  bclure.  G.  H.  G. 


We  do  not  know  of  any  gas  or  gasoline  engine  of  the  double 
action  mentioned.  The  difficulty  is  a  matter  of  temperature, 
and  if  our  friend  can  devise  a  manner  or  method  of  packing 
piston  rod  glands  10  withstand  the  extreme  heal  in  a  practical 
and  satisfactor>'  way  he  will  greatly  advance  the  present  state 
of  the  art.  R.  I.  C. 


Deduce  for  Yourself. 


Jersey  City,  N.  J.,  Oci.  21. 
Editor  Horseless  Age: 
Will  you  be  so  good  as  to  let  me  know  the  following: 

1.  About  what  hoisc-power  should  the  motor  be  For  a  one- 
seated  wagon  to  carry  two  people? 

2.  Voltage  and  amperes  of  batteries  used? 

3.  How  many  revolutions  of  motor  to  one  of  wheel? 

A.  B. 

Descriptions  of  light  electric  carriages  embodying  the  gilt 
of  the  information  sought  may  be  found  in  The  Horseless 
Age,  VoL  4,  Nos.  17-23,  etc  R.  I.  C 
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The  Canello-Durkopp  Qasotine  Carriage. 

A  gaaoliiic  caniaKC  which  is  attracting  ao  little  atlention  in 
France  is  the  Cantrllo-Uurkofip,  made  at  Courbcvoie,  near 
Paris.  The  manufacturers  have  tuinished  us  with  material  for 
a  complete  description,  which  we  append. 

Tlie  motor,  of  4,  6  or  8  li.p.,  is  composed  of  two  vertical  cyl- 
inders, with  hot  tube  ignition.  On  the  carriage  it  is  placed  in 
front  and  is  concealed  from  view  by  a  sheet  iron  case,  as  in 
ihe  Panhard  &  Levassor  carriage.  Water  for  cooling  is  cir- 
culated by  Lhe  tlicrmo-siphon  when  the  power  is  low  and  also 
by  a  pump  controlled  by  a  friction  on  the  fly  wheel  or  by  a 
gear  on  the  regulating  shaft. 

The  inlet  valves  are  automatic,  as  usual,  and  the  exhaust 
valves  are  raised  by  a  cam  shaft  located  in  the  case  H  (Fig.  1} 
and  controlled  by  redaction  gears  J.  Fig.  2  shows  how  the 
connecting  rods  are  balanced  by  a  counterweight,  Z,  attached 
10  tlie  motor  shaft  I,  which  on  the  left  end  has  the  starting  gear 
4  and  on  the  right  lhe  fly  wheel  F,  hollowed  out  to  receive  the 
friction  pulley,  by  which  the  motor  is  disconnected. 

The  method  of  controlling  the  valves  by  cams  and  the  gov- 
ernor are  represented  in  Figs.  4  and  5.  M  is  the  motor  pinion 
engaging  with  L,  attached  to  the  cam  shaft  A.  This  shaft 
slides  in  the  bearings  E  £',  which  are  fastened  to  the  shaft  by 
means  of  the  keys  R.  allowing  it  to  slide  in  these  bearings,  but 
forcing  it  when  it  turns  to  carry  with  it  the  bearings  P,  mova- 
ble in  the  bearings  O,  the  latter  being  fixed  to  special  supports. 
The  pinion  M  is  of  sufficient  size  so  that  whatever  tlie  dis- 
pUcemcnts  of  the  ihaft  A  it  never  fails  to  engag«  with  L. 


It  will  be  seen  that  the  shaft  A  carries  the  cams  B  and  B'. 
provided  witli  bos&ages,  b  and  b',  of  eccentric  fonn.  which  act 
upon  the  friction  pulleys  C  and  C,  attached  to  the  rods  D  and 
D',  which  control  the  cxtuust  valves. 

The  position  represented  in  Fig.  4  corresponds  to  the  mo- 
ment when  C,  being  in  full  contact  with  the  bossage  b,  the 
corresponding  valve  is  wide  open,  and  the  corresponding 
valve,  controlled  by  D',  is  closed. 

A  centrifugal  ball  governor  turns  with  the  shaft  A.  If  the 
motor  races  the  centrifugal  force,  overcoming  the  power  of  the 
springs  I',  will  throw  out  the  balls  I.  A  force  will  then  be  ex- 
erted upon  the  collar  K  tending  to  move  the  shaft  A  backward 
enough  to  bring  the  bossages  b  b'  out  of  contact  with  the 
friction  rollers  C  C.  Consequently  the  rods  D  and  D'  are  no 
longer  raised  at  each  revolution  of  the  shaft  A,  and  the  corre- 
sponding valves  remaining  closed,  the  motor  will  slow  down 
until  the  spring  I',  acting  upon  the  governor  and  upon  the 
shaft  A,  brings  the  latter  to  its  former  position— i.  c.,  brings 
the  eccentric  bossages  b  b'  back  into  play  with  the  pulleys 
C  C. 

In  order  to  exceed  the  fixed  maximum  speed  in  certain 
cases  the  operator  is  able  by  means  of  the  rod  H  controlling 
tlie  bell  crank  G  G,  which  acts  upon  a  fork  in  the  grooved  col- 
lar F  F',  to  force  the  shaft  A  into  the  normal  position. 

As  has  been  said,  the  motor  is  located  in  front.  It  is  so 
placed  that  the  motor  shaft  and  the  fly  wheel  are  in  the  lon- 
gitudinal axis  of  the  vehicle.  The  burners  are  at  M;  at  I  J  are 
the  gears  and  the  starting  lever;  at  H  the  regulating  gear;  at 
K  the  carbureter  (Fig.  6),    When  tht  gear  is  tkr«wn  in  the 


upper  gears,  idle  on  the  shah  A.    The  gears  are  therefore  con-  solid  with  the  shaft  A.    This  is  done  by  the  inner  eccentric 

suntly  in  mesh.    They  turn  in  an  oil  bath  in  a  hermetically  joined  with  the  sleeve  B,  which  moves  along  the  shaft  A  by 

light  case.  means   of  the  fork,   which  moves  the   collar,   K,   this   fork 

In  order  that  the  shaft  A  may  drive  the  vehicle  at  a  given  beinR  controlled  by  the  speed-changing  lever  (14  in  Fig.  $). 

speed,  it  is  sufficient  to  make  one  of  the  upper  row  of  gears  If   then   by    means   of   this   lever,   operating   the   sleeve    B, 
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FIG.  7.      PLAN  OF  TRANSMISSION. 


we  make  the  gear  G  solid  on  A.  the  pinion  G  H  will  act  G  En 
motion  through  the  intermediate  pinion  (not  represented),  and 
we  will  have  the  reverse. 

!t  the  eccentric  comes  to  the  right  of  H  the  pinion  G  H  will 
set  in  motion  the  pinion  H,  with  which  it  is  always  in  cnB:age* 
mcnt,  H  will  turn  A  and  we  will  obtain  the  first  speed,  and 
so  on. 

The  speeds  arc  5,  9,  13  and  ai  miles  an  hour,  with  a  slow 
reverse  speed. 

The  shaft  A  terminates  in  the  pinion  C  of  the  differential 
D,  which  is  midway  of  the  countershaft  carrying  the  chain 
pinions  (Figs.  S  and  6).  Moreover,  P  1.^  an  arm,  with  lever 
operating  the  rod  O.  which  draws  the  shaft  N  away  from  the 
fly  wheel  and  thus  disconnects  the  motor.  P  is  operated  by 
the  pedal  and  brake  levers. 
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The  most  interesting  part  of  the  CancIIo-Durkopp  carriage  is 
the  steering  mechanism  (Fig.  8).  The  front  wheels  are  piv- 
oted, as  usual,  and  are  controlled  by  a  lever,  but  with  the 
interposition  of  a  screw  whose  object  is  to  relieve  the  rod  o£ 
the  shocks  caused  by  the  inequalities  of  the  road. 

The  rod  A,  with  its  handle  B.  commands  the  sector  F,  gear- 
ing with  the  pinion  E.  forming  part  of  the  screw  G. 
Along  G  rises  and  falls  the  nut  H  carrying  the  lever  K,  at- 
tached by  the  arm  M  to  the  steering  head  N,  commanding 
ihc  front  wheels.  The  joints  P  and  R,  at  the  extremities  o( 
the  arm  M,  are  flexible,  relieving  the  shocks  of  the  wheels 
If  one  of  the  wheels  encounters  an  obstacle,  the  screw  G  pre- 
vents the  lever  K  from  communicating  the  shock  10  the  steer- 
ing handle.  The  pinion  E  will  rise  and  fall  in  the  teeth  of  the 
sector  F.  hut  ni 1 1  not  unmcsh.  Fnr  llir  same  reason  the 
whccl.s  will  never  deviate  so  much  that  the  rod  will  not  dis- 
place the  sector  F.  The  steering  handle  can  therefore  be  re- 
leased from  the  hand  without  fear  of  accident  A  wheel  may 
be  substituted  for  the  lever  if  desired. 

The  two  most  original  and  valuable  features,  it  will  be  seen, 
arc  the  method  of  governing  the  motor  by  the  exhaust  valves 
and  the  steering  mechanism. 
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UNITED  STATES   PATENTS. 


Ko.  636,012— Oct.  31.  i89!>— Wheel  and  Axle— Geo.  S. 
Strong,  New  York,  N.  Y.,  assignor  to  John  P.  Murphy. 
Philadelphia. 

The  invcnior  designs  to  form  his  wheel  from  a  single  sheet 
of  steel  by  stamping  operations  in  dies,  first  forming  Ihe 
tread  by  flanging,  at  the  same  time  perforating  the  center, 
second  stamping  radial  corrugations  and  forcing  up  the  bub, 
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and  lastly  by  a  trimming  cutter  lightening  Ihe  weight  by  par- 
ing away  flat  portions.  The  axle  and  wheel  arc  clearly  sliown 
in  the  figure. 

,  A  indicates  the  supporting  bar  or  axle  proper  of  the  vehicle, 
which  at  each  end  is  forked  into  two  branches  A'  and  A',  one 
situated  above  tlie  other. 

B  B  are  journal  pins  extending  through  the  forks  A'  oppo- 
site to  each  other,  as  shown  in  Fig,  I. 

C*  is  a  cylindrical  box  formed  with  a  closed  end  C,  from 
the  center  of  winch  extends  a  stud  axle.  C,  the  box  forming 
an  annular  chamber  around  this  stud  axle  and  being  formed 
with  journals  C  C*  at  top  and  bottom,  adapted  to  receive  the 
journal  pins  B  B,  upon  which  the  box  is  pivoted. 

C*  indicates  a  cylindrical  projection  from  the  end  of  the 
stud  axle,  upon  which  is  secured  a  thrust  box  (indicated  at 
J),  held  in  place  by  means  of  nuts,  as  shown. 

C  indicates  an  internally  threaded  projection  at  the  end  of 
the  box  C. 

E  is  a  bearing  cylinder  fitted  on  the  stud  axle  C  and 
formed,  preferably,  of  hard  steel.  E'  is  a  similar  bearing  cyl- 
inder, and  D  D,  etc.,  indicate  rollers  situated  between  the 
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two  bearing  cylinders  and  forming  roller  bearings  between  the 
wheel  and  stud  axle.  The  bearing  cylinder  E'  is  fitted  within 
ihc  cylindrical  hub  section  F,  formed  with  an  outwardly  pro- 
jecting and  internally  curved  flange,  F'.  as  fthown  in  Fig.  t. 
This  hub  section,  continuing  beyond  the  flange,  forms  the 
internally  threaded  cylinder  P,  into  which  the  cap  plate  of  the 
huh  screws,  as  shown  in  Fig.  i.  G  is  a  second  cylindrical 
hub  section  adapted  to  fit  in  the  box  C  and  fitting  nicely  over 
the  cylindrical  part  of  the  hub  section  F.  The  outer  end  of 
the  bub  section  G,  however,  forms  an  outwardly  extending 
curved  flange  adapted  to  fit  against  the  huh  section  of  the 
wheel,  to  be  hereinafter  described,  and  to  clamp  it  against  the 
flange  F'  of  the  inner  hub  section,  bolts  G*  5er\-)ng  to  bind  the 
parts  together. 

II  is  a  packing  ring  placed  in  a  shouldered  portion  of  the 
outer  end  of  the  box  C  and  held  in  place  by  a  clamping  ring, 
H'.  screwing  into  the  threaded  portion  C  of  the  box. 

Two  of  the  more  comprehensive  claims  follow: 

A  wheel  having  an  inwardly  extending  hub  connected  with 
its  rim  by  outwardly  angling  spokes  in  combination  with  a 
box,  C  extending  over  the  hub  and  beneath  the  rim  of  the 
wheel,  said  box  having  means  for  pivotally  connecting  it  with 
a  \Thicle  frame  on  a  line  passing  through  the  rim  and  hub 
of  the  wheel,  and  a  stud  axle  having  its  inner  end  situated  in 
and  secured  to  the  box  C,  all  substantially  as  described  and 
so  that  the  slud  axle  and  whel  will  turn  on  a  line  passing 
through  the  tread  of  the  wheel. 

A  stud  axle,  C,  having  its  inner  end  secured  to  and  sur- 
rounded by  a  box,  C  said  box  havinf;  means  fnr  pivotally 
connecting  it  with  a  vehicle  frame  as  described  and  so  that 
the  stud  axle  will  turn  on  a  center  passing  through  its  jour* 
nal  portion  in  combination  with  a  hub,  F.  adapted  to  tie 
within  box  C  and  having  a  flange,  F',  and  an  integral  sheet 
metal  wheel  body  having  a  tread.  I',  a  downward  and  inwardly 
turned  fold,  I',  connected  with  a  hub  flange.  I',  by  IT-sbaped 
spokes  anglinjT  outwardly  to  said  hub  ft.inge.  and  means  for 
connecting  the  hub  flange  I'  %vith  the  flange  F*  of  the  hub  F. 

Six  claims.    Application  filed  Dec.  8.  1898. 

No.  635.816.  Oct.  .11.  1809— K.  A.  Spcrry.  Cleveland.  Ohio, 
assignor  to  the  Cleveland  Machine  Screw  Co.,  of  same  place. 
System  and  apparatus  for  controlling  vehicles. 

Fig.  I  Is  a  diagrammatic  view  of  one  of  the  portions  of  the 
control,  showing  nUn  diagram  of  circuits.  Fig.  2  is  a  diagram 
of  the  circuit  connections  of  the  electrical  brake,  showing 
certain  controller  contacts. 

Tn  directihle  road  veliTcles  there  is  one  handle.  lever  or 
the  equivalent  which  must  be  at  oil  times  under  the  direct 
control,  if  not  dirrctly  in  Ihe  grasp,  of  the  driver.  This  is  the 
'leering  handle,  and  it  is  desirable  that  this  one  handle 
should  do  a<  much  of  the  total  work  of  driving  the  vehicle  and 
perform  as  many  fimctions  in  \hh  connection  as  ponsible.  Tn 
former  application?  and  patents  I  have  shown  how  a  single 
cnntroller  handle  may  be  made  to  perform  a  number  of 
difTerent  functions  in  connection  with  operation  of  electrical 
car^  and  vehicles,  and  in  the  present  application  it  will  be 
noticed  that  the  xvork  required  of  the  controlling  handle  is 
reduced  to  a  minimum,  being  virtually  that  of  making  and 
breaking  the  electric  circuit  which  controls  the  flow  of 
encrg>'  to  the  motor,  thus  limiting  to  a  very  large  degree  its 
nrccsf!:tr>'  range  of  movement,  especially  when  compared  with 
olhrr  .Trr-inRementft  of  control,  where  T  h.ive  cau«ed  it  to 
ocrform  not  only  the  above  functions,  but  others  along  the 
line  of  speed  control.  This  latter  function,  in  the  present 
case,  T  prefer  to  perform  by  automatic  means— for  instance,  by 
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means  of  a  powrr  motor,  which  may  be  of  any  suitable  kind — 
for  instance,  a  spring— which  in  this  case  nxay  be  energized 
by  any  of  the  movements  of  the  manipulating  levers — for  in- 
stance, the  one  by  mcanit  of  which  the  curreni  i»  tnmcd  on 
and  off  after  the  automatic  manipulator  has  sei  the  device  for 
a  certain  predetermined  ipecd  or  combination  of  speeds. 

Any  source  of  electrical  supply  may  be  used — as,  for  in- 
stance, the  storage  batlerie^  S  and  S'.  in  which  case  it  is 
preferable  lo  have  a  plurality  of  separate  Bcncraiing-units. 
which  may  be  coupled  in  various  combinations  with  the  motor 
or  other  driving  clement,  or  the  speed  or  curreni  contrnlling 
devices  may  !>e  of  such  a  nature  as  to  require  the  batteries 
constantly  coupled  as  a  single  unit.  A  preferred  form,  how- 
ever, is  the  use  of  two  or  four  generators  or  groups,  which 
are  coupled  by  the  switch  in  multiptc,  series  multiple,  and  in 
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scries  for  effecting  the  various  speeds  of  the  motor.  The  ckr> 
cuits  from  the  generator  S  S'  will  be  »een  to  be  coimected 
to  the  current -graduating  switch  G,  which  will  be  seen  to  be  in 
aeries  circuit  relaiion  with  the  make- and -break  contacts  P 
and  F*,  which  in  this  case  both  contact  with  the  single  conduc- 
tor E,  whcfrupon  the  circuit  is  established  Ihrougli  any  trant- 
lating  device — for  instance,  the  motor  M.  The  current-gradu- 
ating devices,  tiring  automatically  acttiatcd.  as  dewribcd.  and 
the  make- and -break  swtich.  being  actuaicd  by  the  controller 
handle  A.  are  aI»o  fully  pointed  out.  It  will  now  be  seen  that 
when  all  the  resistance  K  is  eliminated  the  circuit  would  be 
from  the  poMtive  of  the  generator  or  generators,  wire  14.  con- 
tact E",  controller  contact  E,  bni*h  E".  wire  15.  urire  16. 
brake  magnets  TT,  wire  17  18,  contact  E",  contact  E',  wire 
19,  wire  JO  or  ai,  bock  to  the  generator  or  generators,  as  will 
be  seen.  Tlie  current  direction  through  the  brake  magnets  in 
lhi»  tn»tance  is  -hown  by  the  arrow  heads  in  full  line*.  Upon 
removal  of  ihc  brake  from  circuit,  however,  when  the  brushes 
F."  and  E'  reacli  ihc  muving  contact*  e**  and  e'  the  triciion  will 
cauK  ibcm  to  move  away  from  contacts  E  and  E*  aisd  be 


brought  into  contact  with  the  moving  brushes  t  and  e',  where- 
upon their  polarity  will  be  reversed,  sending  the  current 
through  the  brake  magnets  in  direction  of  the  dotted  arrows, 
which  causes  an  instantaneous  reversal  of  magnetism,  to* 
stantly  throwing  the  brake  shoes  away  from  the  mass,  which 
they  grasp  or  retard,  as  in  the  maner  well  understood.  It  will 
again  be  apparent  that  at  this  point  all  or  nearly  all  of  the 
resistance  R  has  been  reinserted  in  the  circuit  and  the  current 
thereby  reduced  to  a  predetermined  value,  The  current  be- 
tween the  generators  S  and  S'  and  the  current-graduating 
switch  G  passes  upon  the  wires  Zi  i3  24  and  to  the  make-and- 
break  switch  by  wire  25.  thence  to  the  motor  by  wire  36,  switch 
13  and  37,  returning  by  wire  3ft,  switch  12.  and  wire  30.  It 
will  thus  be  seen  that  duplicate  brakes  L  L  and  T  T  are 
furnished,  which  are  interlr»ckrd.  and  when  either  one  is  tn 
action  the  controller  cylinder  C  of  the  make-and-break  switch 
will  be  locked  out  of  action  for  power,  but  not  out  of  action 
for  the  application  of  the  brake,  so  that  either  or  both 
brakes  may  be  applied,  and  when  so  applied  the  motor  cannoj 
be  operated  for  pnwer. 

Fourteen  claims.     Application  filed  Sept  17,  1898. 

No.  635,815.  Oct.  3t,  1890— Elmer  A.  Sperry,  Oevetand, 
Ohio,  assignor  lo  Geveland  Machine  Screw  Co,,  of  same 
place.     System  and  apparatus  for  controlling  electric  vehicles. 

The  invention  has  for  iu  object  to  combine,  in  a  sincl« 
oprraling  system  for  vehiele*.  starting,  varying  the  speed,  and 
in^iantanc'iusly  iti-M'ptnfr  with  the  IrnV  possible  mconvenience 
to  the  operator  and  without  catling  forth  at  any  time  an  ex- 
cessive effort  on  tlie  part  of  the  operator  to  place  under  hi» 
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cimtrol  power  brakes  far  more  powcrfnl  than  mechanical 
brakes,  and  at  tlie  same  time  applying  the  brakes  lo  all  the 
vhheeU  of  the  vehicle  umuttaneously  instead  of  only  to  the 
driving  wheels,  as  bcTetof«jtr. 

The  mechanica]  structure  of  the  circuit -changing  apparatus, 
clo'ation  of  which  is  shown  in  Ftgs.  q  and  10.  will  readily  be 
nndcr»to«'»d  from  the  figures.  The  contacts,  numbered  5.1.  22, 
54  and  70,  arc  hUiiHirteO  so  as  to  move  with  the  shaft  d'  by 
inlrrnicdiate  non omducting  material,  shown  in  the  present 
drawings  as  Iwmg  in  form  nf  a  block  d".  Co-operating  with 
these  contacts  are  stationary  contaets  23  and  31,  these  two 
only  lieing  seen  m  the  elevation.  The  four  contacts  co- 
operating with  the  comlHned  charging  and  reversing  swhch 
G  are  secured  to  any  smtalilc  support— fur  instance,  that 
shown  at  G'. 

Turning  10  the  syytem  of  coolrol  or  arrangement  of  elec- 
rrical  circuit*  of  the  vehicle,  is  shown  In  diagram  in  Fig.  6.  it 
will  be  seen  that  the  electricity  is  generated  by  separate  uniia 
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NNNN,  each  of  which  may  represent  a  group  of  generators, 
tbc  positive  and  negative  terminals  of  which  are  coupled,  as 
shown,  to  the  various  circuit- manipulating  devices.  Their 
function  and  rclatntn  remain  now  lo  be  pointed  out  in  detail. 
To  the  right  is  observed  the  gear  or  segment  c'.  by  means 
of  which  the  controller  shaft  f  is  manipulated.  On  this 
shaft  is  mounted  the  rcvcrxing  switch  I  and  the  controller  H, 
the  controller  having  two  active  positions — one  either  side 
of  the  "ofT'  position  or  position  of  rest  (shown  in  Fig.  lo), 
the  latter  ha^nng  eleven  active  positions,  three  on  the  power 
side  (indicated  by  P'  P  P*>.  and  B'  to  B".  as  will  he  readily 
seen,  indicating  tlic  brake  positions.  The  brushes  co-operating 
with  these  various  contacts  arc  ilhistratcd  by  N"  to  N',  re- 
spectively, and  those  co-operating  with  the  contacts  B'  to  B* 
arc  represented  by  O  and  O'  O',  etc.  These  arc  suitably  con- 
nected to  the  resistance  R,  as  indicaied.  TTic  reversing  switch 
G  is  seen  mounted  upon  its  shaft  d'  and  operated  by  the  crank 
and  links  b  from  the  crank  pin  C  and  pointer  D.  On  the  two 
reversing  switches  I  and  G  these  contacts  are  shown  with 
their  elearical  connections.  Leading  from  the  reversing  switch 
G  and  also  tlic  controller  H  are  Uexibte  wires  (indicated  by 
the  waving  lines),  which  are  numbered  in  the  following  de- 
scription; When  the  controller  is  so  turned  that  the  brushes 
N'  engage  the  row  P  of  contacts,  it  will  be  seen  that  the  cur- 
rent flows  through  the  motor  in  direcbon  of  the  arrows  as 
follows;  coming  from  each  of  the  generators  N  it  reaches 
brush  N',  contact  14.  wire  15,  brash  N',  contact  16,  wire  15, 
bruih  N',  contact  17,  wire  15,  flexible  wire  t8,  and  from  the 
last  generator  by  wire  19  to  brush  20. 

Id  Fig.  7  the  auxihary  lield  FR  is  shown  in  detail  with  its 
connections  free  from  the  lines  of  Fig,  6  for  sake  oi  clearness. 
Connected  with  each  of  the  brushes  N'  to  N*  will  be  found  a 
pair  of  convex-concave  contacts  (indicated  in  Fig.  6  by  ra'). 
The  changeable,  preferably  non-re vcr si bic,  contact  n  may  be 
connected  with  any  pair  of  these  contacts  m  and  m',  repre- 
senting any  one  of  the  different  generators  N,  which,  as  will 
be  seen,  will  furnish  current  to  the  auxiliary  Held  FR  and  other 
translating  devices  when  the  controller  H  is  turned  in  the 
reverse  direction  or  in  any  one  of  the  brake  positions  from 
B'  to  B*.  ITiis  contact  in  its  engaged  position  is  not  shown  in 
Fig,  6,  for  the  sake  of  cleanicss  but  is  clearly  indicated  in 
Fig.  7,  together  with  the  field  connection.  Supposing  now 
that  the  conuoller  is  turned  in  tliis  direction  and  that  the 
brush  O  is  in  contact  with  the  traveling  segment  H',  and 
again  supposing  the  changeable  contact  11  Lo  be  in  connection 
with  the  crescent  seen  near  N\  the  current  will  then  6ow 
from  last  generator  N,  wire  tg,  wire  55,  contact  m.  co-operat- 
ing contact  n,  wire  56.  auxiliary  field  FR,  wire  57.  wire  34, 
wire  35,  brake  contact  H'.  brush  O,  wire  58.  removable  con- 
tact n,  crescent  m',  brush  N*.  back  to  negative  of  the  last 
generator,  as  will  be  readily  undcr.stood.  Another  purpose 
of  the  removable  conuct  is  that  of  changing  at  will  of  the 
operator  from  one  to  the  other  of  the  generators,  so  that  all 
may  be  exhausted  similarly,  and  its  further  use  may  be  indi- 
cated by  the  fact  that  through  the  wire  66.  which  will  be  seen 
as  being  derived  from  wire  19  above  traced,  will  be  furnished 
energy  on  this  derived  circuit  for  the  normal  magnetic  brake 
system,  principally  for  the  purpose  of  that  as  soon  as  retarda- 
tion of  motion  is  commenced,  the  mass,  the  center  of  gravity 
of  which  is  usually  high  above  the  ground,  pitches  forward, 
bringing  a  targe  mass  of  the  weight  over  and  upon  the  forward 
wheels,  removing  a  corresponding  amount  from  the  back 
wheels,  and  it  will  be  seen  thai,  during  the  time  of  braking, 
the  forward  wheels  bearing,  as  they  do,  a  materially  increased 


amount  of  the  load,  are  the  most  important  factors  in  stopping 
and  their  retardation  will  tend  to  bring  the  mass  to  rest 
(juickcr  than  an  equal  amount  of  retardation  brought  to  bear 
upon  the  rear  wheels. 

Suppose  now  the  generators  N  are  storage  batteries  which 
require  storing  at  intervals.  I  have  provided  a  special  means 
for  this  purpose,  which  will  be  foimd  to  eliminate  the  ^&- 
cullies  heretofore  experienced  where  the  controller  is  re- 
quired to  be  placed  in  the  series  position  prior  to  charging, 
which  is  almost  universally  the  case,  and  where  if  the  motor 
circuits  arc  not  opened  by  some  means  outside  of  the  ordinary 
controllers  the  carriage  tends  to  suddenly  start  or  run  away. 
This  trouble  I  overcome  by  providing  charging  terminals  S 
and  S',  the  former  being  connected  by  wire  68  to  a  special 
contact  70,  located  between  the  running  contacts  21  and  53  on 
the  reversing  switch  G.  (See  also  Fig.  g.)  The  direction  of 
ihe  current  with  the  controller  turned  in  position  P*  will  then 
be  as  follows:  The  current  entering  the  po.iitive  post  S 
proceeds  by  wire  68  lo  terminal  70,  brush  20,  wire  19,  to  the 
last  generator,  brush  N'.  terminal  50,  brush  N'.  to  third 
generator,  brush  M*,  contact  49,  brush  N*.  to  second  generator, 
brush  N',  contact  48,  brash  N',  to  first  generator,  wire  34,  wire 
71,  to  the  negative  charging  terminal  S',  it  being  understood 
that  a  reversing  switch  handle  D  is  previously  placed  in  (he 
upright  or  middle  position,  as  shown  in  Fig.  g,  whereby  tbc 
contact  70  and  brash  20  arc  brought  together.  When  in  this 
position,  it  will  readily  be  seen  from  this  view,  Fig.  3, 
that  all  of  the  other  brushes— viz.,  23,  31,  and  32— are  open- 
circuited,  and  in  this  way  the  motor  is  effectually  out  of  cir- 
cuit whenever  the  charging  operation  goes  forward,  and 
when  the  motor  is  in  circuit  the  positive  charging  binding  post 
S  is  necessarily  out  of  circuit. 

The  two  claims  attached  are  fairly  descriptive  of  the  sys- 
tem in  genera). 

In  an  electric  system,  a  dynamo  electric  machine  used  to 
generate  currents  periodically,  a  controller  for  the  circuits  of 
^uch  machine,  a  set  of  contacts  on  the  controller,  connected 
with  the  field  coil  of  the  machine,  and  an  electric  battery  also 
connected  to  such  last-named  set  for  fixing  the  residual  mag- 
netism of  the  field  of  the  machine,  before  starting  upon  the 
generating  periods. 

In  a  system  of  control  for  electric  vehicles,  a  controller  hav- 
ing two  operative  positions  separated  by  an  "off"  position,  a 
plurality  of  electric  generating  units,  an  electric  motor  upon 
tiie  vehicle,  connections  with  the  controller  for  coupling  the 
generators  in  multiple  and  in  series  to  the  said  motor  for 
var>'ing  the  power  when  at  one  side  of  said  "off*  position  and 
means  for  reversing  the  elements  of  the  motor  and  closing  the 
circuit  through  a  variable  resistance  and  electric  friction 
brake,  when  on  the  other  side. 

Forty-five  claims.     Application  filed  Sept  6,  189S. 

No.  636,948.  Oct.  3'.  1899— Ernst  H.  Korsmeyer,  Higgins- 
ville.  Mo.,  assignor  of  one-half  to  Fritz  Langkrahr,  of  same 
place.    Motor  vehicle. 

The  inventor  proposes  providing  an  effective  and  simple 
locomotive  propelled  by  an  explosive  engine  in  the  follow- 
ing manner.  Fig.  6  is  a  side  elevation,  parts  in  vertical 
section  and  engine  removed.  Fig.  7  is  a  detail  view  show- 
ing the  operating  lever,  and  means  for  locking,  and  part  of 
the  main  frame.  Fig.  8  is  a  detail  view  in  rear  elevation 
of  le\-er  mechanism  on  main  crank  shaft.  Fig.  9  is  a  plan  view 
showing  hand  starting  lever  and  the  grip  lever. 

From  the  con^ruction  of  parts  it  will  be  seen  that  when  the 
hand  lever  H'  is  in  position  shown  in  Fig.  6  of  the  drawings 


HORSELESS  AGE. 


V«L  1^  Ko.  T.  N«*.  H^  \ 


Upon  the  top  of  the  nuin  frame  A'  ii  moantMl  the  cyltnilcr 
P  of  a  gaM>luic  or  like  explukivt  engine.  The  front  ewl  oi 
the  cylinder  P  has  its  piston  connected  tu  a  cro&»  head  p.  fron 
the  cndi>  oi  wluch  luitl  (otl>  p'  to  the  jkortions  j'  of  the  crank 
ah^ft  J.  I'lic  pisioa  wiilini  the  rear  part  of  llic  cyhndcr  f 
will  be  cunncctcU  hy  a  piaton  rod  with  the  central  portiou  j' 
of  the  crank  shaft  The  cross  bead  p  at  ihc  front  of  the 
piston  will  be  supported  by  link»  p',  tliai  are  ptvoted  to  an 
extension  A*,  tiohrd  lo  the  front  of  the  main  frame.  'Ihc 
crank  shaft  J  i»  bboun  as  provided  with  a  fly  wheel  K  at  its 
right  band  end,  and  a  pinion  b,  mounted  on  the  crank  shaft, 
meshes  with  a  gear  wheel  »',  that  is  keyed  to  a  shaft  S, 
joiiraalcd  m  the  main  frame.  The  shaft  S  Krvc^  to  operate 
the  valve  mechanism  of  the  engine  and  as  well  alM>  to  operate 
ihc  igniter  mechamsiu. 

I^our  claims.    .\pplicaiioD  &lcd  Jan.  16,  iSg^ 


the  pinion  G  will  be  in  engagement  with  (he  gear  witecl  E* 
on  the  rear  axle,  and  this  will  be  the  position  of  the  pinion 
wlien  tiK  locomotive  i*  to  be  driven  in  backward  dirccuon. 
If  it  is  desired  to  reverse  the  direction  of  travel  of  the 
locomotive,  the  hand  lever  fl'  will  be  shifted  rearwardly  from 
the  pft-iition  shown  in  Fig.  6  until  the  pinion  G  engager  with 
the  gear  wheel  F,  and  the  hand  lever  H'  will  he  held  in  cither 
position  to  which  it  may  be  turned  by  means  of  the  grip  leveV 
U*.  Manifestly  when  the  hand  lever  H'  is  shifted  lo  the 
nnlral  position  (seen  in  Fig.  7)  the  pinion  G  will  be  dis- 
connected from  both  the  gear  whecU  F  and  E*.  and  will  there- 
fore not  permit  rotation  tu  the  driving  wheels  of  the  loco- 
motive. 

Between  the  hub  k  of  the  clutch  member  ur  wheel  K  and 
the  tUngc  j  o(  the  main  crank  shatt  J  are  placed  the  rings  M 
and  M'.  the  ahutiinu  face^  ol  tlicte  rings  or  collnts  being 
formed  with  inclined  surfaces  or  teeth  m,  ai  clearly  shown  m 
Fig.  8  of  tile  drawings.  Preferably  a  nng  N  will  be  inter- 
posed between  the  ring  M  and  the  hub  k.  and  a  similar  ring 
N'  will  be  interposed  between  the  flange  j  and  the  ring  M'. 
the  opposing  faces  of  the  rings  M  and  N  and  the  opposing 
(aces  of  the  rings  M'  and  N"  being  furnicd  with  grooves  to  re- 
ceive bearing  balls,  at.  shown  in  Fig.  3  oi  the  drawings.  The 
ring  M'  will  l>c  rigidly  coonccted,  at  by  an  ann  m',  to  the 
upright  pan  A'  of  the  main  frame  (sec  Fig.  6).  and  from  the 
nng  .M  witl  extend  a  hand  lever  NP,  whereby  the  nng  M  may 
be  turned.  The  hand  lever  M*  will  be  provided  with  a  grip 
lever  M*,  pivotally  coocected  thereto,  as  at  m'  (see  Fig.  9). 
the  inner  end  of  tliif  grip  lever  being  adapted  to  engage  a 
segmental  rack  plate  a*,  that  is  bolted  to  ttic  top  of  tlie  up- 
right p.-irt  A'  of  the  main  frame. 

From  the  foregoing  description  it  will  be  seen  that  when  it 
is  desired  to  atari  the  locomotive  (it  being  assumed  that 
rmolation  hai  brcn  inipartrd  to  the  crink  ihaft  J  from  the 
engine)  the  operator  will  turn  the  hand  lever  M*  iu  upward 
direction  (sec  Fig.  6),  thereby  causing  the  teeth  of  the  mov- 
able ring  M  to  ride  against  the  inclined  teeth  of  the  fixed 
ring  M'  and  force  the  friclicm  memlicr  or  wheel  K  outward 
until  its  cone  rim  bears  against  the  conical  (ace  of  the  ring  K' 
of  the  lly  wheel  K*.  Revolubon  will  then  be  tran»nuttrd  inmx 
the  riy  wheel  to  the  rlutch  member  K.  it«  pinion  k.  and  thence 
by  hand  lever  H'  and  pinion  G  to  the  train  nf  gear*  B*.  F.  and 
F-'  and  to  the  wheels  of  the  locomotive.  The  direction  ol  travel 
of  the  locomotive  will  t>e  determined  by  the  shiHing  uf  the 
pinion  G  by  means  o(  the  hand  lever  H'.  in  the  manner  berc- 
tabeforc  described. 


BRITISH  PATENTS. 


So.  12.S5J— Sept.  2i.  iSgp— Motor  Road  Vehicle.— John  H. 
Munson,  La  Porte  Ind..  U.  S.  A. 

The  inventor  states  that  his  invention  provides  a  motor  ve- 
hicle having  an  eguipment  of  minimum  weight,  and  the  oper- 
ating power  oi  which  will  always  be  in  exact  proponion  to  the 
load  to  be  moved  and  the  condition  of  the  road  to  be  tra- 
versed; a  bghtcr  and  clieaper  construction  as  well  as  durable 
and  easy  to  keep  in  working  order,  and  the  inventor  aims  10 
provide  a  motor  vehicle  which  may  be  operated  at  a  low  cost. 
etc. 

The  arrangement  includes  a  storage  battery,  an  electrk 
motor-dynamo,  four  Otio  cycle  cngtnes  and  speed-varying 
clutches.  The  engines  ore  provided  with  double  exhaust  t>orts 
and  cooled  with  water  in  the  usual  nunucr.  The  mufilcrs  and 
vaporizers   may  be  of  any  suitable  construction. 

Some  work  hat  been  done  yti  these  lines  by  other  invcntora 
and  from  a  purely  practical  point  of  view  the  vehicles  have 
proved  unwieldy  and  Complicated.  Tlic  patent  under  consid- 
eration is  ol  the  cottibination  type,  with  »cime  19  figures  and 
JJ  claims,  the  first  claim  reading  as  tollows: 

"A  motor  vehicle  propelled  by  means  of  an  explosion  en- 
ginc  carried  thereby,  said  engine  having  secured  on  its  crank 
shaft  the  armature  of  a  moior-dynamo  so  arranged  and  con- 
nected to  a  storage  battery  that  the  surplus  power  ol  the  engine 
when  running  light  may  be  aiiluced  10  charge  tlic  battery,  and 
when  the  full  power  of  the  e<]uipnieni  is  required  the  engine 
may  be  reiiilorccd  by  the  motor  dynamo  actuated  by  the  elec- 
tric energy  stored  in  the  bautcry."    Application  filed  June  16. 


LEONARD  HUNTRESS  DYER, 

Specialty:  Patents  and  Patent  Causes, 

908  C  Street,  N.  W. 

CaMaAMraM.  •  Dt«.mImI.  w.sais|ia..»        WASHINCTON. 

lUTOMOBIlE  GHiRGING  TNTeEPlIB  SUTION 

Wr  M*kr    lunu  MMhMf  — <  Hspalf 
■TOKAUK    IIATTKMIRII.. 

THE  STORIGE  BIITERY  SUPPLY  CO. 

Biial>JtalM.1   fvi  I.U|J...»,.    l.>^   M*<1W.|.   -xjunrr         i nr . ..^^..^m  |^ 

0mO€  AMD  WOBtS:    239  £att  97tk  it,  Ihm  r^H  Ci^. 


i^  No.  t  Mot.  15.  UM 


THE   HORSELESS  AGE. 
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SPEClAl^  NOTICES* 

*<»Ttlii»— to  ta*»rt»d  uader  tbi*  b«wlfar  at  S3.00  aa  lach  far  -irti 
UatM,  pa7BM«  la  •dvuic«. 


ArelYou  Interested  ia  the  AotoniobileTEnterprise  ?    I  have 

experience  and  anxious  to  engaRC  in  ihefbusiness.  but  haven't 
the  CApital.  Educated  and  refined  ;  references.  Please  write 
tne.    A.  L.  DYKE,  Electrical  EoKiaecr,  Hope,  Ark. 

SITUATION    WANTED. 

Mechanical  expert.  American,  age  30  ;  successful  niana{[er  in 
manufacturing  :  economical,  systematic,  has  equipped  several 
plants,  familiar  with  best  machinery  n(  to-day,  very  close  buyer, 
plenty  of  resources  in  originaiing  and  perfecting:  wide  experi- 
ence in  gasoline  engine  work ;  has  designed  two  gasoline 
autoraubilcs.  can  dcsif^n  a  new  one  for  you  ;  desires  permanent 
and  fciipoiisiblc  position,  where  good  work  will  be  appreciated. 
Numerous  references  as  to  character  and  ability.  Address, 
'■  EXPERT,"  care  Thb  Horsrlrss  A«k. 


Winton  motor  carriagfe  for  sale  cheap;  has  single  and  double 
scat,  single  seat  with  cover,  double  seat  back  to  back,  and  can 
be  changed  tu  oni*  or  the  other  in  lo  minutes.  Carrie.1  four 
people.  Can  be  seen  and  tried.  On  receipt  of  25  cents  will 
send  photo  of  double  seal,  Reason  for  selling,  am  havitig 
ipecial  Winton  built.  J.  Moodie,  Jr.,  care  Eaglu  Knitting  Co., 
Hamilton,  Canada. 


FOR   SALE. 

Model  I,  Stanley  Locomobile,  has  not  been  run  75 
miles.  Is  in  perfect  condition.  Immediate  delivery 
on  receipt  of  certified  check  for  $600.  ARTHUR  S. 
THOMSON.  66  Broadway,  New  York. 


FOR  SALE. 

Locomobile,  perfect  running  order.  Gong  and 
duplicate  chain  included.  $650.00,  cash  with  order. 
E.    U    STRONG,    112    Superior   Street,   Cleveland, 


WANTED. 

A  Stanley '•Locomobile,'*  2^-inch  tires  preferred. 
F.  R.  F.,  care  of  Horseless  Age. 


GftSOLINE  EHGINE  CASTINGS.  ^:^'^^ 

finished.  Soft,  clean  and  easily  worked.  i)4  h.  p., 
$25.00  ;  2|i  h.  p.,  $40.00  ;  4  h,  p.  $50.00.  Sec  our  Adv. 
in  Steam  Boiler  Number,  December  6.  MIANUS 
MOTOR  WORKS.  Mianus,  Conn. 


....CBiU!!;  m:m,  :mm:m  mi  nm,,., 

BEAR  WHEELS  EVERY  STYLE  OR  SIZE. 

'  flcml    Ut  Lfti.-il.>([  A, 

BOSTON    CEAR    WORKS,    Boston,   Mats, 


Volume  I,  No,  1, 

pARTlES  having  copies  of  the  November,  1895, 
*  number  of  TuB  Horseless  Agr,  which  they 
are  willing  to  sell  or  exchange  for  later  numbers,  are 
requested  to  communicate  with  the  publisher. 


Graphite  Lubricants, 

ALL  UNDS.  ACCORDINQ  TO  WANTS. 

Spadftt  pr«p*r»tloiii  for  Gsara  of  Elactrlc  Uotora  &nd  for  Cyllnd«ra  of 
Motor  EQKlneft.    Send  for  ClrcolAra  &a<l  Prices. 

Joseph  Dixon  Crucible  Co.,   -  Jersey  City,  N.  J. 

DRY    BATTERIES 

For  Sparking  Gas  and  Gasoline  Motors. 

LONQ  LIFE,  RCLIABILirY,  HIGH  VOLTAGL 


IK    SUOOBMrVL    USE    FOR    TBIS    PTTRPOSK. 

218  TRe»ONT  St., 
BOSTON,    MASS 


Dow  Portable  Electric  Issistant  Co., 

Seamless  Cold  Drawn  Steel  Tubing, 
Shells,  Cyllndm  and  Tanks, 


For  Air,  0»a,  Stowu.  Am- 
moDlA  or  flnlda  andn 
prewniro  and  osplosl  tm. 

^P~fliwuit«M  StMt  Ttrnl-  J 


ed    Tank*   of 
I)lninat«r)i. 

DROP  rOflOINQS  AMD  6TEIL  STAMPINGS. 


SandfT] 


mm.  STEIIMETZ  >  DO..  Dnul  Bolldiig.  Pliladilptli,  Pi. 

BUDWm  DEUGHIBLE 


CHAINS 


made   for    Aulomo. 

b)tr«,  in  siz(;*(  to  suit 
all  rcquircmenis.  Prompt  deliv- 
eries made.     Address: 

BALDWIN  CYCLE  CHAIN  CO., 

WOBCE8IER,  MASS.,  U.  S.A. 


FOR    SALE. 

At  a  low  price,  a  BoJlce  three  wheeler.  In  fine  con- 
dition. Fully  described  in  November,  '98,  Horseless 
AiiK.  ARTHUR  STAPLES,  55  Franklin  Street, 
Lowell,  Mass. 


WANTED.— Vo/.  /,  A'tf.  /,  Vol  2,  Nos.  5.  6,  7,  8, 
9,  ro,  and  Vol.  j.  No.  /.  A  new  number  of 
the  weekly  will  be  given  in  eichange  for  any  one  of 
these,  */  in  good  condition,  and  for  Vol.  I,  No.  1, 
four  numbers  will  be  given  if  in  good  condition. 
HORSELESS  AGE.  American  Tract  Society 
Building.  Nucau  and  Spruce  Streets*  New  York. 


WANTED. 

Special  contributors  to  The  Horseless  Age  on 
all  important  subjects  relatinjj  to  Motor  Vebicles. 
Fair  compensation.  Address  The  Horseless  Age, 
150  Nassau  Street,  New  York. 


npHE    construc- 
tion and  qual- 


MOTOR 
TIRES 

are  acknowledged 
che 

BEST. 


THE  GOODYEAR  TIRE  AND  RUBBER  CO.,  Akron.  Ohio. 


Duryea    Manufacturing    Company, 


THIS 

ADVERTISEMENT 

IS  HERE 

BECAUSE  WE 

HAVE 

GOODS  TO  SELL 


PEORIA,  ILL. 

Regular  vehicle  motors.  6  h.  p.,  $350. 
Vehicles,  4  styles,  at  $1,000  to  $1,500. 

Orders  being  filled  regularly.  Motors 
delivered  promptly.     Vehicles  in  60  days. 

Also  a  second-hand  rig  at  quick  sale  price. 

Catalog  free 


(April  stb  to  Beptcmbet 
xjXh,  1899,  iocJiuiT*.) 


E  FOUR  COMPLETE. 

To  New  Subscribers  for  Two  Years. 

We  wish  to  place  these  volumes  in  the  hands  of  persons 
permanently  interested  and  therefore  offer  them  only  to  those 
who  will  subscribe  for  two  years  from  April  5tb,  1899W    ::   ::    :: 

SEND  $4  AND  GET  THIS  VOLUME  BEFORE  IT  IS  EXHAUSTED. 


DIAMOND'S 
POSITION... 

On  Single-Tube  Pneuiatic  Bicjrcle,  Motor  anil  Carriage  Tires. 

desire  to  give  due  notice  to  the  public  and  trade, 
that  the  Diamond  Rubber  Co.  of  Akron,  Ohio, 
A.,  has  full  and  complete  defences  to  any  suit  that 
Y  be  brought  against  it  in  the  name  of  Theodore  A. 
ige,  or  any  other  party  professing  to  own  Tillinghast 
bit,  or  any  other  patent,  on  pneumatic  tires.  Our  en- 
fpneumatic  tii^e  manufacture  is  free  and  clear  of  the 
Unghast,  and  all  other  patents,  and  we  ^11  so  demon- 
e  if  sued.  We  invite  Mr.  Dodge,  or  any  other  person, 
e  us  on  this  patent,  at  any  time,  and  at  any  place, 
e  he  or  they  know  the  law  permits  us  to  be  sued. 
re  an  Ohio  corporation,  and  by  right  and  law  only 
Id  be  sued  in  Ohio,  but  ^^e  have  established  agencies 
e  cities  of  New  York  and  Chicago,  and  will  defend 
suit  brought  against  us  in  the  Federal  courts  at 
cities.  We  desire  publicly  to  give  notice  that  if 
such  petty  business  is  followed  by  the  owners  of  this 
iut  as  suing  the  individual  users  of  vehicles  equipped 
ii  our  tires,  or  small  dealers,  we  shall  retaliate  against 
se  parties  personally  and  will  prosecute  anyone 
^mpting  to  illegally  interfere  either  directly  or  in- 
ectly  with  the  manufacture,  sale  or  use  of  our  tires, 
s  give  this  notice  after  full  consultation,  and  with  the 
ce  of  our  patent  counsel,  Messrs.  Offield.  Towle  and 
hicum,  of  Chicago. 

THE  DIAMOND  RUBBER  CO.,  akron.  ohio. 


CHAS.  W.  FOSTER, 


Inventor  and  Builder, 

NEW  HAVEN,  -  .  .  - 


CONN. 


Sensitive  Bench  Drills. 


METAL  WORKING  MACHINES, 


THE   GARYiN    MACHINE   CO., 

Spring  aad  Varioh  &t».,  Nnr  York. 

■CRLIN. 
[Muiwiwtlanlo-lliM'Mii^ii  rutrtt  ^ 

IT  B«r|  StTMM,  IkTlln  C.  Gtrawnjr. 


STEAM 

BOILER 

NUMBER 


DECEMBER 


TEN  SPECIAL  ARTICLES 


Leadlni;  Enipncvre  and  Invcntorn  on  the  SteAm  Boiler 
as  related  to  Vehicle*,  trealinc  the  »ubjcct  IhuruuKhlyJ 
snd    showing    how   steam    CAn    be   Tno«t   suc<eMfull| 
appUed. 

10  CENTS,  STAMPS  OR  COIR. 

Additional  Pages, 

Increased  Circulation, 

Advertising  Rates  as  UsuaC 

Take  Space  with  tfs.' 

THE   HORSELESS  ACE, 

150  NASSAU  STREET, 

"^wNEW  YORK. 


Facts  About  Storage  Batteries. 


By  Isaiah  L.  Roberts, 
other  information  on  this  subject  by 

WELL-KNOWN  EXPERTS  CONTAINED  IN  OUR 


STORAGE     BATIERY     NUMBER.       issue    of   September   27th, 


PRICE,   10  CENTS.  STAMPS  OR    COIN. 


rN0V.SS.UM. 


THE   HORSELESS   AGE. 


THE  JUMP  SPARK  LEADS. 


V 


FATtMT    *FPLI10    roB 


C.  F.  SPUTDORF,  Electrical  Specialties, 


GIVES 

TUICK 

llncb 
Jump 
Spark. 

Welch  t, 
Dtmeiuilnufl 

liX'IX'l  til*. 


21  Vandtwator  Strait. 
NEW  YORK. 


Ho  2  H.  P.  Gasoline  Motors 

(WITH  OR  WITKOUr  WATER  JACKET) 
run 

mmim  m  mm. 

VERTICAL  OR  NORIZONTAl. 
CLECTRIC  16NI1I0N.     ::    :: 

t^T'Larf^  fuatory  tulULIe  for  experlmcDtal 
work.  Anrstyioof  •nrrlnitobiilUlfiordeT 
from  uurner's  ilrawliiitx-  I-iurci  sizes  tor 
heaTT  vohlolw  lu  oourwi  of  Gr)niiti-ui:lloa. 

MILTBY  AUTOMOBILE  CO., 

10-12  ClinUii  Street,  Brookly*.  N.  Y. 


x^- 


HAND  AND  POWER  PUMPS  ^'^iiV" 

and  Makers 
of  Atiiotnobilps  and  I'ncumaiic  Tired  Wagons 

GLEASON-PETERS  AIR  PUMP  CO., 

MANUFACTURERS, 

20  WEST  HOUSTON  STREET,         NEW  YORK,  U.  S.  A. 


FOR  AUTOMOBILES 

ANQ  CASOUht  LAUNCtiCfc 

use  THE  CDISON  LALANOC  BATTCRICS. 


entwrurr 

■rtMIM                                  ^^K<ft 1  it    /l 

CIMMm 

'■B                     ^^■T^rtJMl 

'■« 

UAva                    ^HnVlUM 

*"■*             ^V'    fHI 

■  ■u  wil. 

(^iiL, 

^ 

nML  MSIO    ' 

1*  He  k 

eOlSON  WANUffiQEUHmG  COMPAhV. 

•     H-fcOti.    H«1»»'1'6*, 

M  fm*  titivt.  Ncw  TOOK 

,^    The  Woodruff  Patent  System  of  Keying 

]  Ib  uned  by  The  Liirgest  Automobile  Works  in  tliis  Couutry 

For  Keying  Gears,  Sprockets,  Cranks,  etc.,  tu  Shaits. 


WE  GARRY  41  SIZES  OF  KEYS  AND  CUTTERS  IN  STOCK  AND  MAKE  SPECIAL  SIZES  TO  ORDER 

""  "  "^  SEKD  FOR  CtRCULAR. 

THE 

WHITNEY  MFG.  CO. 

HARTFORD  CONN,,  U.S.A. 


-  ivcio  Hnv  vwi  iKno  in  oi 


f«r  StilIoMry  EhkImc 
4  for  AirioMMw. 


0  K  DRY  BATTERY. 

NEW  GAS  ENGINE  TYPE. 

THE    PROBLEM    SOLVED. 

Mo  solution  to  slop  over.  No 
tnissing  of  sparks.  Highest 
voltage.  Quickest  recupera- 
tion. Lon^  life.  Unaffecicd 
by  hvalor  cold.    Compaccticss. 

Non-Polarizing  Dry  Battery  Co., 

625  Broadway,  New  York. 


POtMTS  !»  ORDERI/IG. 


Name  of  engine- 
Number  of   rcTOltitloos  per 
minute. 

Number  of  sparkt  per  min- 
ute. 

Mode  of  ignition,  whether 
by  spark  coil  or  induction 
coil. 

If  spark  coll,  whether  butting 

or  wiping  spark. 
Kind  of  spark  contact  points, 

wheihcr  platinum,  steel  or 

other  material. 
Average    number    of    boors 

per  day  engine  is  mo. 


THE   HORSELESS  AGE. 


Vol.  i^ 


T^HE  best  and 
most  modern 
equipped  Tire 
Factory,  and  the 
most  experienced 
mechanics  in  Tire 
line,  enable  us 
to  produce  the 
best  Motor  Vehi- 
cle Tires. 


THE  BE5T  ALL  ROLL 


>^RCb 


TTHE   constroe 
tion  and  qual- 
ity of  our 

MOTOR'' 
TIRES  -^ 

arc  acknowledged 
the 

BEST. 


THE  GOODYEAR  TIRE  AND  RUBBER  CO..  Akron.  Ohio. 

FIFTH  NATIONAL  EXHIBITION 

OF  CYCLES,  AUTOMOBILES  AND  ACCESSORIES, 

Madison  Square  Garden,  New  York  City, 

,  JANUARY  20th  to  27th.  1900. 

EXHIBITORS  TO   DATE. 


BICYCLES 


R.  H.  w*irr  *  c*.,  i.*t*4. 

niftck  MMnmrmctmrlmg  Oi., 

BnAalo  Tyrla  To., 

At  VMkihomaN*  4c  Cont^mmf, 

•••rllMK  rrrlr  Works, 

Wfl«lerii  Whrvl   Works, 

Crmwrord  nanarxiurlai  CuiBpaiij^ 

Am««  &  tTroml  ('attipony, 

|ir««««ll  nsnuroetiirluK  To., 

LaiBb  nttMvI'MCtiirloK  C«>M|iaa]r, 

VIklac  naanforltirliic  CoHipaHf, 

H.  A.  LoBirr  A  Company, 

K.  ('.  M«Arn«  A  ('OHtp«Bf, 

Ar^^  nanorartarlfiK  roaipaay, 
Tmp»  aABursflarlnii  roHip«uiy, 
■onarcli  Vjtln  4'oMpaar, 


Ma««r  JVanaravtariNK  CoBi|MiM7. 
GoriHallr  A  J*a«rr, 

Cirand  Kaplda  <  ycl»  rumpanft 
Far  nanarariarlni  Cotnpmajt 
raanlnjr  t'jcio  t'o^pany, 
Uftnrva.CycIv  (  oMipaaj, 
A.  D.  *lcl*«lbarli  I  oiupanff 

Col  UU*  bus   Hit  >rlr  l'«ln|>BMJa 

North  HnBaUt  Wbrrl  r<>fn|way, 
nUwaake*  naaurariurinc  <~^oB|»anr, 
■Uvraalire  Kikclu«-*rlus  <  w^paBy. 


AUTOMOBILES 

rsllrd  filalM  notor  VrhlcloCo,! 
Isdiana  BIcTctr  ConiMinf . 
InloraaUunal   AaiunrtMblla  A    Tebl<'l» 
TIrv  CoHpany. 


accessories 

Ktuplrr.Kotibrr  Mts.  <'<»., 
Amerl«-an'>Pualup  Tlr«-  <'«,, 
M.  V.  Uuodrlcli  f'ompaay, 
MrattaTlrv  ('ompany, 
Kallonal  Indta  Hnbb«rr  i'oflnpMirt 
JOBCpk  nixon  i'mrlblr  Co., 
n«>iltalUin  MlursK*  i  unxprntty, 
Vr«>drr  n«iiurar|iirlHC  <  uMtpasyi 
M.  \.  KporitHi  (aowd*  «  oMipa«y, 
*i.  W.  <  i>l«>  A   ('»MpNn7. 
•;|iiaB«ifP«<rr*  Atr  Paa^p  r*  % 
naabaiian  Mra*s  <'o«ipaaf, 
■U  A.  Hrarbor  A  CniniKaar* 
Ifta4x^''  Ura**  jniz-  ('oaspaay. 
A«i»rlraii  Naddir  4  oasp«M|, 
4'.  J.  kntlilt  «•■■  A  rompoay, 
***orK>  t..  Thoaip*4>n  i  ompaMy* 
rirvrland  Ball  A  l*ad«l  I  f»n«paay, 
ladlanat"'l>*  «'l)aln  A   Ktamplaic  <^*— 
splnrollrr  f  ompany.  ,^^ 


APPLICATIONS  FOR  SPACE  CAN  BE  HADE  TO 

FRANK  W.  SANGER,  pres'T,  national  cycle  exhibition  company,] 

MADISON  SQUARE  GARDEN,  NEW  YORK  CITY,  N.  Y. 


s.Ko*.l^: 
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MOTOR   WHEELS. 


STEERING 
DEVICE 


WITH 


BALL 
BEARINGS. 


Ki 


R  I  IVI S     Cbescent  Shape  and  Flat  Base 


FLARING    EDGES   IF    DESIRED. 


WESTON-MOTT   CO.,    Utica,  N.  Y. 


THERE  IS  REASON  IN  ALL  THINGS. 

One  ft  the  best  reasons  why  the  Winton  Motor  Carriai^e  is  adapted  to  your  wanl^  is  on  account  of  iu  iirartiL-aliilily,  which 
in^urcft  aiiccessful  carriage  over  all  roads,  throughout  all  seasons.  Cold  iveather  dors  not  nfTcct  the  operation.  It  works  evenly 
and  reguUrly  when  mercury  is  below  the  cipher. 

With  a  seven  horse  power  at  command  there  need  be  no  doubt  as  to  whether  or  not  your  objective  point  wiH  be  reached.  Just 
pull  the  lever,  select  your  course,  atid  dci»cnd  upon  the  Wtnton  Hydro-Carbon  System  Motor. 

One  <>1  our  standard  phaetons  (during  the  month  of  May  Ia<il)  went  from  Clcvclmid,  Ohio,  lo  New  York  City,  covering  707.4 
miles  in  47  hours  and  34  minutes.  If  you  want  more  .ir|;:ument— we  do  not  mean  fancy  tallc,  but  common  ^sensc,  logical  and  argu- 
menLative  (acts — we  solicit  your  correspondence. 


Your  Carriage  Should 
Combine  Strengtli, 
Curability.  Speed 
and  Beauty. 


THE  WINTOtt  CAN  8E 
RCLIED  UPON  FOI  ALL 
OCCAStONS. 


To  ride  la  oac  of  our  standard  phaetons  is  a  ocw  and  deliKhtful  experience.     It  is  exhilarating  and  healthful. 
Yon  win  incur  a  delay  iti  securing  delivery  if  your  onicr  is  delayed  until  Kpriag.     Gel  ia  the  front  rank.     I'lacc 


With  the  Winton 
there  is  PIISITIVELI 
No  Danger  from  Fire 
or  Explosion. 


IT    IS    ABSOLUTELY 
SAFE.     SWIFT     AND 

SURE. 


PRICE, :$i, 000. 


NO  AGENTS. 


your  order  now. 


WHITE   FOR  CATALOG. 


THE  WINTON  MOTOR  CARRIAGE  CO.  Cleveland.  Ohio.  U.  S.  A. 


PUBUC  UBRAKV 
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THE    HORSELESS    AGE. 

EL  F.  IHGDESOLL,  Editor  aad  Propri«tot; 

Pubi.ii:ation  Office  : 

AnzKiCAtt  Tract  Scxiiety  Uuildimg.  :so  Nassau  Strf-et. 

NEW    YORK. 

H  I.  ClECe,  M*d«nlcil  UHor, 

SUBSCRIPTION,  roa  the  United  States  ahp  Canada, 
$3.00  a  year,  in  advance.  For  all  foreign  countries 
included  in  the  Postal  Union.  83.00. 

COMMUNICATIONS.— The  Editor  will  be  pleased  to  receive 
communications  on  trade  topics  from  anjr  anlbcntic 
source  The  correspondcm's  name  should  in  all  cases 
be  given  as  an  evidence  of  Kood  faitb.  but  will  nut  be 
published  if  specially  requested. 

HP  One  week's  notice  required  (or  discontinuance  or  change 
of  adperitsemcnts. 


The  Horseless  Agk,  150  Nassau  Street.  New  York. 
Boteted  at  the  New  York  post-office  as  second  class  matter. 


On  acconot  of  flitt  exccaslve  dlaconnla  eliArKcd 
tnr  M«^v  Tork  bank*  on  axnall  cUeckn  ancier  lEiclr 
■tew  rule,  autMcritters  are  requcaled  to  remit  ■>j' 
Poat  Office  or  Exprcas  money  order  or  tt.  T.  draft. 


Park  Rules  Relaxed. 


President  Oausen.  o(  the  New  York  Park  Board,  has  be- 
come a  convert  to  the  automobile  and  given  his  consent  to 
the  admission  of  motor  carriages  to  Central  Park.  His  two 
associates  on  the  Board  had  all  along  been  in  tnvor  of  admit- 
ting them. 

The  explanation  given  for  the  President's  conversion  to  the 
new  locomotion  is  that  he  conquered  his  prejudices  enough  to 
tempt  fate  in  an  automobile  which  was  placed  at  his  disposal 
by  friendfl  ol  the  cause  and  was  soon  brought  under  the  spctl 
of  the  machine.  The  wholesale  runaways  he  had  pictured  in 
his  imagination  did  not  occur.  The  manipulation  of  the  ma- 
chine, which  he  had  regarded  as  possible  only  to  trained  me- 
ehviics,  he   found   from   personal   experience  to  be  only  a 


matter  o(  ordinary  intelligence  and  sufficient  practice.  Mis  ob- 
jections having  been  proved  unfounded,  he  announces  that  a 
new  rule  will  be  adopted,  granting  the  privilege  of  the  Park 
to  a  limited  number  of  automobilists  until  the  horses  are  ac- 
customed to  them  and  the  Board  considers  it  safe  to  remove 
all  disability  from  the  motor  carriage.  The  permits  will  be 
restricted  to  those  who,  in  the  judgment  of  the  Board,  are 
cautious  and  cuntpeicnt  drivers  of  motor  machines. 

This  concession  of  the  New  York  Park  Board  and  the  re; 
ported  breach  of  the  Fairtnount  Park  rules  and  subsequent 
fming  of  the  delinquent  bring  up  the  whole  question  of  the 
extent  of  (he  jurisdiction  of  public  park  authorities  and  the 
intent  of  the  word  public  as  applied  to  highway,  boulevard  or 
driving  park.  The  question  is  not  new.  and  the  legal  principles 
underlying  it  are  well  established.  According  to  these  princi- 
ples, strictly  interpreted,  the  Philadelphia  authorities  have  no 
right  to  exclude  motor  carriages  from  any  of  the  drives  in 
Fairmount  Park,  nor  have  the  New  York  anthonties  any  rigbt 
til  issue  permits  to  automobilists  to  enter  Central  Park.  Such 
permits  are  unnecessary.  Any  automobllist  conducting  him- 
self with  ordinary  decorum  and  observing  the  common  laws 
of  the  road  is  entitled  to  admission  on  the  same  terms  as  the 
driver  of  a  horse,  and  lawa  regarding  the  competence  of 
drivers  of  automobiles  arc  not  to  be  thought  of  unless  a  like 
surveillance  is  to  be  kept  over  drivers  of  horses,  which  are  the 
more  dangerous  of  the  two. 

But  notwithstanding  that  the  broad  principles  of  the  law 
arc  on  the  side  of  the  automobilists.  it  is  doubtful  whether  it 
would  be  wise  to  press  the  issue  at  this  time.  Tlie  park  au- 
thorities have  made  important  concessions,  showing  that  they 
are  becoming  reconciled  to  the  automobile.  Their  complete 
conversion  is  only  a  matter  of  a  little  time,  and  their  present 
attitude  of  conservatism  is  dictated  by  a  sense  of  duty  to  the 
public,  and  is  not  altogether  indefensible.  Under  these  cir- 
cumstances, therefore,  patience  on  the  part  of  the  automobil- 
ists and  further  personal  experience  on  the  part  of  the  park 
authorities  will  soon  accomplish  all  that  is  desired 
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Public  Motor  Services. 


Onr  EftgHsh  correspondent  furnishrs  man  cncouraginK 
evidence  of  the  ^owth  of  public  motor  fcrvicct  in  England 
The  demand  for  such  vehicle*  is  jusi  as  (jreat  here  as  in  En«- 
land.  birt  the  T.ead  Cab  promoters  have  led  us  astray  and  di- 
verted attention  from  prnduclivc  lines  of  development,  and  we 
have  consequently  lost  rnluablc  time  in  this  ninre  important 
branch  of  the  industry.  With  renewed  altcniion  beinK  j[ivcn 
to  uteam,  Rasoltnc  and  kerosene  motors  in  the  United  Slatr? 
BTcatcr  activity  may  be  looked  for.  however,  in  the  line  <>f 
public  motor  vehicles.  The  commercial  end  of  the  business  is 
tlie  most  permanent  and  the  most  profitable.  Our  pleasure?. 
chanKC,  but  commerce  always  and  cverrwhcrc  is  in  search  (■( 

economy. 

♦  -  I— 

Anglo-American  Angling. 


The  rtdicolous  Anglo-American  promotion  scheme  men- 
tioned in  onr  last  issue  fell  with  a  thud.  It  was  so  absurd  and 
inopportune  that  nobody  look  it  seriously,  comnientinK  rather 
on  the  reckless  extravsKancc  which  prompted  these  old  cam- 
paigners to  pat  up  so  large  an  incorporation  fee  in  the  pres- 
ent state  of  motor  stock-jobbing  in  America,  which  between 
wind  and  water  is  completely  becalmed. 

U  Ihcy  should  remove  three  ciphers  from  their  capital  stuck 
they  would  be  approaching  a  business  basts. 


The  President  Is  Initiated. 


Presidenl  McKinley  has  lasted  the  joys  of  a  ride  in  an  awlo- 
mobilr.  Hr  was  seen  early  this  week  in  the  steam  carriage 
of  F.  O.  Sunley,  the  inventor  of  the  Locumobilc.  Kow  that 
the  horsctess  carriatce  has  won  the  approval  oF  the  Chief  MnK- 
istrate.  its  popularity  will  gain  a  decided  impetus. 

The  l-ocomobile  Co.  seem  to  be  the  only  ones  who  appre- 
cijle  what  a  splendid  market  Washhiifton  in  lor  mninr  vehi- 
clc»,  Washington  teems  with  wcahliy  [wople  who  are  seek- 
ing some  hralthfril  divrrsirm  or  anui>cnient.  and  who  would 
willinffly  invest  in  automobiles  if  they  could  see  them;  but 
the  idea  of  ordering  machines  by  mail  without  being  able  to 
tee  for  themselves  what  Ihey  will  do  and  what  they  look  like 
does  not  appeal  to  them.  The  I^octmiobile  Co.  it  reaping  the 
reward  of  Its  enterprise. 


Fairmount  Park  Rule  Contested. 


Mrs.  Julf*  Jiirtkcr.  wife  of  a  wealthy  PhiUdrlphra  antttmfi- 
bilist.  was  6ned  $%  thr  other  day  for  driving  an  antomobilc 
on  lorbidilrn  boulevnnli  in  Katrmnunt  Park 

The  attorney  for  the  defense  argued  that  the  Park  Board 
had  passed  a  rale  pemittting  the  use  of  certain  drifes  hy  anto- 
mobiles,  but  had  passed  no  nile  prohibiting  ihrir  use  on  the 
other  drives.  T!ie  m.igtstrale,  however,  decided  that  a  park 
nile  had  been  violated  and  imposed  the  fine. 

Mrs.  Junker  intcmls  to  appral  the  case. 


Single  Tube  Tire  Co. 

Last  Saturday  the  Single  Tube  Automobile  &  Bicycle  Tire 
Co.  was  incorporated  at  Trenton.  N.  J  .  with  a  capital  of 
$f.oco.ooo  to  acquire  the  Tillinghast  patent  from  the  Tilling- 
hast  Tire  Association.  The  incorporators  are  Col.  Theodore 
A.  Dodge,  Herbert  L.  Griggs.  E.  Mora  Davison,  Geo.  W, 
Young.  Camillus  G.  Kidder,  George  Pope,  Charles  Smithers. 
!_  K-  McOymonds  and  William  A.  Towner. 

The  meaning  of  this  incorporation  is  that  the  Rubber 
Goods  Co.,  headed  by  Chas.  R.  Flint,  hu  obtained  coutrol  of 
ilu-  Tillin(ihs«[  patent. 

•- 

An  Austrian  Electric  Coupe. 

Horseless  vehicles  are  beginning  to  become  more  promi- 
nent in  Austria,  although  few  firms  in  that  country  have  so 
far  entered  into  the  new  industry.  One  firm,  however,  which 
has  l>een  devoting  itself  to  the  cnnsiniction  of  motor  vehicles 
for  some  time  past  is  Jacob  Lohner  St.  Co..  of  Porrellangasse  2, 
Vi^fnna  IX.,  both  electrical  and  petroleum  motor  vehicles  being 
now  turned  out  by  this  concern.  The  accompanying  illas- 
tmtion  shows  the  Lohner  two-seatrd  electric  eoup^,  pro- 
pelled by  0  5  li.p,  electro- motor,  geared  by  spur  wheels  to  the 
front  axle.    A  noticeable  feature  about  the  vehicle  is  that  the 


KutcTiuc  cotint  or  jacoi  lohku  a  co.,  vibuka. 

front  wheels,  which  act  both  ai  drivers  and  stecrcrs,  are  of 
a  larKcr  diameter  than  the  rear  wheels.  The  battery,  which 
IS  litcatrd  under  the  driver's  seal,  comprises  42  cells  of  a  ca- 
l>Acity  of  100  ampere  hours,  tlic  weight  being  given  as  AjB 
lbs.  The  controller  is  arranged  to  give  four  forward  speeds 
and  a  reverse  motion,  ivhilc  in  one  position  the  motor  is 
niudc  to  act  as  a  bmke.  In  addition  to  the  cledric  bnket. 
lire  brakes,  operated  b>  a  foot  pedal,  are  provided.  Steering 
is  effected  by  a  bar.  while  ibe  wheels  arc  of  wood  fined  with 
solid  rubber  or  pneumatic  tires,  as  desired.  The  makers 
stale  that  a  distance  of  from  25  to  so  miles  can  be  covered  on 
one  charge  of  the  battery,  according  to  the  condition  and 
gradients  of  the  roads  traversed.  The  Lohner  Co.  are  also 
making  a  three-seated  coupe  on  similar  lines. 

A  company  has  just  been  formed  in  Rome.  Italy,  with  a 
ciptial  v(  $1,000,000.  to  be  known  as  I.a  Societi  Kumcna  per 
L'Eserciiio  e  le  Costniiione  di  Automibil  e  Affini.  The  new 
ciiniiany  intends  not  only  to  inaugurate  public  motor  services. 
but  also  to  manufacture  and  sell  verious  types  of  vehicles,  and 
will  establish  a  number  of  mcCor  vehicle  store  rooms  and 
recharging  stations. 


,  ^  No.  S.  Nov.  a.  IS*. 
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Tillinghast  Single  Tube  Tire  Upheld. 

A  very  important  decision  affccttnE  the  manulacture  and 
ule  of  motor  vehicle  tires  was  rixcntly  liaiided  down  by  ihc 
United  States  Circuit  Cuun  of  Massachusetts  in  the  case 
of  Theodore  A.  Dodge,  trustee  uf  the  Tillinghasi  Tire  .\s&o- 
ciation.  vs.  the  Reading  Rubber  Tire  Co.,  which  had  been 
in  litigation  about  four  years. 

TKXT  OP  TUB   DKCISION. 

This  suit  relates  to  patent  No.  497.y7i.  granted  May  23. 
1S93,  to  Pardon  VV.  Tillinghast,  for  a  pntumatic  tire. 

The  patent  describes  a  single  tube  pneumatic  tire  composed 
of  two  annular  rubber  tubes  with  intervening  fabric  all  vul- 
canized together  and  forming  a  complete  integral  tire  having 
all  of  its  component  parts  securely  united- 
Previous  to  the  Tillinghast  tire  the  double  tube  pneumatic 
tire  was  in  common  use.  It  was  to  overcome  what  the  pal- 
cntee  regarded  as  defects  in  ihe  double  tube  structure  that  he 
invented  his  single  tube  tire. 

In  defining  the  invention  Tillinghast  says  in  his  patent: 
Heretofore  pneumatic  tires  have  been  constructed  with  an 
interior  air  tube  of  vulcanised  rubber,  provided  with  a  cover- 
ing of  canvas,  and  a  separately  vulcanized  outer  rubber  cov- 
ering having  all  its  joints  and  parts  cemented  together  alter 
vulcanization.  Tires  so  constructed,  however,  arc  liable  to 
be  rendered  useless,  owing  to  the  chafing  and  wear  of  the 

fiaris  in  contact  with  each  other,  and  the  cemented  joints  are 
iable  to  separation  und^r  ihi:  strain  caused  by  the  constant 
flexing  of  the  tire  at  the  tread. 

It  is  the  object  of  my  invention  to  provide  a  tire  which  will 
be  free  from  internal  chafing,  and  that  will  have  no  joints  or 
parts  cemented  or  otherwise  connected  after  vulcanization,  to 
become  separated  by  U.SL-,  and  that  can  also  be  more  readily 
attached  to  the  ritn  of  the  wheel,  and  be  easily  repaired. 

My  invention  consists  in  the  combination  of  an  annular  in> 
ner  rubber  air  tube,  an  ouiir  rubber  covering,  and  an  inter- 
vening layer  of  braided  or  woven  fabric,  the  several  parts 
being  joined  to  form  a  conipktc  annular  tire,  while  the  rub- 
ber is  in  an  unvtilcanizcd  cnntlition,  and  then  all  vulcanized 
together,  so  that  tht-  textile  layer  will  become  attached  by 
the  process  of  vulcanization  to  both  the  inner  rubber  tube 
and  the  outer  rubber  covering,  and  when  a  loosely  woven  or 
braided  fabric  is  employed  the  air  tube  and  the  outer  rubber 
covering  will  also  hv  united  to  each  other  Uirough  the  inter- 
stices of  the  fabric,  the  textile  covering  of  the  air  tube  serv- 
ing to  prevent  the  bursting  of  the  said  tube  when  subjected 
to  pressure,  and  at  the  &ame  time  allowing  the  side  walls  of 
the  tire  to  yield  freely  when  passing  over  an  uneven  surface. 

The  claims  in  controversy  arc  as  follows: 

I.  A  pneumatic  tire,  consisting  of  a  rubber  air  tube,  and 
outer  covering,  substantially  as  specified,  with  the  ends  of 
ibe  air  tube  and  other  component  parts  securely  united  by 
vulcanization,  substantially  as  described,  thereby  constituting 
an  integral  complete  tire. 

3.  A  pneumatic  tire,  compo^icd  of  a  rubber  tube,  an  inter- 
mediate layer  of  fabric,  and  an  outer  covering  of  rubber,  sub- 
stantially as  described,  having  all  its  rubber  joints  and  com- 
ponent parts  siinultanernisly  vulcanized  together,  fortning  an 
integral  annular  tire. 

The  evidence  sho«s  that  Tillinghast  invented  his  single 
tube  pneumatic  tire  and  disclosed  it  to  others,  as  early  as  the 
summer  of  tS^o,  and  that,  consequently,  his  invention  ante- 
dates the  Boothroyd  article  in  the  Cyclist,  describing  a 
single  tube  pneumatic  tire,  which  vras  published  in  England 
in  December,  1890. 

In  the  summer  of  1800  Tillinghast  was  engaged  in  perfect- 
ing several  other  improvements  in  bicycle  tires  which  he 
thought  at  Ihe  time  would  yield  htm  a  more  immediate  pe- 
cuniar)- return  than  his  single  tube  pneumatic  tire.  These 
improvements  related  to  a  punrtu re-proof  tread  and  an  auto- 
matic pump;  and  between  April,  ifipi,  and  July,  1892,  he  was 
granted  five  patents  covering  thise  inventions. 

He  first  applied  for  a  patent  for  his  single  tube  pneumatic 
tire  Nov.  20,  1891.  This  application  was  several  limes  re- 
jected and  several  times  amended.  On  Sept.  2.  1892,  he  with- 
drew his  first  application  and  filed  a  new  application,  with  a 


request  that  it  be  substituted  for  the  old  one.    This  request 
was  granted,  and  the  patent  was  finally  issued  on  May  23, 

Lndcr  these  circumstances  there  is  no  ground  for  holding 
that  the  patentee  is  chargeable  witli  any  such  laches  in  taking 
ont  his  patent  as  tn  render  it  void.  Hubcl  v.  Dick,  28  Fed. 
Rep.,  132.  140;  National  Cash  Register  Co.  v.  Lamson  Con- 
solidated Store  Service  Co.,  60  l'\-<X.  Rep,  603. 

The  principal  defense  in  this  case  is  that  the  Tillinghast 
patent,  in  view  of  the  prior  art,  is  void  for  want  of  invention. 

In  considering  the  prior  art  as  bearing  on  the  validity  of 
this  patent  the  evidence  discloses  stycral  things  which  should 
be  borne  in  mind.  Although  the  rubber  tire  art  goes  back 
to  1877.  Tillinghast  was  the  first  to  produce  a  practical  and 
cfScient  single  tube  pneumatic  lire.  His  invention  was  not 
a  mere  inipruvenient  upon  prior  structures  of  the  same  typo. 
The  device  has  proved  of  great  utility,  and  marks  a  distinct 
advance  in  the  art-  The  Tillinghast  tire  to  a  large  extent  has 
supplanted  in  this  country  all  other  kinds  of  tires  used  on  bi- 
cycles. 

The  history  of  the  rubber  tire  art  exhibits  several  distinct 
types,  known  respectively  as  the  solid  tire,  the  cushion  tire 
and  the  pneumatic  tire.  The  advantages  derived  from  the 
solid  and  cushion  tires  are  due  to  the  resiliency  of  the  rubber. 
Thf  pneumatic  tire  docs  not  depend  upon  the  resiliency  of 
the  rubber,  but  upon  the  resiliency  of  the  air  with  which  it  is 
inflated.  The  highly  compressed  air  furnishes  the  highest 
degree  of  resiliency,  and  the  elasticity  of  the  rubber  is  only 
incidentally  made  avaitabb*  Previous  to  the  Tillinghasi  in- 
vention the  only  practical  pneumatic  lire  known  was  the 
Dunlop  tire.  This  tire  consisted  of  two  tubes.  It  was  con- 
structed of  a  vulcanised  inner  rubber  air  lube  and  a  sep- 
arately vulcanized  outer  cover,  the  air  tube  and  the  cover 
being  separate  from  each  other.  The  Ounlop  tire  was  de- 
fective, owing  to  the  dialing  and  wear  of  the  parts  in  con- 
tact with  each  other,  due  to  having  the  inner  rubber  air  tube 
separate  from  the  uuter  rubber  cover.  It  was  to  overcome 
the  objections  to  this  form  of  lire  that  Tillinghast  invented 
his  single  tube  tire,  comjiosed  of  an  inner  air  tube,  an  ouler 
rubber  covering  and  an  intervening  fabric,  inseparably  united 
by  vulcanization. 

Tlierc  is  nothing  in  ihc  rubber  tire  art  which  can  be  seri- 
ously considered  as  an  anticipation  of  the  Tillinghast  stmc- 
ture.  The  solid  rubber  tire  and  the  cushion  rubber  lire  were 
not  adapted  to  be  inflated,  and  are  manifestly  diflerent  in 
construction  and  function.  The  only  prior  structures  which 
bear  directly  on  the  question  of  anticipation  relate  to  pneu- 
matic tires.  TTiis  branch  of  the  art,  as  revealed  in  the  present 
recoid,  comprises  four  patents  of  pneumatic  tires,  and  the 
Dunlop  tire,  already  c<iininetne<l  upon.  The  earliest  pneu- 
matic tire  is  described  in  the  Thomson  patent  of  May  8,  1847. 
In  this  tire  the  air  tube,  composed  of  "sulphurized  caoutchouc, 
or  gutta-percha,"  is  inclo.scti  in  an  ouler  rasing  made  of  seg-  | 
mcnts  of  leather  rivcled  togethed.  This  casing  also  ser^-es 
to  attach  the  lire  to  the  wheel  rim.  It  i-s  apparent  that  this 
structure  is  not  an  anticipalion  of  Ihc  Tillinghast  tire.  Refer- 
ence is  also  made  to  the  three  Thomas  patents,  dated  March 
12,  1889.  In  these  patcnis  the  principal  feature  of  novelty 
consisted  in  having  the  tread  portion  thicker  or  tougher  than 
the  other  parts  of  the  tire.  These  patents  do  not  describe 
a  single  lube  pneumatic  tire  having  the  structur.1l  character- 
istics of  the  Tillinghast  tire.  They  do  not  disclose  a  single 
tubt:  tire  composed  of  an  inner  rubber  air  tube,  and  outer 
ntbher  cover,  and  an  intervening  fabric,  all  vulcanized  to- 
gether. The  only  other  tire  in  the  prior  an  at  the  date  of  the 
Tillinghast  invention  was  the  Dunlop  tire.  This  tire,  as  we 
have  already  said,  was  a  double  lube  tire,  and  it  manifestly  is 
not  an  anticipation  of  the  Tillinghast  device. 

In  the  construction  of  a  pneumatic  tire,  Thomson,  in  his 
patent  of  1847.  considered  an  outer  cover  necessary  for  the 
protection  of  the  inner  rubber  air  tube,  but  did  not  coticeive 
the  idea  of  making  the  inner  rubber  air  tube  an  integral  part 
of  the  outer  cover.  In  the  Thomas  1889  patent  it  was  thought 
that  a  pneumatic  tire  could  be  made  out  of  a  single  anntilar 
rubber  tube  without  any  inler^tning  fabric.  The  Dunlop  con- 
ception embodied  a  vulcanized  inner  rubber  air  tube  and  a 
vulcanized  outer  rubber  cover  which  were  separate  from  each 
other.  This  was  the  condition  of  the  art  at  the  time  Tilling- 
hast made  his  invention.  He  was  the  first  to  conceive  the 
idea  of  making  the  inner  rubber  air  tube  and  the  iaterveoing 
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[abric  an  inlrgral  part  o(  the  outer  rubber  cover,  and  to  prc- 
Yent  the  inner  rubber  air  tubv  from  creeping  or  chafing 
against  ihc  interior  surface  of  the  outer  rubber  cover.  It  ia 
cinr  that  the  Tillinghast  patent  is  not  void  for  want  of  in- 
vention by  reason  of  anything  which  is  found  in  the  prior 
rubber  tire  art. 

Nor.  in  my  opinion,  is  the  Tillinghast  patent  void  for  lack 
of  invention  by  reason  of  anything  which  is  found  in  the 
prior  rubber  hose  art,  or  in  the  prior  rul>hcr  gaskrt  art.  It 
appears  from  several  American  and  British  patents  that  it 
was  the  common  practice,  previous  to  i8qo,  to  manufacture 
nibl>er  hose  composed  •(  an  inner  rubber  tube  and  an  outer 
rtihbcr  covering,  with  intervening  fabric,  alt  vulcanized  to- 
gether. As  this  is  not  disputed  it  is  unnecessary  to  refer  spe- 
cifically to  any  of  these  patents.  But.  notwithstanding  this 
fact,  it  Milt  remains  true  that  n  pneumatic  tire  is  quite  a  dif- 
ferent thing  from  a  nibber  hose,  and  that  each  belongs  to  a 
distinct  an.  A  rubber  hose  is  a  tubing  of  indefinite  length 
open  at  both  ends.  It  is  not  an  annular  pneumatic  tube  form- 
ing a  tire.  There  is  nothing  in  the  structure  of  rubber  hose 
tubing,  nor  in  the  various  modes  of  producing  such  ttibtng, 
nor  in  the  uses  to  which  such  tubing  is  put,  which  affords 
any  suggestion  leading  to  the  production  of  a  pneumatic  tire. 
Nor  does  a  rubber  hose  .suggest  that  a  tire  having  the  stnic- 
ttiral  characteristics  of  the  Tiilingha^t  patent  would  possess 
anv  special  utility  or  advantage^  over  oilier  pneumatic  tires. 

Kiibber  g-iskets  were  constructed  substantially  the  same  as 
the  Tillinghast  tire.  They  were  used  for  malring  tight  joints 
in  a  veS5el  for  treating  sugar  cane  and  bagasse.  They  are 
shnwn  in  the  Uuval  patent  o(  ifcB?.  The  Duval  slnieture 
comprises  a  large  vertical  chamber  to  hold  the  crushed  cane. 
The  chamber  is  closed  at  its  tower  end  by  a  removable  bot- 
tom which  mar  be  opened  to  permit  the  refuse  solid  matter 
to  be  diicharged  after  treatment.  The  bottom  must  close 
a^inst  the  lower  end  of  the  chamber  with  a  tight  joint,  and 
to  secure  this  result  the  joint  is  provided  with  a  nibber  gas- 
ket or  packing  ring,    The  spccitication  of  the  patent  says: 

The  said  jacket  has  formed  m  its  lower  edge  a  circular 
groove,  t«  which  is  received  a  tube.  G.  of  India  nibl>fr.  filled 
with  water  under  pressure,  the  said  tube  forming  a  packing 
to  make  a  tight  joint  between  the  said  jacket  and  a  movable 
trap,  which  serves  to  close  the  bottom  ol  said  jacket  and  tliat 
of  the  vessel  A. 

What  has  been  said  with  respect  to  rablicr  hose  may  be 
repeated  a%  to  the  rubber  gasket,  namely,  that  there  is  noth- 
ing in  its  structure,  or  in  the  mode  of  its  production,  or  in 
the  tisc  to  which  it  is  put  that  affords  any  suggestion  that  a 

Kneumatic  tire  having  >uch  structural  characteristics  would 
c  of  any  special  utility,  or  w;ould  solve  the  problem  of  a 
prartieal  ano  eflicient  pneumatic  tire. 

In  determining  the  question  of  anticipation  of  the  Ttlling- 
haM  patent  based  upon  what  was  old  In  the  rubber  hose  art 
and  in  the  rubber  gasket  art,  it  is  well  to  bear  in  mind  the 
language  ol  Mr.  Justice  Brown,  spciking  for  the  Supreme 
Cmirt  in  ToplifT  v.  Toplifl,  145  V.  b.,  156.  l6i: 

It  IS  not  iufticient  to  cnnstitiite  an  anticipation  that  the  de- 
vicr  relied  upon  might  by  modification  be  made  to  accnm- 
pltsh  the  funcltnu  performed  by  the  patent  in  question,  if  it 
were  not  designed  by  its  maker,  nor  adapted,  nor  actltlJly 
utcil,  (or  the  performance  of  »uch  functions. 

The  invrnltvr  thnuKht  of  Tillinghast  was  in  the  pneumatic 
tire  it'^ell.  and  not  m  the  incth«»d  <>f  tintting  two  nnimlar  rub- 
ber tubes  and  an  intervening  fabric,  which  method  may  pre- 
viously have  been  adopted  for  v.iri')us  pur[>os<4.  llie  mere 
fact  that  it  was  old  to  vulcanii^e  tugclher  an  inner  rubber  tube, 
an  intervening  fabric  and  an  outer  rubber  cover  in  the  rub- 
ber hose  art  and  in  the  rubber  gn^ket  art  docs  not  prove 
that  there  wax  no  invention  in  the  application  of  stich  a 
method  nf  construction,  with  such  modifualions  as  must  be 
made,  to  a  pneumatic  tire.  Although  hn«e  pipes  and  gaskets 
had  been  manufactured  for  years  pnor  to  lllc  Titlinsbast  in- 

- 1   ..    .      .  -y^  [Q  ^f,y  skilled  mechanic  that  their 

could  be  successfully  applicfl  to  the 
i „...:.;  . .  _  , ,  '■■  tire. 

From  lh«  be*l  >  -on  I  am  able  10  give  the  qu<s- 

tion.  I  am  of  the     ;  >r,»  there  is  nothing  found  in  the 

prior  art  which  anticipates  t'  last  patent,  and  that,  ad- 

mitting the   method   nf   ins.;  ;);iitinK   by   vulcaniiatinn 

an  inner  rublver  tube,  an  iiiigtmi-JiJie  fabric  and  an  outer 
rubber  cover  was  oM  in  robber  ho«  and  rubber  gasketa,  the 


conception  that  auch  a  form  of  construction  would  produce 
a  practical  and  ciTicient  pneumatic  tire  consututed  invention 
within  the  meaning  of  the  patent  laws  of  the  United  SutOw 
The  pneumatic  rubber  tire  an  dates  back  half  a  centniy. 
This  record  does  not  show  that  either  the  Thomaon  p*lcni  o( 
1847  or  the  later  Thomas  patents  of  iS8g  describe  pracbcat 
tires.  The  Dunlop  double  tube  tire  undoubtedly  went  into 
general  use.  but  it  was  defective  by  reason  of  its  duplex  struc- 
tnre.  Tillinghast,  by  uniting  the  different  pans  into  an  inte- 
gral whole,  overcame  the  defects  in  the  Dunlop  tire  and  pro- 
duced  a  really  i:fficicnt  and  practical  pneumatic  tire. 

The  Tillinghast  invention  may  seem  simple,  now  that  it 
has  been  disclosed.  This  is  often  true  of  very  imponant  in- 
ventions. Upon  this  point  it  is  well  to  remember  the  lan- 
guage of  the  Supreme  Coun  in  the  case  of  Loom  Co.  v.  Uig- 
giiis.  105  U.  S.,  5^.  50t.  In  that  case,  Mr.  Justice  Bradley. 
sptaking  for  the  court,  said: 

It  is  Tunher  argued,  however,  that  supposing  the  device* 
'to  be  sutViciently  described,  they  do  not  show  any  invention; 
and  that  the  combination  set  fonh  in  the  fifth  claim  is  a  mere 
aggregation  of  old  devices,  already  well  known;  and  there-' 
fore  it  is  not  patentable.  This  argument  would  be  sound  if 
the  combination  claimed  by  Webster  was  an  obvious  one  for 
obtaining  the  advantages  proposed^-onr  which  would  occur 
to  any  mechanic  skilled  in  the  art.  But  it  is  plain  from  the 
evidence,  and  from  the  very  fact  that  it  was  not  sooner 
adopted  and  used*  that  it  did  not,  for  years,  occur  in  this  lisbt 
to  even  the  most  skillful  persons.  It  may  have  been  nnder 
their  very  eyes — they  may  almost  be  said  to  have  stumbled 
over  it;  but  they  certainly  failed  to  sec  it,  to  estimate  Ua 
value,  and  to  bring  it  into  notice.  *  *  *  At  this  point  we 
are  constrained  to  my  that  wr  cannot  yield  our  assent  to  the 
argument  that  the  combination  of  the  different  pans  or  ele- 
ments for  attaining  the  object  in  view  was  so  obvious  as  to 
mrrit  no  title  to  invention.  Xuw  that  it  has  succeeded  ft  ttuy 
seem  very  plain  to  any  one  that  he  could  have  done  it  as 
well.  This  is  often  the  case  with  inventions  of  the  greatest 
merit. 

1^  a  decree  be  entered  for  an  injunction  and  account,  in 
accordance  with  the  prayer  of  the  bill. 

Colonel  Dodge  wishes  to  call  the  attention  of  nanu- 
factiirers  and  users  of  automobiles  lo  the  wide  scope  of  this 
decision,  involving  «» it  appears  to  all  single  iut>c  pncumalk  lim. 
Bicjcle  tires  s«ll  for  from  (j  to  $7  a  pair,  and  tlie  royohjr  upott 
theiri  under  the  Tillinghast  lulent  is  23  cents  a  pair.  Molor 
vehicle  tires  arc  much  more  expensive,  and  at  the  same  per 
cent,  the  royalty  would  reach  a  considerable  figure,  so  that  the 
ittterest  of  motor  vehicle  makers  and  users  in  this  decision  is 
even  greater  titan  that  of  the  bicycle  trade. 

DEMV  Tlir  scon  OP  TB¥  DKiaiOM. 

The  Diamond  Rubber  Ca.  of  Akron.  O.,  an  independent 
concern  manufacturing  bicycle  and  motor  vehicle  ttres  on  an 
extensive  scale,  deny  the  applicability  of  this  decision  to  the 
smgle  tulK  tires  ihey  manufacture,  aiul  invite  the  holders  of 
it  to  join  i.^sue  with  them  in  the  United  States  courts  of  Ohio, 
Illiuciis  or  New  York,  a^  they  have  branch  ofhccs  in  tlie  two 
la«i-nanied  cities.  They  funher  gnarantee  to  protect  any  and 
all  panie<i  «rlling  or  nving  their  tires  in  the  event  of  raits  being 
im^tituted  for  alleged  infrmgement.  We  call  particular  atten- 
tion to  Utc  julvertiscnienij  of  both  parties  to  be  found  elsewhere 
in  this  is44M,  as  the  devisioo  is  of  great  importance  to  the  motor 
vehicle  trade. 

Votume  I,  No.  1. 

pARTn^^  having  copies  of  the  November^  1895, 
*  number  of  Tub  Hoksbuess  Ags,  which  they 
are  willing  to  sell  or  cxcnnnge  for  later  numbers,  are 
requested  to  communicftte  with  the  publisher. 


No.  S.  Not.  B.  3M. 
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London,  Nov.  g. 

THE  BIIIOUTON  RUH. 

The  arrangemenis  for  the  run  d£  the  members  and  friends 
of  the  Motor  Car  Qub  to  Brighton  on  Monday  next  are  well 
in  hand.  A  preliminary  list  that  ha&  just  been  issued  shows 
that  over  120  moturs  and  cycles  may  be  expected  to  take  part 
in  the  event. 

AN  AMSITIOUS  I'BOORAMUL 

The  Automobile  Club  ol  Great  Britain  is  contemplating  for 
igno  one  of  the  most  ambitious  schemes  it  has  so  far  projected. 
The  full  details  of  the  scheme  have  not  yet  been  elaborated, 
but  the  intention  is  to  huld  a  series  of  trials  ai  the  cud  of 
March  next,  which  should  convince  every  one  of  the  fact  that 
horseless  vehicles  can  no  longer  be  regarded  as  merely  in 
the  experimental  stage.  These  trials  will  practically  constitute 
B  tour  of  l.SiX)  milcft— from  London  to  Edinburgh  and  back, 
with  halts  ol  a  day's  duration  at  leading  towns  on  the  way  to 
show  provincial  people  the  progress  that  has  been  made  dur- 
ing the  Ia5t  year  or  two.  The  route  will  be  tliruugh  Bristol, 
Birmingham,  Liverpool,  Manchester,  Leeds,  Carlisle,  Glas- 
gow. Edinburgh.  Newcastle.  ShcftJcId  and  home  again  to 
London,  the  xvhole  tour  probably  occupying  about  3  fortnight. 

MOUEKN  STIAU   WAUONS. 

At  a  meeting  of  the  Civil  and  Mechanical  Engineers*  Soci- 
dy,  held  in  WesTminstcr  last  week,  a  paper  on  "Modern 
Steam  Wagons"  wai  read  by  Geo.  A.  Burls.  A.  M.  Inst.  C.  E. 
The  paper  covered  very  much  the  same  grounds  as  that  read 
by  Mr.  Thornycroit  at  the  recent  British  Association  meet- 
ing. 

Under  the  head  of  "Total  Cost  of  Running."  Mr.  Burls  re- 
marked that  in  the  present  state  of  the  "steainabilc"  industry 
it  was  safe  to  say  that  the  inchisivc  cost  of  running,  after  mak- 
ing liberal  allowances  under  each  of  the  above  heads,  did  not 
exceed  ^yj  cents  per  net  ton-mile,  and  that  with  coal  or  coke 
the  ftiel  cost  in  many  cases  was  as  low  as  3-3  cent;  with  oil 
fuel  tlie  cost  might  amount  to  2  cents  or  more;  the  superior 
cleanliness  and  pos-iibility  of  autnmaiic  tiring  with  oil  out- 
weighs, however,  in  certain  cases,  the  disadvantage  of  greater 
expense.  The  author  supplemented  his  remarks  with  the 
result  Of  a  diarial  account  of  the  running  of  a  steam  wagon 
during  a  year.  The  total  cost  of  running  per  working  day 
comes  out  at  $6.20  and  the  total  cost  per  net  ton-mile  at  6  1-5 
cents.  The  owners  of  this  'steamobilc"  consider  that  it  easily 
replaces  three  of  their  two-horse  wagons — thai  is.  six  horses, 
three  wagons,  three  drivers  and  three  lads. 

The  author  subsequently  proceeded  to  describe  the  gen- 
eral arrangement  and  details  of  mechanism  of  a  number  of 
steam  vehicles,  concluding  with  nn  expression  of  confidence  in 
the  future  o(  tJie  automobile  movement,  not  only  for  purposes 
of  pleasure,  but  also  for  the  transport  of  large  quantities  of 
goods  over  considerable  distances. 

THE  .lUlOMOaiLE  CLLU's  I'UBUCATIOK. 

Those  connected  with  the  recently  formed  American  Auto- 
mobile Club  will  he  interested  to  learn  that  the  Automobile 
Clob  of  Great  Britain  has  just  commenced  the  issue  of  a 
little  publication  with  the  title  "Automobile  Club  Notices." 
It  is  intended  to  take  the  place  of  the  many  notices  which 
are  from  time  to  time  issued  to  members,  to  afford  to  country 
members  and  others  who  cannot  visit  the  club  fre<;uently  in- 
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formation  concerning  the  doings  of  and  at  the  club,  and  gen- 
erally to  keep  members  in  touch  witli  the  important  work  the 
club  has  in  hand  in  the  interests  of  the  automobile  movemeni. 

MUMCII-AL  UOTOK    WAGONS. 

The  vestries  in  and  around  London  appear  to  be  showing 
unusual  interest  in  the  question  of  motor  vehicles.  In  recent 
letters  I  have  referred  to  the  steps  taken  in  this  regard  by  the 
St  George's  (Hanover  Square)  and  Cliclsca  vestries,  while 
now  I  Uarn  that  at  a  meeting  of  the  Strand  ttoard  of  Works 
la.sc  night  it  was  moved  that  a  motor  dust  van  be  employed  on 
trial  for  two  weeks.  It  was  estimated  that  a  motor  of  3  tons 
weight  would  cfTect  a  saving  of  no  less  than  $t.i6o  per  year  in 
the  cost  of  dust  collection  and  street  watering.  The  proposi- 
tion was  CHrricd  unanimously.  While  the  decision  of  the 
Strand  Board  of  Works  is  one  to  be  commended,  yet  in  our 
opinion  a  couple  of  weeks'  trial  is  hardly  sufficient  to  bring 
out  the  economical  and  utilitarian  features  of  horseless  wag- 
ons.   A  couple  of  months  would  be  a  fair  trial. 

THR  TA«E  WEIGHT  OP  HEATV  MOTOR  VEHICLES. 

A  meeting  of  the  Council  of  the  Liverpool  Self- Propelled 
Traffic  Association  took  place  on  Monday  last  There  were 
present  a  large  number  of  members,  and  also  two  Members 
of  Parliament. 

It  was  explained  that  the  object  of  the  meeting  was  to  In- 
form the  Parliamentary  representatives  present  of  the  pro- 
posal to  have  the  law  altered  with  regard  to  the  regulation  of 
motor  traffic  on  highways,  so  that  a  wagon  of  4  tons  weight 
(unloaded)  might  be  allowed  for  goods  traffic  of  3-ton  vehi- 
cles, as  at  present. 

The  secretary  said  that  a  conference  of  societies  interested 
in  motor  vehicles  would  he  held  in  London  on  the  15th  insl.. 
at  which  the  question  of  appointing  a  deputation  would  be 
discussed  and  a  decision  would  probably  be  arrived  at  to  ap- 
proach the  Local  Government  Board.  Both  M.  P.'s  prom- 
ised to  attend  the  meeting. 

A  beewik's  stram  wagon. 

Coulthard  &  Co..  uf  Preston,  have  lately  completed  a  3-toa 
steam  dray  for  a  firm  of  brewers  at  Weymouth.  The  boiler, 
which  is  located  in  a  cab  in  the  fore  part  of  the  vehicle,  is  of 
the  fire  tube  type,  constructed  for  a  working  pressure  of  200 
lbs.  to  235  Ihs.  per  sttuarc  inch.  Liquid  fuel  is  employed  to 
generate  steam.  The  dray  is  fitted  with  an  air  condenser, 
placed  in  front  of  the  dash  board.  The  engine  is  of  the  firm's 
special  triple-cxpansioTi  vertical  type,  and  develops  14  b.h.p. 
when  running  at  500  revolutions  per  minute.  Spur  gearing  is 
used  to  transmit  the  power  from  the  engine  shaft  to  the  first 
motion  shaft  by  means  of  cUticlics.  while  chains  form  the 
coiinection  between  the  countershaft  the  dififcrcntiai  gear  and 
the  driving  wheels.  The  gearing  is  aranged  to  give  a  ratio 
of  7,  iiy^  and  I9J^  to  i  between  the  engine  and  the  driving 
wheels,  the  speeds  being  a^i,  4'A  and  7'A  miles  per  hour  for- 
ward and  2  miles  per  hour  reverse. 

The  vehicle  is  fitted  with  two  brakes— a  band  brake  on  the 
second  motion  shaft  and  a  shoe  brake  on  ihc  driving  wheels. 
The  water  tank  holds  65  gals,  and  the  oil  tank  25  gals.  The 
vehicle  is  15  ft.  6  in.  long  by  6  ft.  6  in.  extreme  width.  The 
wheel  base  is  9  ft  6  in.  logitudinally  and  5  ft  8  in.  center  to 
center  of  tires  transversely.  The  front  wheels  arc  of  iron 
throughout.  2  ft.  9  in.  diameter,  and  have  (Ires  4  in.  wide;  the 
driving  wheels  are  3  ft.  diameter,  and  have  tires  5  in.  wide, 
the  front  wheels  being  fitted  on  Ackerman's  system  controlled 
by  worm  gearing  and  a  hand  wheel. 
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Balanced  flotors. 


By  Qias.  £.  Duryea. 


On  th<  subject  of  balancing  ntotors  a  few  thoughts  worthy 
of  incntioQ  icem  to  have  been  ovcrlooktyl  by  Ihc  wrilcrs  con- 
stderiiiB  the  subject  The  real  gist  of  the  problrm  Aocs  noi 
seem  to  have  been  grasped,  and  on  this  account  useless  work 
has  been  dime,  producing  unsatisfactory  results.  Farther, 
muturs  with  multiple  pistons  may  be  perfectly  balanced  u 
machines  and  yet  not  nm  itcadily  as  motors  Thus  two  pb- 
ton»  cunnccled  to  iSo^cg.  cranks  may  be  driven  at  any  speed 
without  vibraliun  if  their  weights  and  travels  balance,  if  their 
BKial  hnes  coincide  and  if  the  driving  power  be  applied  to 
the  crank  shaft. 

11  the  axial  lines  du  not  coincide  ihcrc  will  be  a  tendency 
to  uhciltate  in  a  plane  passing  through  sold  axes.  Because  of 
this,  multiple  cylinders  »himld  be  set  tandem  or  vt-ry  close 
loEcthcr. 

When  such  a  balanced  machine  is  used  as  a  moiur,  vibra- 
tion exists.  This  cannot  arise  from  the  piston  niovctiient.  for 
the  pistons  arc  balancc4t  in  (he  hrst  place  and  their  weight  is 
not  large  in  the  scctimL  Even  were  ihc  motor  a  single  cyl- 
inder one,  the  pinion  vibration  is  not  a  large  factor.  Suppose 
a  lo-lb,  piston  making  a  6-ip.  ftroke  in  a  raolor  of  a  1.000-lb. 
vehirle.  The  piston  starts  at  a  standstill,  accelerates  for  3  In. 
and  then  relards  for  3  in.  It  then  repeats  the  process  in  a 
reverse  direction,  so  that  tl»e  total  effect  is  one  retardation 
pUi»  one  reverse  acceleration  in  a  travel  of  6  in. 

A  simpler  and  equivalent  statement  is  that  the  piston, 
writhing  10  lbs,  moves  6  in.  in  the  time  required  for  a  hall 
revolution  of  the  crank  shaft  and  does  work  amounting  to  6a 
mch-pounds.  Action  being  equal  to  reaction,  the  carriage 
will  in  Ihc  same  time  be  moved  such  a  number  of  inches  as 
multiplied  by  1,000  will  cQtial  fio  inch-pounds,  or  6-iao  in.  It 
i»  luch  a  small  item  that  any  good  upholstering  would  com- 
pletely absorb  it. 

This  tact,  however,  is  uo  argument  against  balanced  motors 
or  Hgbl  pistons.  Tbey  are  valualile  features  tar  uthri  rcu- 
iont. 

The  great  cause  of  vibration  is  mtbalaticed  torque.  At  each 
full  explosion  Ihc  My  wheel  receives  energy  fur  half  a  revotu- 
titm.  The  amount  ol  this  energy  vanea,  but  it  is  usually  suf- 
ficient to  drive  the  wheel  several  revolutions  from  a  stand- 
still.  Tliis  fly  wheel  may  reasonably  be  supposed  to  weigh 
ten  times  the  weight  of  a  piston,  or  100  lbs.  in  a  t.ooo-Ib.  car- 
riage, and  liavc  a  radmi^  equal  to  the  stroke,  in  which  case  its 
mass,  times  the  distance  moved,  would  represent  an  effort 
thirty  times  that  required  to  move  the  piston;  and  its  effect 
on  the  vehicle  would  be  very  pronounced  as  compared  with 
any  unbalanced  piston  rffeet.  Of  course  il  will  be  readily  seen 
thai  thik  turquc  reaction  lends  to  move  the  vehicle  around 
the  crank  shaft  Instead  of  in  a  direct  line,  as  docs  the  piston 
movement:  but  it  is  none  the  less  present,  although  perhaps 
more  easily  resisledn 

Havmg  recognized  it  as  the  source  ol  trouble,  wc  may  now 
rationally  l^^k  for  a  remedy,  and  this  is  at  once  seen  to  be 
constant,  instead  ol  intermiltenl.  efTort.  With  the  explosion 
mntnr  as  rommnnly  used,  effort  is  expended  hut  about  one- 
founh  of  the  time,  so  that  at  least  four  cylinders  are  required 
h>r  constant  effort.  It  is  evident  that  two  cylinders  halve  the 
atxe  of  the  efforts,  and  doaMc  their  number  so  that  the  vibra- 
lion  is  but  otie-fourth  as  much  as  with  a  single  cylinder  of 


like  power;  while  tliiec  cylinders  reduce  it  to  one-ninth  and 
four  eliminate  ii  theoretically.  In  practice  more  than  four 
cylinders  wonld  probably  show  favorable  results,  but  each 
builder  must  decide  for  himself  whether  the  increased  compli- 
cation would  not  overbalance  the  gain.  The  writer's  experi- 
ence indicates  that  the  triple  cylinder  is  most  practical,  all 
things  considered. 


A  Study  in  Balancing:. 

By  £.  J.  Stoddard. 


C.  E.  Wisncr.  Ittastrator. 


DKscBtmoN  or  aNcimt. 

The  two  cylinders  A  and  B.  Fig.  i.  have  an  explosion 
chamber.  C,  in  common.  We  have  shown  the  cylinders  set  at 
an  angle  to  each  other,  but  wc  believe  that  they  can,  and 
should,  be  substantially  parallel.  We  shall  be  obtiged  for  crit- 
tcifini  upon  this  point,  as  welt  as  any  other. 

Kach  cylinder  has  its  own  piston <onnecting  rod  and  shaft. 
E  and  F.  Upon  the  shaft  B  is  a  fly  wheel,  G.  and  upon  ttie 
slialt  F  a  fly  wheel.  H.  These  two  fly  wheels  have  equal  on 
mcnts  of  inertia.  I  and  J  ate  counter  weights  having  tht 
same  momenls  of  inenia  as  their  corresponding  reciprocating 
parts  would  have  if  concentrated  upon  the  crank  pin. 

The  shafts  E  and  F  are  geared  to  the  main  shaft  D  in  a  ratio 
of  I  to  i,  so  as  to  drive  the  main  shaft  in  the  same  direction 
K  is  an  elastic  member  interposed  between  the  main  gear 
wheel  I.  and  the  shaft  D.  The  valves  arc  operated  from  the 
wheel  D. 

The  cn4tne  has  been  designed  for  greater  power  than  would 
ordinarily  be  required,  and  the  compression  chamber  has 
been  made  quite  small,  so  that  we  shall  have  reserved  power 
and  so  that  in  ordinary  working  we  may  put  a  tension  upon 
tlie  spring  of  the  inlet  valve,  reducing  the  pressure  ol  intake, 
silencing  the  exhaust  and  obtaining  more  complete  combvs- 
tion  because  ol  considerable  ratio  of  expansion. 

We  design  to  regulate  the  speed  by  varying  the  power  ^ 
the  spring  on  the  inlet  valve. 

IH>KTIA  OP  rLT  WHEKLB. 

As  the  fly  wheels  revolve  in  opposite  directions  and  are  im- 
(>elled  by  equal  forces  the  turning  moments  upon  the  frame  dtic 
to  their  acceleration  are  e()ual  and  apposite  and  therefore  bal- 
ance each  other.  The  ordinates  ol  the  curves  in  Fig.  1  arc 
proponional  to  these  moments  at  differeni  points  ol  the  stroke. 

This  effect  is  mirtt  noticrabtr  when  the  engine  is  discon- 
nected from  the  driving  gear.  W'hen  the  engine  is  connected 
to  its  work  the  turning  moment  due  to  the  acceleration  of 
the  fly  wheel  is  reduced  according  as  there  is  less  or  more  give 
of  the  parts  between  the  point  of  application  of  the  power  asd 
the  point  of  the  periphery  of  the  driving  wheels  which  act  upon 
the  ground. 

The  turning  moment  acting  to  drive  the  vehicle  must  ncoe»- 
larily  react  upon  the  engine  frame.  This  is  Incident  to  tl» 
action  of  any  motor  and  cannot  be  avoided.  If  the  chain  ol 
gearing  between  the  application  ol  the  power  and  the  point  at 
which  the  work  is  done  was  rigid,  we  could  not  avoid  a  strain 
equal  to  the  maximum  iwtst  o(  which  the  engine  was  capable. 
However,  there  is  necessarily  more  or  test  give  due  to  the 
elastic  tires,  etc.    Ai  the  rictdity  of  the  driving  gear 
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less  the  moment  due  to  the  incrtu  oF  the  fly  wheel  becomes 
greater.  We  have  therefore  introduced  an  elastic  member  be- 
tween the  power  and  tts  application  and  have  attempted  to 
balance  the  moment  due  to  the  inertia  of  the  Hy  wheels.  It 
would  sceni  to  be  axiomatic  that  where,  as  in  the  explosion 
of  a  gas  engine,  a  force  of  i  to  a  tons  is  applied  in  a  twentieth 
of  a  second,  it  should  be  cushioned  or  coniincd  to  one  or  two 
rigid  parts. 

THE  RBClPtOCATlNC  rAKTS. 

The  diagrams  of  Fig.  2  represent  the  cfTect  of  Ih.  inertia  of 
the  reciprocating  parts  and  their  counter-balancing  weights. 
The  action  of  the  reciprocating  parts  is  in  tlic  Une  of  the  axis 
oE  the  cylinders,  and  their  magnitudes  arc  in  proportion  to  the 
urdinates  of  the  suajght  lines,  at  difTerent  points  of  the 
stroke  (sec  M  N,  Fig.  2).  the  angularity  of  the  connecting 
rods  being  neglected. 

The  effect  of  the  counter -balance  weights  I  ]  may  always  be 
represented  in  magnitude  and  direction  by  a  radial  line  (P.  Q, 
Fig.  3).  to  their  centers  equal  in  length  to  the  longest  ordi- 
nates  representing  the  force  of  the  reciprocating  parts. 

The  forces  due  to  the  counter-balance  weights  may  be  re- 
solved into  components  in  the  direction  of  the  axii  ot  the  cyl- 
inders, which  completely  balance  the  reciprocating  parts,  and 
into  components  at  right  angles  to  the  cylinder  axis.  (Sec 
lower  part  Fig.  a.) 

As  the  fly  wheels  turn  in  opposite  directions,  these  latter 
components  balance  each  other. 


MINOR   MENTION. 


Ge<».  D.  Brown,  of  Fargo,  N.  D.,  is  said  to  be  contera- 

pUting  the  manufacture  o(  motor  carrUgcs. 

Joseph  Barsaleaux,  Sandy  Hill.  N.  Y..  has  invented  a 
method  of  steering  with  the  center- pivoted  axle. 

The  project  of  establishing  an  automobile  club  in  Philadel- 
phia has  been  temporarily,  at  least,  abandoned. 

Postmaster  Francis  H.  Wilson,  of  Broolclya.  N.  Y.,  wants 
to  introduce  motor  mail  wagons.    Me  prefers  gasoline. 

Otto  Boyer*dorfcr.  a  bicycle  repairer  of  Omaha,  Neb , 
has  cumplrtrd  a  gasoline  cairriage  weighing  265  lbs.,  built  fur 
his  own  use 

Tile  Standiird  Welding  Co,.  Qevelnnd,  O.,  are  recommend- 
ing their  Standard  rlrrrrically  welded  sr:iniI«-».-  '.i..-!  tnhc 
for  antnmobilet. 

The  gatollne  carriage  built  for  W.  D.  Packard  at  the  shops 
of  the  New  York  &  Ohio  Co,.  Warren.  O..  was  recently  given 
B  satisfactory  test 

The  Badger  Brass  Mfg.  Co.,  Kenosha,  Wt*..  an  manufac- 
turing a  yprcial  acrlylrnc  latnp  for  aniomobtlcs  in  a  wtcty 
ol  styles  and  6nt»hcft.  called  the  "Solar." 

The  Colonial  Automobile  Co.  has  been  organised  nnder 
Maine  laws  with  9Soo.ooa  capital.  The  incorporators  are  Geo. 
K.  March.  Newton,  Mass.;  G.  A.  Dew.  Mclro»e.  and  A.  W. 
Kent.  Button,  Mass- 


The  Thompson  Aniomobilc  Co.  has  been  organited  ui  Mew 
Jersty  with  $60,000  capital  and  $3400  paid  in,  by  John  K. 
Knox  and  W.  F.  Thompson,  of  Philadelphia,  and  Theodore 
Lcas,-ol  Camden,  N.  J. 

F.  J.  Newman  and  Joseph  Ledwinka.  two  Chicago  invent- 
ors, arc  reported  to  have  (•rganucd  a  company  to  manufac- 
ture electric  vehicles  in  which  the  lour  motors  are  placed  In 
the  hubs  of  the  wheels. 

Quinslcr  &  Co.,  carnage  builders,  Cambria  St.,  Boston. 
Mass.,  have  buill  20  lianson  cab  bodies  lor  the  Columbia  & 
Electric  Vehicle  Co.,  and  are  prepared  to  execute  any  kind  of 
automobile  body  work. 

It  is  reponed  that  the  Columbia  &  Electric  Vehicle  Co., 
Hartford.  Conn.,  have  received  a  contract  for  electric  omni- 
buses to  be  operated  on  Fifth  Ave.,  New  York.  The  new  om- 
nibuses will  seat  30  persons  inside  and  four  on  top. 

The  Weber  Gas  &  GasuUnc  Engine  Co.,  Kansas  City,  Mo., 
Will  shortly  erect  a  new  plant  for  the  manufacture  ol  gasoline 
motors  fur  vehicles  01  heavy  weight  to  be  used  in  the  Ari> 
zona.  New  Mexico  and  other  arid  mining  regions  of  the  W«SI. 

President  Clausen,  of  the  Park  Board,  has  relented  and 
uken  several  rides  in  a  tnotor  carriage  with  his  friends.  He 
has  also  granted  a  permit  to  a  friend  of  his  who  owns  an  au- 
tomobile, but  the  right  has  not  been  further  extended  at 
present. 

The  Kcatinn  Wheel  &  Automobile  Co..  Middtetown.  Coon., 
arc  tenting  their  new  electric  delivery  wagon.  It  has  two 
motors,  wood  wheels,  lyi-in.  solid  nibbcr  lirea.  and  il  is 
claimed  the  batteries  can  be  charged  in  one  hour  for  a  rtin 
of  45  miles. 

The  Messcrer  Automobile  Co.  has  bevn  incorponted  tn 
Ncwaric,  N.  J.,  with  a  capital  stock  of  |joo.ooo.  of  which 
%2.2Xjo  has  been  paid  in.  The  incorporators  arc  Stephen 
Messeret.  Joseph  Fisch,  Julius  £.  Scita  and  Adolpb  Gold- 
finger,  all  ol  Newark. 

Ihe  daily  newspapers  repon  a  run  of  too  miles  on  om 
cturge  made  by  an  electric  enrriage  from  Philadelphia  to 
Atlantic  City  and  return.  The  batter)  was  manuticturcd  by 
the  Electric  Storage  Battery  Co.  and  the  upcratora  were  the 
engineers  of  this  company,  Messrs.  Enu  and  Maxim. 

The  New  Process  Rawhide  Co.,  Syracuse.  N.  Y..  the  wcll- 
knuwn  manufacturers  of  noiseless  rawhide  gears  and  pinions, 
liavc  designed  a  special  lurm  of  construction  for  motor  vehi- 
cles, which  secures  the  best  results  in  (his  moit  exacting  ser- 
vice. On  receipt  oi  tp.  ul  pinion  used  and  length 
of  face  of  gear  with  whi.  .  .  ^  are  to  mesh,  they  are  pre- 
pared to  quote  on  the  bc»t  puuon  suited  to  each  special  need. 

The  National  Cycle  &  Automobile  Co.  has  been  organized 
at  Toronto,  Canada,  to  manufacture  bicycles  and  automobiles. 
Tlie  com|>any  secures  control  of  the  Stearns  Bicycle  Co..  of 
Syracuse.  N.  Y.;  the  E.  ft  D.  Cycle  &  Unotype  Co.,  o(  Wind- 
tor.  Canada:  the  Oiristie  and  Wheeler  saddle  concerns  aitd 
several  small  Canadian  bicycle  conccrnr  The  directors  are 
A.  G.  Spalding  and  A.  1-  tarford.  New  York;  E.  C.  Steams. 
Syracuse.  N.  Y..  and  A.  A.  P-  ,  ■  .q,  Masa.    F.  S  Evans, 

of  the  E.  &  D.  Ca.  is  to  be  i 
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Another  "Balanced*'  Idea. 


idttor  Horseless  Age: 

The  accompanying  pen  sketch  indicates  the  principle  of  a 
gasoline  eafrine,  which,  owing  lo  the  fact  that  the  explosions 
therein  occur  and  expand  between  two  equally  yielding  pis- 
toos  in  one  cylinder,  has  no  vibrations,  is  more  effective  and 
better  balanced  than  any  other  type  of  gas  or  gasoline  engine. 


^ 


<0 


^ 


A- 


"^ 


¥ 


<?L 


w 


^  A,  B  auU  C  arc  gcai^  aud  fly  wliccl&,  cither  of  which  aiay 
liave  the  shaft 

D  are  cylinders. 

E— Esqilosion  chamber  in  cylinder,  acting  simultaneously 
on  both  pistons. 

F— Crank  shaft. 

G — Pistons.    - 


QUESTIONS  AND  ANSWERS. 


At  dw  rtqoeM  ormuiy  of  o«r  naibrs  w«  h«ve  decMed  to  open  ■  <it^riin«nt  of 
■iMiinni  and  aniwer*.  W«  trill  •ndenror  lo  answer  nnjr  detail  qucMiOM  in  pntc 
beal  «ngiM;«nii'f  pcnsulng  to  otbtor  rchicks. 


No  Formula  to  Fit  this  Engine. 


t  Minneapolis,  Minn.,  Nov.  i. 

E^ttfr  Horseless  Age: 
I  have  designed  and  am  building  a  little  gasoline  engine. 
3-in.  cylinder  by  3-in.  stroke,  in  which  the  first  half  stroke 
gives  no  compression  and  the  compression  in  the  second  half 
is  about  90  lbs.  absolute  or  75  lbs.  gauge,  giving  expansion  to 
double  volume  before  compression.  From  your  formulas 
given  in  The  Horseless  Age  the  pressure  at  "a"  on  the  sketch 

*•  5145. 

Is  there  any  formula  10  determine  the  pressure  at  "b"  and 
the  horse-power  of  the  engine  giving  such  a  diagram?    Will 
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the  steepness  of  the  slope  of  line  "a  c"  be  greater  or  less  from 
the  fact  that  ibe  dilution  of  the  charge  is  one-half  the  u.sual 
amount?  1  have  nut  been  able  to  make  any  satisfactory  fig- 
ures on  the  matter,  but  I  have  considerable  curiosity  to  know 
how  far  the  engine  will  vary  from  its  theoretical  value.  I 
should  say  that  the  horizontal  compression  line  is  obtained 
by  allowing  part  of  the  charge  to  escape  from  the  cylinder 
and  not  by  any  special  contrivance,  as  in  the  Atkinson  en- 
gine. The  crank  in  this  engine  is  of  the  ordinarj'  kind,  with 
no  extra  levers  in  its  construction.  It  would  be  a  great  favor 
if  you  could  refer  me  to  any  place  or  work  in  which  I  could 
find  approximately  correct  formulas  for  ihe  proposed  engine. 
I  shall  send  you  a  diagram  when  one  comes. 
Very  truly  yours, 

J.  F.  B. 
N.  B. — You  will  note  that  I  have  been  studying  your  for- 
mulas in  Horseless  Age.  but  they  do  not  seem  to  till  the  bill 
for  this  construction,  although  they  contain  more  information 
in  the  same  space  than  Is  given  by  any  other  writer. 

Answer:   If  wc  assume  the  approximate  formula  PV  :  :  C 
for  the  expansion  line,  then  the  relation 
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between  the  volumes  and  pressures  holds. 

Assuming  that  ilie  clearance  (which  you  do  not  give)  is 
about  .5  in.,  the  volume  at  the  point  where  compression  com- 
mences is  2  in.  iini)  at  exhaust  3.5  in.  Assuming  that  there 
is  50  lbs.  at  2  in.,  at  j.5  in.  there  would  be 

The  inial  work  done  during  Ihls  last  stage  would  be 
.lA  (Pi  Vi  —  PV)  =  2x  (50  (2)  —  2J.7  (3  5)  )  =  357  inch- 
pounds;  subtracting  the  work  against  the  atmosphere. 
'■5  (7)  ^S  •  ■  157  inch-pounds  gives  200  inch-pounds,  or  about 
10  foot-pounds  as  the  net  work. 

I  know  of  no  work  of  the  kind  you  inquire  for. 

E.  J.  STODDARD. 


How  to  Reduce  Vibration. 


Anniston,  Ala.,  Nov.  tt. 
Editor  Horseless  Age: 

I  am  building  a  horizontal  gas  engine,  single  cylinder  6x8 
(that  is  S-in.  stroke),  fly  wheel  20  in.  diameter.    Would  you 
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kindly  inquire  through  your  columns  how  to  reduce  the  vi- 
bration of  this  engine  to  a  minimum?  Any  coininuntcations 
through  your  columns  or  addressed  to  "M.,"  care  Horsele** 
Age,  would  be  highly  appreciated. 

Ankwer. — You  will  find  some  helpful  suggestions  on  page 
13,  Nov.  15,  1899.  We  shall  be  pleased  to  receive  further  sug- 
gestions from  our  readers  on  thia  topic.  R.  I.  C 


Still  Has  Trouble* 


Akron,  0.»  Oct.  aB. 

Editor  Horseless  Age: 

After  reading  some  of  the  late  numbers  of  your  valuable 
paper,  and  desiring  more  power  in  my  vehicle,  I  decided  to 
make  some  slight  changes  in  my  engine,  which  I  expected 
would  give  me  sufHcient  for  my  purpose. 

First— I  increased  the  diameter  of  the  cylinder. 

Second — Reduced  the  compression  space  10  about  ao  per 
cent 

Third— I  increased  the  hft  of  exhaust  valve  to  one-third 
the  diameter  of  port 

Since  putting  engine  logethrr  I  have  spent  some  days  try- 
ing to  make  the  thing  run,  and  have  not  succeeded. 

Other  parts  of  the  engine  are  the  same  as  have  been  suc- 
ceuful  heretofore.     Yours, 

G.  G.  CROWLEY. 

Every  precaution  is  taken  to  secure  accuracy,  but  obviously 
i(  is  impossible  to  anticipate  and  provide  for  all  contingencies; 
moreover,  there  is  a  provoking  simplicity  about  a  gasoline 
engine  that  is  very  deceptive  and  our  friend  must  not  assume 
plain  sailing  with  any  change  he  may  undertake.  But  the  mix- 
ture and  ignition  have  been  afTecied  by  the  changes  made,  and 
a  patient  scrutiny  of  these  details  will,  we  trust,  sugge&t  the 
nccdiul  alteration.  R.  I.  C 


Questions  in  Is:nltlon. 

Lynn.  Muft. 
Editor  Horselesa  Age: 

Please  let  me  know  what  yon  consider  the  best  electric 
ignition  for  a  three-cylinder  four-cycle  gasoline  engine,  cylin- 
der J  X  3!^  in.;  also  what  is  the  sue  of  coil,  and  proportion 
and  size  of  wire  used  on  the  induction  coil  of  the  Dc  Dion 
motor  cycle,  and  do  they  use  a  vibrating  circuit  breaker? 
And  if  so,  could  the  same  thing  be  run  by  magnets  instead  of 
batteries?  C  K.TRIPP. 

Wc  have  been  unable  tu  kccurc  the  data  desired.  The  De 
Dion  motors  in  use  in  this  country  are  imported  and  dimen- 
sions arc  not  available.  We  purpose  the  publicntion  of  some 
details  of  a  practical  engine  for  motor  cycles.  The  Dc  Dion 
h*a  a  vibrating  circuit  breaker.  Y'ou  will  find  a  description 
of  a  magneto  ignition  device  (or  several  cylinders  «n  page  14. 
Sept  40.  1899-  K-  I-  C. 

The  De  Dion  Hotor. 


Roxbory,  llus.,  Nov.  la 
Editor  Horseless  Age: 

What  ta  the  width  of  the  ribs  and  thicknctt  ol  tht  eyiltidcr 
of  the  iH  h.p.  De  Dion  motor?  C.  H.  P. 

I.  Nineteen  millimeters  =  >{  in. 

&  Three  millimetcra  =  itS-iooo  in. 


Explosive  Pressures. 

Albany.  N.  Y..  Nor.  X 
Editor  Horseless  Age: 

What  is  the  lightest  that  a  gas  engine  cylinder  can  be  made 
to  be  safe?  I  am  making  a  cylinder  4  x  3}^  in.;  the  wall,  of 
gray  iron,  is  5-16  in.  thick  on  upper  half  and  ^  in.  at  the 
tower,  and  has  a  brass  water  jacket,  calked  over.  Is  thia 
heavy  enough,  or  can  it  be  lightened?  Please  give  explosion 
pressures  per  square  inch  under  regular  high  pressure  cngtocfc 

C  F.  W. 

1.  We  would  not  advise  a  cast  iron  cylinder  of  that  siie 
being  any  less  than  Vi  in.  Where  lightness  is  the  main  ob- 
ject sought,  would  suggest  a  section  of  steel  tubing  for  cyl- 
inder shell 

2.  Highest  pressure  we  have  known  in  practice  was  300  lb*. 
You  wdl  find  tables  of  tests,  etc,  in  the  text  books  by  Qerk, 
Donkin  and  others.  R.  L  C 


Lubrication  of  Wrist  Pin, 

Qyde.  C,  Nov.  9. 

Editor  Horseless  Age: 

Will  you  be  kind  enough  to  tell  me  through  your  paper 
the  tuual  method  of  lubricating  the  wrist  pin  end  of  connect- 
ing rod  of  gasoline  engines  (two-cycle,  marioe,  with  closed 
crank  chamber)? 

Can  you  give  me  the  address  of  some  firm  which  sells  com- 
plete sets  of  castings  with  blue  prints  of  1  and  a  h.p.  gasoline 
marine  engines?    Yours  truly.  H.  G. 

1.  First,  a  hollow  wrist  pin  with  a  screw  plug;  when  the 
cr^nk  is  at  lowest  position  the  center  of  wrist  pin  it  in  line 
with  a  hole  through  outer  caslmg.  ttie  Utter  hole  being  also 
plugged.  Another  plin  noted  on  an  English  engine  had  the 
two  holes  connecting  with  a  tube  passing  over  a  cup  formed 
on  wrist  pin  end  of  connecting  rod.  In  larger  engines  1  be- 
lieve this  has  been  supplemented  by  a  grease  cup  reached 
through  hand  hole  in  casing. 

2.  Try  Palmer  Gas  Engine  Co.,  Mianus,  Conn.,  or  llianna 
Motor  Works,  same  place.  R.  L  C 


Qasollne  Burners. 


Amsterdam,  N.  Y.,  Nor.  9^ 
Editor  Horseless  Age: 

We  take  the  liberty  of  asking  you  if  you  know  of  a  gaso- 
line burner  for  a  steam  boiler.  Wc  have  tried  two.  but  they 
do  not  give  ns  the  amount  of  fire  we  wanL  Can  you  tell  na 
how  to  make  one  or  of  some  one  that  will  sell  one? 

SMEALLIE  BROS, 


Favor  ns  with  parttculjirs  ol  those  you  have  tried.  In 
Steam  Boiler  Number  we  shall  devote  some  space  to  bamera. 
We  refer  you  to  our  advenising  columns.  R.  I.  C 


Inlet  and  Exhaust  Ports. 

jeannette.  Pa. 
Editor  Horseless  Age: 

^^llat  shnitM  be  the  siir  of  the  tnlri  and  cxfaatist  ports  ol 
a  two^ycle  engine   runnlnR    ai  duo   lo  BOD  rrvolutioiia,  I 
6  in.,  stroke  6yi  in?  F,  S.  1 

Answer. — Suggest  i^  and  a  lii. 


I 
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What  Causes  Noise  of  the  Exhaust? 


Richmond,  Va.,  Nov.  lo. 
Edi'or  Horselcfs  Age: 

Why  docs  a  gas  or  gasoline  engine  make  a  noise  with  the 
exhaust? 

Would  an  enfpnc  with  long  cylinder  stroke  make  less  noise 
thin  one  with  short  cylinder? 

Would  it  be  (Ktssible  lo  have  the  explosive  mixture  com- 
pletely burned,  so  that  no  energy  would  be  left  and  on  ex- 
hau<;ting  no  noise  would  take  place? 

li  we  had  a  long  cylinder  for  rxi>erimcnt,  say  3  yds.  long, 
on  exhaust  would  there  be  any  noise?  (Engine  not  lo  ex- 
haust on  (our-cyde  principle,  but  after  each  stroke  not  forced 
out.)  F.  D. 


MISCELLANEOUS    QUESTIONS. 

Hamilton,  O.,  Nov.  9. 
Editor  Horseless  Age: 

What  sire  pump  is  required  for.  pumping  gasoline  for  an  en- 
gine with  z  y/i  X  4  stroke,  and  the  amount  of  gasoline  for 
each  explosion  at  600  revolutions?  Do  the  different  speeds 
vary  the  amount  of  gasoline  for  each  explosion,  and  how  can 
we  make  complete  combustion?  E.  M.  STEVENSON. 


1.  The  passage  of  gases  at  high  pressures  into  the  atmos- 
phcre  causes  the  vibrations  of  matter  manifested  in  the  noise. 
The  idea  uf  the  muffler  is  to  lessen  the  pressure,  at  any  one 
place,  by  increasing  the  number  of  passages. 

2.  To  some  extent.     See  No.  3. 

%.  If  ihe  pressure  in  cylinder  falls  to  that  of  the  atmosphere 
we  fail  to  see  how  there  could  be  any  noise  when  communica- 
tion is  opened  between  interior  and  exterior.  The  idea  of  a 
long  cylinder  has  occurred  to  many,  and  some  ingenious  at* 
tempts  to  save  the  pressure,  which  now  goes  out  simply  to 
agitate  the  surrounding  air.  have  appeared  in  one  form  or 
another  of  compound  engine.  Several  have  been  shown  in 
The  Horseless  .Vgc.  and  in  this  connection  see  "Gas  Engine 
Cycles."  by  J.  D.  Rooi^  R- 1.  C 


1.  Would  suggest  14  31  ^  in. 

J.  The  amount  varies  according  to  the  horse-power  and  the 
more  or  less  perfect  combustion.  The  intention  is  to  pump 
enough,  an  overflow  pipe  conveying  the  surplus  back  to  tank. 

3.  Note  previous  answer. 

4.  A  complete  answer  would  cover  the  entire  theory  and 
practice  of  explosive  motors,  and  for  obvious  reasons  a  spe- 
cific reply  cannot  be  given.  R,  I.  C. 


A  New  French  Tire. 


l*hc  voitureue  of  the  Societc  des  Voitnrettes  Leon  Bollee. 
which  arrived  second  in  the  race,  Paris  to  Rambouillet  and  re- 
turn, made  this  hard  trip  without  the  least  injury  to  the  pneu- 
matic tires. 

This  is  regarded  as  a  great  triumph  for  the  firm  of  Torril- 
hon  &  Co.,  who  furnished  the  covers  for  the  drive  wheel  tire, 
which  carries  715  lbs.,  is  placed  between  the  two  motor  cylin- 
ders and  was  therefore  subjected  to  a  very  high  temperature. 

Up  to  the  present  no  pneumatic  lire  has  been  found  to  re- 
sist such  conditions.— La  Locomotion  Automobile. 
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OUR  FOREIGN  EXCHANGES. 


"La  Houche"  Volturette. 


Among  ihc  prize  winners  in  the  Bortlcaux-Diarriu  race  was 
4  hlilc  gasoline  carriage  named  "La  Mouche."  or  ihc  motuc, 
btiilt  by  Teste  &.  Morel,  of  Lyons,  France. 
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The  frame  i>  of  cold  drawn  steel  tubing  and  a  De  Dion  ft 
Boaton  jacketed  motor  furnishes  the  power. 
The  weight  of  the  vehicle  is  47s  tbs.  and  the  price  $750. 
tn  the  race  ii  imde  an  average  of  17  miles  an  hour. 


Safety  Steering  Gear. 

The  Motor  Car  Journal  has  the  following  account  of  a  de- 
vice brought  out  by  Geo.  Idcn.  manager  of  the  Motor  Manu- 
facluting  Co,,  Ltd.,  and  which  is  now  adopted  on  the  vehicles 
of  (hat  company.  Our  readers  will  note  the  few  parts  and  the 
ntrat  design  which  cnnducet  to  the  parts  rciaining  their  relative 
poiitinn,  even  though  ihc  nuts  or  split  pins  should  (ail. 

F.2ch  of  the  L-ihapcd  ancles  of  the  steering  wheels  is  pro- 
vided with  a  crank  arm  or  lever  cxtrndmg  hon/ontally  there- 
from. Thc»e  cranks  arc  connected  by  a  stout  bar.  each  end  of 
which  is  turned  down  ai  right  angles  and  screw-threaded:  the 
end*  are  free  to  inrn  in  the  crank  arm.  Toward  one  end  of 
this  couplinii  rod  is  pivoted,  by  meant  ol  a  link  or  knuckle 
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joint,  one  end  of  a  rigid  connecting  rod,  which  at  its  olhar  and 

is  similarly  attached  to  a  crank  arm  or  lever,  known  as  the  "bl- 
Icr  crank,"  operated  by  the  steering  handle  or  "tiller." 

The  shaft  of  this  tiller  crank  Is  pivoted  or  joomaled  in  a 
bearing  mounted  on  a  6xed  part  of  the  vehicle  trame. 


A  Durable  Ignition  Plug. 

A  foreign  conteniporar}-  gives  a  descriptioa  oi  a  new  igni- 
tion plug  manufactured  by  Bisaon,  Bcrgca  ct  Cic,  Pans, 
France.  It  is  called  the  Helical  Ignition  Plug,  because  the 
secondary  wire  is  not  attached  ir>  it  by  a  screw,  as  ts  usual,  but 
is  wound  around  the  top  of  a  helix  which  surtnooots  the  pkig. 
thus  prcvcniing  the  breaking  ol  the  porcclun  by  too  luM 
adjuiitmcnt  of  the  wire. 
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In  the  ordinaf7  plug  the  rod  in  the  center  beats,  expands 
and  breaks  the  )K»rcctain  to  which  it  is  rigidly  attached.  an4 
this  liability  to  breakage  is  increased  because  one  end  of  the 
porcelain  is  r»|iostd  to  a  high  lempcrsiurc  while  the  other 
is  subjected  to  cold  air  or  rain. 

Breakage  is  obviated  in  this  new  plug  by  the  mode  of  fas- 
tening the  induction  wire,  by  fastening  the  rod  to  the  poreeUin 
at  a  tingle  point,  and  bv  making  the  porcelain  in  two  pieces 
separated  by  a  washer  that  is  heat  proot 
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Goodyear  Pneumatic  Tires. 


The  Goodyear  solid  rubber  carriage  tires  have  long  been 
iavofably  known  to  the  trade.  The  solid  rubber  tire  busi- 
ness, however,  was  but  a  stepping  stone  for  the  Goodyear  Co. 
to  the  pneumatic  tire^jusiness.  into  which  they  have  recently 
entered  on  a  large  &caJc,  having  equipped  an  extensive  plant 


The  No.  r  closed  circuit  battery  for  gas  and  gasoline  engine 
ignition,  is  guaranteed  to  give  jcn-ampere  hour  service  with- 
out attention  of  any  kind. 


exclusively  (or  this  purpose.  The  sprctal  advanuge  which 
ihcy  claim  (or  their  lire  is  the  heavy  fabric  with  hca^T  skim 
ccMt  nl  rubber  between  each  ply,  so  that  the  plies  will  not  kink 
or  separate  in  action,  as  is  the  case  in  many  fine  fabric  tires 
The  Goodyear  Co.  manufacture  quite  a  number  o(  standard 
sizes  and  arc  prepared  to  make  any  kind  of  pneumatics  lo 
orda. 
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Battery  Outfit  for  Starting  Gasoline 
Engines. 


L.  H.  Allen,  3427  Michigan  Ave..  Chicago,  III.,  special  agent 
for  the  Nungesscr  electric  baltertra.  is  putting  on  the  mar- 
ket a  set  of  drj-  batteries  for  starting  motor  carriages,  con- 
sisting of  12  cells  ot  the  1900  Nungess.er  batteries.  bi»x  and  pri- 
mary coil  alt  ready  for  use.   The  weight  of  the  outfit  is  33  Ihs. 

The  coil  is  said  to  be  thoroughly  damp  proof,  is  guaranteed 
up  to  1,000  sparks  per  minute,  and  is  wound  specially  for  dry 
battery  current.  This  set,  if  used  two  or  three  minutes  at  a 
time  and  for  15  to  20  minutes  per  day  I'or  starting  purposes, 
wtll  give  from  six  months  to  a  year's  service. 

The  voltage  is  6.  the  initial  amperage  on  short  circait  is  30. 
bat  a  resistance  coil  reduces  the  flow  of  current  to  2  amperes, 
which  gives  clBcient  service  and  long  life. 

Another  distinctive  advantage  claimed  for  Ihi.'i  set  of  bat- 
teries is  (Iwl  if  Ihcy  become  polarijed  from  heavy  service  or 
accidental  short  circuti.  they  can  be  recharged  without  being 
teincvcd,  the  same  as  a  storage  battery,  by  connecting  to  an 
incandescent  line  with  a  lamp  in  circuit  to  the  binding  posts 
on  outside  of  the  box. 


Battery  Facts. 

1  his  is  the  title  of  a  little  pamphlet  issued  by  the  Edison 
\ffg.  Co..  manufacturers  uf  the  well-known  Kdison-Lalande 
primary  batteries,  which  are  extensively  used  for  sparking 
gas  and  gasoline  engines.  The  title  of  the  pamphlet  ts  not  a 
misnomer,  for  the  R>lison>[^lnnile  tiail'TfJcs  have  been  long 
enuuffh  on  the  market  to  establish  a  reputation  among  the 
largest  users  of  both  ^talionar^'  and  portable  gas  and  gasoline 
engines,  who  in  this  pamphlet  testify  lo  their  uniformly  satis- 
factar)'  experiences  with  them. 

Quite  a  number  of  difTrrtnt  sizes  and  types  are  funished  by 
the  company,  but  the  one  specially  recommended  for  boat 
and  vehicle  engines  is  the  ty^ic  "V"  cell,  with  liquid-tighi 
steel-enameled  jar.  or  the  "A  A"  cells,  which  have  lower  in- 
ternal reststancc  than  "V"  and,  consequently,  greater  availa- 
ble current. 

Thry  also  have  a  new  spark  coil  for  gas  engine  work  called 
the  Edison,  which  contains  6  pounds  of  copper  wire  and  there- 
fore gives  the  required  spark  with  less  than  half  the  current 
usually  employed  and  saves  thi:  batteries  to  that  extent. 

They  have  recently  moved  to  «  new  store  at  20th  Sl  and 
Tiflh  Ave.,  New  York. 


Aluminoid. 


.Motor  vehicle  ma  mi  fact  u  re  rs  appreciate  the  need  of  an 
aluminum  alloy  which,  while  preserving  the  lightness  and 
malleability  of  this  metal,  shall  also  possess  sul^icicnt  tensile 
strength  and  stiffness  to  withstand  the  strains  of  mechanical 
use.  The  allny  known  as  "Aluminoid,"  now  used  by  quite  a 
mmiber  nf  ma^ufacturc^^  for  certain  parts  of  their  vehicles, 
is  giving  very  general  satisbciion.  It  has  the  .stiffness  and 
tensile  strength  uf  sttel,  having  been  tested  by  the  U.  S.  Gov- 
ernment to  a  strain  of  55.000  lbs.  to  the  square  inch. 

"Aluminoid"  castings  and  sheet  for  panels  are  made  by  the 
Hill.  Whitney  &  Wood  Co..  Waltham,  Mass. 

FOR    SALE. 

Columbia  light  roadster  tricycle.  Good  for 
Motor  experimental  purposes.  Wheels  24-40.  Cushion 
t;res.  HENRY  HILDEBRANT.  Washington  C.  H., 
Ohio. 
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No.  6j6,a4S.  Oct.  31,  1899— Gasoline  or  Gas  Engine.  Emn 
H.  Korsmcyer.  Higginsville,  Mo.,  assizor  of  one-half  to 
Friu  Langkrahr.  of  same  place. 

Fig.  t  is  a  vertical  section  through  engine.  Fig.  2  is  a 
plan  of  one  end  of  cylinder.  Ftg.  3  i<  a  vertical  section  of 
cylinder.  Fig.  4  is  a  vertical  section  through  valve  mechanism. 
Fig.  5  is  a  horizontal  section  on  line  5'  5.  of  FJg.  4.  Fig.  6  is 
n  view  on  line  6,  6,  of  Fig,  40. 

It  will  be  observed  that  the  annular  spaces  between  the 
water  jacket  sections  C  and  (7  and  the  cylinder  C  communi- 
cate with  each  other  through  the  segmental  chamber  c.  *o  that 
an  effective  cooling  of  the  cylinder  will  be  had.  water  being 
ndmiltrd  preferably  through  an  inlet  in  the  top  of  the  section 
C  and  being  discharged  through  an  outlet  pipe  at  the  bottom 
of  section  C*.  The  water  section  is  shown  as  formed  with 
lateral  flanges  c'  (see  Fig.  a1  that  will  be  bolted  to  the  top  of 
the  bed  A,  and  thus  serve  to  hold  the  parts  rigidly  in  position. 

In  the  under  side  of  the  cylinder  C  is  formed  the  admission 
and  exhaust  port  h,  and  this  port  h,  as  shown  in  Figs  1, ;;  and 
4,  cnmmnnicates  with  the  interior  of  the  valve  casing  or  sup- 
port H.  that  is  bolted  as  at  h  (see  Fig.  3)  to  the  under  side  of 
the  cylinder  section  C  The  valve  casing  or  support  H  has  an 
opening  formed  in  its  side,  through  which  opening  parses  the 
seat  ca.«ing  K  of  the  exhaust  valve  K*.  The  seat  casing  K  has 
its  reduced  cylindrical  portion  k  extending  within  the  cham- 
bered valve  casing  H.  and  the  seat  casing  K  is  furni-ihcd  with 
an  enlarged  portion  k'.  that  hears  against  the  side  of  the  valve 
casing  H  and  is  provided  with  flanges  k*.  through  which  pass 
the  bolts  k'  fve  Frg.  O.  that  engage  flanges  h'  on  the  valve 
casing  H  and  retain  the  seat  casing  K  in  p-isition  The  valve 
•eat  ca*ing  K  is  provided  at  one  side  with  an  exliaurt  port 
10.  and  through  the  casing  K  exicnds  the  stem  k*  of  the  ex- 
haast  valve  K',  this  valve  stem  passing  through  an  elongated 
hraring  in  the  end  of  the  casing  K  and  beinii  encircled  by  a 
s'rong  coil  soring.  K*,  the  outer  end  of  which  spring  bears 
Kffainst  a  wa*her  5.  the  position  of  which  washer  may  he  ad- 
i*'«ted  by  niean<  of  a  nut  ^  upnn  the  threaded  end  of  the  valve 
ftrm  k*  tn  order  to  vary  the  ten«lon  of  the  spring  K" 

tn  the  under  side  of  ihe  valve  easing  H  is  formed  an  npen- 
'»»«  to  receive  the  reduced  portion  m  of  the  rasing  M  fsee 
Fw*.  3  and  4V  the  unoer  pnrtion  of  this  ca«ing  M  hetne 
fofmed  with  ft  wat  fnr  the  valve  M'.  the  stem  m'  of  which 
extends  downward  through  an  elongated  bearing  and  is  en- 
circled by  a  weak  coil  onrlrtg  ^^.  that  *ers-es  to  hrtid  the 
vnlve  M'  normallv  against  it«  «rat.  The  tension  of  the  imng 
M'  can  be  varied  by  ntean«  of  a  nut  m'  npon  the  end  of  the 
valve  stem  m',  thi«  nut  wrvtng  tn  *hifl  the  wa*her  m*  ngain^l 
which  the  lower  end  '»f  the  cotl  spring  m*  bears.  The  valve 
seat  easing  M  is  connected  by  bolts  ft  with  flanges  0  and  10. 
that  profect.  rr*pcHiveIv.  ff<>m  the  brtttnm  of  the  valve  easing 
IT  and  from  the  »eat  casing  M.  f  See  Fig.  .t ^  Tn  one  «idr  of 
the  seat  csstttg  M  h  formed  ■  port  m*.  that  commtinlcales  with 
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the  interior  of  the  mixer  casing  P  (<rc  Fig.  41.  that  U  atiachol 
to  the  valve  casing  H  by  bottn  13.  that  pa^s  through  tlange^ 
projecting,  respectively,  from  the  vaivv  casing  or  support  H 
and  tlie  mixer  casing  P.  (See  Fig,  i.)  The  bottom  of  the 
mixer  casing  P  is  formed  with  a  downward  extension  P'.  pro- 
vided with  a  series  of  perforations  p.  through  which  the  sup- 
ply of  air  will  be  admitted  from  a  circular  chamber  R.  that 
surrounds  the  extension  P'  of  the  mixer  casing  P  and  re- 
ceives the  air  supply  through  the  lateral  opening  r.  Within 
the  interior  of  the  iraxer  casing  P  is  the  spreader  hood  S. 
preferably  of  conical  shape  and  formed  of  wire  gatixe  or  like 
material,  adapted  to  diffuse  the  gasoline  and  effect  a  better 
exposure  of  the  same  to  the  supply  of  air.  The  spreader  hood 
S  is  connected  to  the  valve  T.  the  upper  end  of  which  passes 
through  the  top  of  the  mixer  casing,  while  its  tower  conical 
end  rests  upon  the  upper  end  of  the  oil  valve  seat  U,  thmugh 
which  the  gasoline  will  he  supplied  by  a  pipe  V,  communicat- 
ing with  a  reservoir.  The  valve  seat  U  is  of  annular  shape 
and  i<  provided  with  a  screw- threaded  portion  n  to  engage  the 
screw -threaded  lower  part  of  the  extcn^il■>n  P'  of  the  mixer 
eating,  as  shown  in  Fig.  4,  and  the  valve  seat  U  i<  provided 
with  an  exterior  flange  u'.  that  projects  beneath  the  air  supply 
chamber  R  and  serves  to  retain  this  chamber  in  position. 
Preferably  the  mixer  chamber  P  is  provided  with  a  vertical 
transverse  wall  p'  in  order  to  insure  a  more  thorough  ad- 
mixture of  the  air  and  oil  and  lo  insure  also  a  greater  ex- 
posure of  the  mixed  air  and  oil  or  vapor  to  the  hot  wall  of 
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the  valve  casing  or  support  H,  u  will  presently  more  fully 
appear.  By  rcterence  to  Jrig.  I  ot  the  drawings  ii  will  be  seen 
Utat  the  »tciu  k*  of  the  cxtiaust  vaive  K.'  project:!  iliruugh  a 
cut-away  i^pace  a ,  loruicd  in  itie  ba^c  or  bed  A.  and  Uirougb 
the  Mde  wails  oi  tJie  bed  ut  Uiac  A  cjUcods  a  rock  aliaft  a',  tUat 
carries  ao  arm,  a',  aOapud  at  titc  proper  uinc  to  cutiiact  wttU 
the  litem  k'  ot  itie  cxnaust  valve  and  iorce  thu  vaive  from 
Ha  acai  m  order  to  perinii  the  escape  ot  burned  gasc^  atier 
Lhc  cxpioMon  wutuu  itic  cyimdcr  lias  occurred.  Upon  the 
outer  end  oi  Uic  rock  stiait  a*  i:a  attacbed  an  arm  a*  i^bown  by 
doited  imcs  in  lig.  i),  mis  arm  bcmg  actuated  m  the  usual 
maimer  tur  cuniroiliug  tiie  exliauat. 

t*rom  tlic  iorcgomg  dcbcripuon  the  operation  will  be  seen  to 
be  as  tuUuw»:  ii  it  uc  u^umed  iliat  Uie  piittona  U  and  i>  arc 
at  ibe  cxucmc  oi  tbeir  inward  stroke  or  as  close  logctbcr  a^ 
Uiey  come,  tUcn  a&  incy  move  outward  toward  ibe  poaiuon 
Aduwn  m  I'ig.  i  air  wuJ  oc  drawn  uirougb  tiic  air  :>uppiy  pipe 
K  and  wui  pa»k  ibruugh  tiie  periorauon  p  and  up  mto  lue 
mixmg  ciiamber  P,  and  as  the  air  i»  ibu»  drawu  into  itie  mix- 
ing cliambcr  the  spreader  huod  b  wUl  be  raised  sbgbtiy,  there- 
by liiiing  the  od  supply  valve  1  trum  it^  &cat  and  pcruutting 
a  poruuu  ot  oil  lo  pai^s  inio  the  buitoui  oi  the  mixuig  cham- 
ber, ihc  mixed  oil  and  air  wiU  be  drawn  through  the  spreader 
bood  S,  and  tlieiice  over  the  uansverse  plate  p',  and  thence 
downward  along  tlie  hut  wall  oi  the  valve  casing  ur  support  H 
and  uito  the  ports  m'  oi  the  seat  casing  M,  the  valve  M  hav- 
ing bccu  Ufted  irom  its  seat,  and  the  mixed  supply  ot  air  and 
od  or  vapor  will  pass  upward  through  the  valve  casing  H 
and  through  Uic  port  h  into  the  cylinder  C  until  the  trunks  or 
pistons  U  D'  are  at  the  extreme  oi  their  uuiward  movcmcnL 
The  trunks  or  pistons  D  D  will  tlicn  move  inward,  thereby 
compressing  the  mixed  air  and  oil,  and  when  about  the  ex- 
treme ot  their  inward  stroke  the  explusion  of  the  mixture 
withm  the  cylinder  C  will  be  clfeclcd,  thereby  forcing  the 
trunks  ur  pistons  D  I)'  outward  to  the  position  in  Fig.  t  of 
the  drawings.  It  will  be  understood,  oi  course,  that  during 
this  second  outward  movenieut  ol  the  trunks  or  pistons  D  and 
W  the  exhaust  valve  K'  and  Uic  valve  M'  will  be  closed. 
When,  however,  the  trunks  or  pistons  U  D'  reach  the  limit 
oj  their  outward  movement  and  begin  to  reverse,  llic  lever 
arm  a'  on  the  ruck  shaft  a*  will  conuct  with  tJie  valve  stem 
k*  and  force  the  exhaust  valve  K.'  from  of!  its  seat,  thereby 
permitting  the  burned  gases  to  escape  from  the  cylinder  C. 
It  will  be  uiidersiuod.  ot  course,  that  the  explosion  of  the 
mixed  air  and  gas  or  oil  occurs  only  at  each  second  revolution 
of  the  crank  shaft 

Eight  claims.    Application  tiled  Nov.  18,  i8g6. 

No.  637.20^ — Motiuu-Kc  versing  and  Speed-Changing 
Mechanism.— John  C.  Dcs  Granges,  Los  Angeles,  Cal.,  as- 
signor to  Hester  Des  Granges,  same  place.  Filed  Feb.  27, 
18991.     Serial  No.  707,077.     (.No  model.) 

Claim. — A  motion  transmitting  and  reversing  device  com- 
prising two  cones,  one  on  a  driving  and  one  on  a  driven  shaft, 
both  having  a  longitudinal  movement  on  their  respective 
shafts  but  non-rotativc  thereon;  one  of  said  cones  being  a 
double  cone  comprising  two  cones  base  to  base  and  the  other 
being  a  single  cone,  the  conical  surfaces  of  the  double  cone 
adapted  to  receive  on  cither  side  of  its  common  base  the  roll- 
ing contact  of  the  conical  surface  of  the  single  cone,  and 
means  to  move  the  cones  and  to  keep  their  conical  surfaces 
in  conuct,  whereby  when   motion  is  impaned  to  the  dnviog 
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shaft  a  variable  motion  may  be  imparted  to  the  driven  shaft 
and  the  motion  of  the  same  may  be  reversed. 

No.  6j6.999" Running  Gear  for  Vehicles. — Robert  W. 
Jamieson,  Rochester,  N.  Y.  Filed  July  8,  1899.  Serial  No. 
723.190,    (No  model.) 

Qaim. — In  a  vehicle-steering  device,  the  combination  with 
an  axle  secured  to  the  vehicle  frame,  having  arranged  upon 
each  of  its  opposite  extremities  one  member  of  a  segmenta] 
bearing  struck  from  a  center  witliin  the  wheel  hubs,  or  short 
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stud  axles  supported  entirely  in  and  by  the  wheels  and  pro- 
vided upon  ihcir  inner  ends  with  a  co-operating  bearing  mem- 
ber adapted  to  engage  within  the  former  member,  and  means 
for  causing  the  simuluneous  adjusting  of  the  wheels. 

I'hcre  are  16  other  claims. 

No.  636.926— Fluid  Pressure  Engine. — Leon  Serpollet. 
Paris.  France,  assignor  to  La  Societc  des  Gcncrateurs  a  Va- 
porisation Instantanee,  Systeme  Leon  Serpollet),  of  France. 
Filed  Nov.  18.  1898.    Serial  No.  696.801.    (No  model.) 

Claim. — In  a  steam  engine,  a  plurality  of  single-acting  cyl- 
inders opening  at  one  end  into  a  common  chamber,  pistons  in 
said  cylinders,  a  driving  shaft  working  in  said  chamber,  pit- 
men connecting  the  pistons  with  said  driving  .shaft,  exhaust 
p.iris  for  the  cylinders  adapted  to  be  opened  or  closed  by  tlie 
movement  of  the  pistons  themselves,  inlet  ports  for  the  cylin- 
der, outwardly  opening  puppet  valves  controlling  said  inlet 
ports,  stems  for  satd  valves,  springs  acting  on  said  stems  to 
hold  the  valves  normally  closed,  a  rotatable  cam.  located  be- 
tween and  adapted  lo  act  on  the  ends  of  said  valve  stems  to 
open  the  valves  against  the  tension  of  the  springs,  said  cam 
comprising  a  sleeve  having  thereon  two  acting  cam  surfaces 
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tipcrinff  from  iheir  point  of  greatest  widlfi  inwardly  toward 
ihc  middle  of  the  sleeve  bui  icparatcd  »!  llicir  inner  ends  by  a 
non-acting  space;  gearing  for  continuously  rotating  said  cam 
daring  ihc  running  of  the  engine,  and  means  for  moving  it 
laterally  between  llic  ends  of  ihc  valve  stems  to  bring  cither 
of  the  cams  or  a  wider  or  narrower  part  thereof,  or  the  non- 
actmg  intcmicdatc  si>acc  thereof,  into  alignment  with  said 
stems. 

No.  657.01S— Motor  Vehicle.— Michael  J.  O'Donnell.  Chi 
cago.  111.,  assignor  to  Joseph  A.  O'Donnell,  same  place 
Filed  June  15,  iSqq.    Serial  No.  7»,689.    (No  model.) 

Claim. — In  a  motor  vehicle  or  cycle,  the  combination  of  a 
frame,  drive  wheels,  an  inner  and  outer  driving  flange  on  one 
of  said  wheels,  a  drive  shaft  monnted  in  fixed  bearings,  a  suit- 
able drive  motor  and  coniicctiuns  to  said  shaft  swmging  bear- 
ing arms  pivoted  concentrically  with  said  drive  shaft,  a  driven 
shaft  carried  by  said  swinging  arms,  drive  ge-ir  between  ^mi 
drive  and  driven  shafts,  a  drive  pinion  carried 'by  said  driven 
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ihaft  tocAted  between  said  driving  flanges,  extensions  on  two 
of  said  swinging  arms,  .1  rod  connecting  said  extensions,  and 
meant  connected  with  said  rod  for  moving  said  swinging  arms 
to  throw  said  pinions  into  or  out  of  driving  contact  with 
either  ol  said  RanKcft. 

No.  6,16.065— Electric  Vehicle.— Theodore  B.  Enti.  Phila- 
delphia. Pa.  Filed  Aug.  5.  tSpQ.  Serial  Nn.  756,280.  (No 
model.) 
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Claim.— An  rlcetnc  vehicle  comprising  a  truck  consisting 
of  vxlea  and  wheels  and  perches  or  reaches  rigidly  attached  to 
the  axles,  a  motor  on  the  truck,  a  ba:tery  box.  a  carriage 
btMly,  and  two  seta  of  springi  whereof  one  9et  h  tnlerpxsed 
between  the  track  and  the  cArri.iKi  body  and  the  other  set  is 
mterposed  between  the  battery  box  and  the  truck. 

No.  6y>,!;(i«— Klectric  Vehicle.— Theodore  B.  Enti.  Phila- 
delphia. Pa.  Filed  Atig.  s.  t9».  Serial  No.  736,27*.  (No 
model.) 
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No.  6,914— March  30,  i8g>— Explosion  Engines. — P.  M. 
Justice  (communicated  by  the  Pope  Mfg.  Co.). 

The  motor  F  has  a  cylinder  provided  with  radiating  flanfc* 
f.  The  water  jacket  or  cooling  device  is  applied  to  the  head 
of  the  cylinder  and  the  adjacent  portions  of  the  valve  boxes. 
The  jacket  F*  around  the  cylinder  head  ts  tightlr  dosed.  tfa< 
supply  pipe  f  being  connected  thereto  at  the  lowest  point, 
while  the  delivery  pipe  C  i^  connected  thereto  at  the  highest 
point.  The  radiating  pii>e  F'  rises  irum  the  delivery  end  of 
the  chamber  williin  the  casing  to  the  highest  point,  and  ia  then 
coiled,  in  an  open  coil,  to  give  the  requisite  length  for  radia- 
tion and  consequent  cooling  of  die  contained  water.  A  ibon 
pipe,  F*.  affords  a  connection  between  the  coil  and  the  cool- 
ing jacket,  as  well  as  a  moderate-sued  reservoir,  and  its  end 
ts  closed  by  a  cap^  f.  The  shaft  of  the  motor  hu  seciircd 
thereto  an  arm,  (j,  to  the  ends  of  which  are  pivoted  the 
weighted  governor  arms  C,  held  normally  toward  the  center 
of  rotation  by  a  spring,  g*.  Links,  g*.  connect  the  arms  G' 
with  a  B'>vcrnor  disk,  U*.  mounted  loosely  on  the  motor  shaft, 
so  th.it  the  governor  disk  will  rotate  witl»  th«  motor  shaft,  but 
its  relative  poi>iti<in  thercun  will  be  changed  circumferentially 
by  the  action  of  the  governor  arms  G*;  thereiore,  as  the  speed 
of  the  motor  increaws  the  cam  g^  on  the  govfrncr  disk  will 
p;i4S  a  given  point  a  little  earlier  in  its  revolution  with  the 
shaft.  Adjacent  to  the  sluft  and  in  the  plane  of  the  governor 
disk  is  pivoted  an  actu-itor,  G*.  having  a  projection.  ^.  to  bear 
upon  the  periphery  of  the  governor  disk,  the  actuator  bring 


held  toward  the  disk  by  n  v""-  G*.  One  side  of  the  elec- 
tric Igniting  circuit  i*  to  an  aJjuslablr  eontacl 
screw.  G*.  carneii  by  itu  ti*,  while  the  other  side  of 
the  same  circuit  is  connected  to  a  spring  blade  or  vibrator.  GV 
A  lip,  «',  adjustable  on  the  actiutor  G'.  is  arranged  to  engage 
the  end  of  the  vibrator  G',  and  to  keep  the  ume  in  a  state  of 
ctmitant  vibration.  The  end  of  the  KrcM  G*  li  so  adjusted  *s 
to  make  its  contact  (wint  encroach  slightly  upon  the  zone  of 
vibration  of  the  vibrator  G'  when  the  actuator  G*  is  at  the 
I, p.. I  ...  n.  outward  throw,  thf  point  ol  the  screw  being  re- 
t  '■  fur  a  brief  ptthhI  nf  time,  dependent  upon  the 
^l  tie  engine  and  the  legth  of  the  cam  g*.  ao  that  the 
eieetncal  contact  between  the  vibrator  and  the  end  of  the 
screw    is    made    anH    hrokm    ^rvrnil    nmr»,      The    contact 
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in   indu<  ■  cc- 

>ii  vctog  connccttu  vtmi  tuc  >t<4ikin( 


t.  Kev.  B,  UOS. 
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A*^f*nim 


SPECIAL   NOTICES. 

Mst>  iBMrtod  undar  thl»  htadlnr  at  S2.0O  an  Isch  tor  < 
)4«ae.  paxabl«  In  mdvuncc. 


FOR     SALS. 

•    Perfectly    balanced,    valveless,     gasoline    carriage 
motor.     Strong  patents. 

Address  M.  H.,  Care  of  Horseless  Age. 


WANTED. 

Automobile  omnibuses.  Parties  engaged  or  about 
to  engage  in  the  manufacture  of  such  vehicles,  will 
please  conamunicate  with  E.  F.  R.,care  Horseless  Age. 


completed  twont; 


BODIES  FOR  MOTOR  VEHICLES. 

huiMim  bfwli'«  Tnr  tbt^  rolombla  hcO  Eli»clii<:  V»1jicl«  ('i>..  ukIiii  ovr  otctt 
pBtcQWl  door  utd  nlrnJon  operators,  ud  ar«  in  a  po8lllon  to  lm\M  «or- 
tblnic  In  tbat  line.  Do  you  want  bortlitnic  in  Automobile  bodlexT 
iiriNSLBH  4  CO..riinibrln.SI.,B4.'itoii,  Mma». 


FOR   SALE. 

Winton  gasoline  phaeton.  Good  as  new  ;  only  run 
600  miles.  Owner  going  to  foreign  country.  Can  be 
seen  by  appointment.     A<Jdress. 

G.  G.,  Horseless  Age. 


SUITABLE  POWER  FOR  SMALL  SHOP. 

ll^-biir*)-  ii'>TC(ir  llartitr  Rtantlard  upnirhl  etiKinf.  liot  (mIh'  itmlt<>r;  asetl 
bol  »  ttv;  w<^?kK  Hn<)  replaced  by  lAr<ctr  eaeltie.  Flmt  i-1ub^  Iti  erery  re- 
iMcU  ITir.-.  r<J),Cii,  tittw!  for  M1UH  $85-00,  fi.r  iriisollnv;  Jlf-.tM  extra  Tor 
tKvirfc  icTjiler  vrutiont  eoH  or  latT^^rlfw.  Temw.  SUperount.  wllb  order  ; 
bfllanrr.  tight  dritfl  t>4ll  Indiiiif.  ((iiiiniiili>ed  M  r«pr«'BMi'«i  or  moner 
rvroDdcl.  TOE  DE.NIiiON  KLEC I KICAL  BNOI.NX&RINO  CO.,  Now 
H«T«n.  Conn. 


..mm,  mmii  mmim  mi  seaiis,,,. 

GEAR  WHEELS  EVERY  STYLE  OR  SIZE. 

Send  for  Cauloc  A, 
ajKW  Sizen  nf  Oears . . 

BOSTON    GEAR    WORKS,    Boston,    Mass. 

BUfWINTETTGHjIBLE 

PUI|yO  made  tor  Auiomo. 
U  n  A I  n  U  biles,  in  sizes  to  suit 
nli  requirements.  Prompi  deliv- 
eries made.    Address: 

BALDWIN  CYCLE  CHAIN  CO., 
WORCESI£R.  MASS..  U.S.A. 


Graphite  Lubricants, 

ALL  KINDS.  ACCORDINQ  TO  WANTS. 

Special  prer>aruion>  (or  G««rt  of  Electric  Motora  and  (or  Cyllndcn  of 
Hotur  Eftflnes.    Senfl  fox  Clfcniara  and  Prlcci. 

iBseph  Oixon  Crucible  Co.,   -   Jersey  City,  N.  J. 

WANT  THE   RIGHT 

To  manufauturK  an  eoftine  loii)*  [Kiwhd  tninsinKMut)  rlBvlne.  etc..  from 
RNDP  one  wlm  ba»  iiatent  un  namt-.  or  woiilit  like  l<i  IlKura  with  maiiafao- 
tiitv<r«,  paytntT  tbom  royalLr.  or  nso  tbtflr  proiluct  «xi<lualTuty,  Send  draw- 
IDS* ;  MMln  rofaliy  and  prloa  outrlicbt.    HANC  FACTCRKK.  core  of  B.  A. 


Seamless  Cold  Diawn  Steel  Tubing.  ;|£SS€ 
Shells,  Cyllideis  and  Tanks,         •TST-''^""^ 

DROP    FORCINOS   AND  STEEL   STAMPINGS. 

mm  STEtNMETZ  I  CO..  Dniil  Building,  Pbilidelphia,  Pi. 
DRY    BATTERIES 

For  Sparking  Gas  and  Gasoline  Motors. 

LOUti  LIFE,  HELlABlUfY,  HIGH  VOLTAGE. 
IK    SUCCESSFUL    D8B    FOll    THIS   PUBPOSB. 

Dow  Portable  Electric  Issistant  Co.,  ^LlsTOH°!»\Si:' 


HEW  TYPE. 


i^^ 


*•  VICTOiUA.** 

•4  in.,  3J  ""-.  41 '".,  6}  in..  73  in.  and  loj  lo. 


Eberlianlt's  Patent 

ENTIRELY  AUTOMATIC 

CUII 

CUTIilt 

MlCifJNES 

WITH 

Ebirh«rdl'»  Patent 

"Raillal  Duplex" 
Gang  Cutters. 

2ti>  ii'twtb  OalsLod 
at  or  00. 

QOULD  A 

EBERHARDT, 

NEWARK.  H.  J. 


oe 


"A.  R.  B. 


NO  BALLS  TO  CRUSH 


NO  CAGES  TO  WEAE  OtTT 


NEEDS  NO  ATTENTION 


IS  THE  BEST  AXLE 
BEARING     FOR 

MOTOR 

VEHICLES 


//  {:Dmi'itifj  an  A  \[  I*  L  E 
ROLLING  SURFACE 
^or//fl  PURELY  ROLLING 
ACTION  /#  For  DURA- 
BILITY AND  KCON- 
O  M  V     OF     P  O  W  K  R 

ITISUNEyUALLKD 


7//r  FOREIGN   PATEN  IS 
ARE    FOR    SALE 


American  Roller  Bearing 
rwany 


SBf/D  rutt  anCULAUt 


27  STATE  STREET 
BOSTON,   MASS. 

Fatioryt  3»  to  40  BiwroBii  SxitErr 


S4 


THE  HORSELESS   AGE. 


Vol  MIo.  H  Mai 


WE  beg  to  announce  that  we  have  about  completed  our  new  Automobile  Plant  and  that 
have  entered  into  the  practical  manufacture  of  motor  vehicles  of  the 

Daimler*  Phenix  and 


Panhard  *""  Levassor 


SYSTEMS 


STANDARD    AUTOMOBILE    SYSTEMT 

OP   THE   WORLD. 

We  will  have  our  CARRIAGE   CATALOGUE    ready  about 
February  i,  and  be  ready  to  accept  ORDERS  about  February  15,  igoo. 

DAIMLER  MFG.  CO., 

GENERAL  OFFICE  AND  WORKS.  STEINWAY,  LONG  ISLAND." 

Sole  owners  of  the  Daimler  and  Panhard-Levassor  Systems 
for  the  United  States  and  Canada. 


VOLUME  FOUR  COMPLETE. 


(April  5th  to  September 
37th,  1&99,  inclusiTe.; 


To  New  Subscribers  for  Two  Years. 


We  wish  to  place  these  volumes  in  the  hands  of  persons 
permanently  interested  and  therefore  offer  them  only  to  those 
who  will  subscribe  for  two  years  from  April  5th,  1899.     ::    ::    :: 


4 


SEND  $4  AND  GET  THIS  VOLUME  BEFORE  IT  IS  EXHAUSTED. 


CDc  Kensinston  Hutomoblle ... 

TS  the  successor  of  the  horse.     It  is  an  Electric  Storage  Battery  Carriage  and  is  a 
^  *     Thoroughly  Up-to-Date  Edition  of  that  Fin  De  Steele  Vehicle.     Unsur- 

^  passed  for  Speed,  Economy  of  Power,  and  Ease  in  Runniug.     The  Ne  Pius  Ultra 

of  Elegance,  Luxury  and  Generally  Pleasing  Appearance. 


THE   LIGHTEST   AND   STRONGEST   VEHICLE    HADE. 


SMdlbr  oar  An  Booklet,  "The  Hone  and  Kb 
SiKRuor,"  Free  for  the  Aaliuis. 


^rS'pfr'S.SSjr"     KENSINGTON   BICYCLE  ilFQ.  COHPANY,  Buffalo,  N.  Y. 


A 


H«v.  V.  lUlL 


THE   HORSELESS  AGE. 


DIAMOND'S 
POSITION... 

Oo  Sin(le-Tiilie  Pneumatic  Bicycle,  Motor  and  Carriage  Tires. 

"Yjr/E  desire  to  give  due  notice  to  the  yjublic  and  trade, 
^      that  the  Diamond  Rubber  Co,  of  Akron,   Ohio, 
U.  S.  A.,  has  full  and  complete  defences  to  any  suit  that 
may  be  brought  against  it  in  the  name  of  Theodore  A. 
Dodge,  or  any  other  party  professing  to  own  Tillinghast 
patent,  or  any  other  patent,  on  pneumatic  tires.    Our  en- 
tire pneumatic  tire  manufacture  is  free  and  clear  of  the 
Tillinghast,  and  all  other  patents,  and  we  will  so  demon- 
strate if  sued.    We  invite  Mr.  Dodge,  or  any  other  person, 
to  sue  us  on  this  patent,  at  any  time,  and  at  any  place, 
where  he  or  they  know  the  law  permits  us  to  be  sued. 
We  are  an  Ohio  corporation,  and  by  right  and  law  only 
should  be  sued  in  Ohio,  but  we  have  established  agencies 
at  the  cities  of  New  York  and  Chicago,  and  will  defend 
any  suit  brought  against  us  in  the   Federal  courts  at 
those  cities.      We  desire  publicly  to  give  notice  that  ii' 
any  such  petty  business  is  followed  by  the  owners  of  this 
patent  as  suing  the  individual  users  of  vehicles  equipped 
with  our  tires,  or  small  dealers,  we  shall  retaliate  against 
these    parties    personally    and    will    prosecute    anyone 
attempting  to  illegally  interfere  either  directly  or  in- 
directly with  the  manufacture,  sale  or  use  of  our  tires. 
We  give  this  notice  after  full  consultation,  and  Avith  the 
advice  of  our  patent  counsel,  Messrs.  Offield,  Towle  and 
Linthicum.  of  Chicago. 

THE  DIAMOND  RUBBER  CO.,  akrom,  ohio. 


THE  HORSELESS   AGE. 


Vol  t,  N«.1 


CoHPieteLines^fUpj^JQJirp  DRILLS 

Prom  a  light  FHcdoa  Drill  to  m  42-la.  B.  a  P.  F.  DrtIK 

SEND  FOR  CATALOGUE. 


W.  F.  and  John  Barnes  Co., 

996  Ruby  Street,      -       Rockford,  III. 


LiiiEE  ciriciTf  mvi  MlCHim 

ESPECIALLY  ADAPTED  FOR  MAKING  PARTS 
OF  MOTOR  VEHICLES,  MOTORS.  Elo.    .    .    . 


M 


^.^^ 


^?*^«®^^ 


UnOE  CAPACITY. 


AMPLE  POWER. 


RAPID. 


/je 


"A.  R.  B .: 


NO  BALLS  TO  CRUSH 


NO  CAGES  TO  WEAE  OUT 


NEEDS  NO  ATTENTION 


(III  ■tiMWN  niir  ''J  '    <-'  ^<  '-lilufl  «lUi  WIri  P««d. 
(J«Bn><1  Kf1<-tl- '  . cr  r»«l MHl Ubp  B«d. 

Uftp  IttMl  cWi-  torn  8Ud«  sod  ■Uom 

oblix  I"  fi*l>  ■■•''- >'-'" ■    ■ 

f-vpttfir)- witli  Wir*  KnrtS.    .    I|t  iDrtMw. 
<'«p«clty  wttbont  Wirt-  KmwI.  7ft  iDObo^. 

\f»  Hii'ti.  •ml  I>f«rii.u<in  retiOf 


THE  6ARVIN  MACHINE  CO., 


SPftlUe  AMD  VUICN  SIlCtTS. 

MtW  vaiiK. 


1*1111  ArtBifii:*  Stoiib  '  IIh'  t  Inn  In  MkcIiIds  Cki.,  SI  NorUl  Tlh  StTBrt, 
l'lilliwlcl|>t>lft.  ■'»■ 

hsmua :  Uvoueha  a«nlD-UmM-tilnfbF«brtk  AktlanitMirilKkArt, 
It  Vara  HtrkMMv  iWTlIn  4*.  ^hwmuiy. 


IS  THE  BEST  AXLV 
HEARING     FOR 

M  O  T  O 

VEHICLE 

//    .iiaii>/*/f    III    AMP 
KULLING    SURFAI 
tiiMtf  PURELY  RULl.ll 
ACTION  V»  f»r   DUl 
BILITV  AND   KC0I 
O  M  V     OF     P  O  W 

IT  IS  UNEyt'ALLI 

7 At  KOKEltiN   PAI  tM? 
ARE    FOR     SALf 


Amencan  Roller  Beam 
Company 


itWO  pen  etMCCLMMS 


27  STATE  STRE 
BOSTON,   MAS 


I 


Facts  About  Storage  Batteries 

By  l8AtAH  L.  Roberts. 

OTHER   INFORMATION  ON  THIS  SUBJECT  BY 
WELL-KNOWN  EXPERTS  CONTAINED  IN  OUR 

STORAGE    BATTERY    NUMBER.      issue    of   September    27f 

PRICE,   10  CENT9.         STAMPS  OR   COIN. 


THE   HORSELESS   AGE. 


JUMP  SPARK  LEADS. 


DlaienstuiM 
ft  X  4  X  4  liu. 


21  VaftdiMlar  Sirtit. 
MEW  YORK. 


to  2  H.  P.  Gasoline  Motors 

(WITH  Off  WITHOUT  WATER  MCKED 
roH 


VERTICAL  OR  HORIZONTAL. 
ELECTRIC  IfiNIIION.     :: 


Tne  Woodrutf  Patent  System  of  Keying... 

Is  ufcd  hy  The  Largest  AatomoUilo  Works  in  this  Country 
For  Keying  Gears,  Sprockets,  CrankK,  etc.,  to  Shaft». 

WE  GARRY  41  SIZES  OF  KEYS  AND  CUTTERS  IN  STOCK  AND  MAKE  SPECIAL  SIZES  TO  ORDER. 

SEf/D  FOR  CIRCULMR, 


XW  I-wfT*  rtoionr  ioiuble  fur  eiperinumul 
work.  Any  iitrla  of  varrlan  built  to  order 
from  owner's  drswIngB.  Larctr  tArm  for 
bMTT  TotlclM  In  ooone  of  ouDvtruotloD. 

^'^^  liLTBr  iUTOMOBILE  DO., 

'-^        10-12  Cllotfo  Street.  BrooltlyR.  N.  Y. 


COtSON  MANUrACTURiNC  &DMPANT. 


WHITNEY  MFG.  CO. 

HARTFORD  C0NliMU.S.4j 


0  K  DRY  BAHERY. 

NEW  GAS  ENGINE  TYPE. 


POINTS  I M  ORDERfHG. 


THE    PROBLEM    SOLVED. 

No  solution  to  slop  over.  No 
mUaing  of  sparks.  Highest 
voltage.  Quickest  recupera- 
tion. Long  life.  Unaffected 
by  licat  or  cold.    Compactness. 

Non-Polarizing  Dry  Battery  Co., 

625  Broadwayi  New  York. 


Name  of  ergine. 

Number  nf   revolutions   per 

minute. 
Number  of  sparks  per  tnin* 

ute. 
Mode    of    iKnitlon,    whether 

by  spark  coil  or  induction 

coil. 
If  spark  coiL,  whether  butting 

or  wiping  spark. 
Kind  of  spark  contact  points. 

whether  platinum,  steel  or 

other  material. 
Average    numt>cr    of    hours 

per  day  engine  is  run. 


T^HE   const! 
tion  and  qt 

ity  of  our  ^1 

MOTOR 
TIRES" 

are  acknowledc 


THE  GOODYEAR  TIRE  AND  RUBBER  CO..  Akron,  Ohio. 


\  ^  7H  beg  to  announce  that  we  have  about  completed  our  new  Automobile  Plant  and  that 
•   »       have  entered  into  the  practical  manufacture  of  motor  vehicles  of  the 

Daimler^  Phenix  and 


Panhard  ""  Levassor 


SVSTF.MS 


STANDARD    AUTOMOBILE    SYSTEM 

OF   THE   'WORLD. 

Wc  will  have  our  CARRIAGE  CATALOGUE   ready  about 
February  i,  and  be  ready  to  accept  ORDERS  about  February  15, 190a 

DAIMLER  MFG.  CO., 

GENERAL  OFFICE  AND  WORKS,         STEINWAY,  LONG  ISLAND, 

Sole  owners  of  the  Daimler  and  Panhard-Lcvassor  Systems 
for  the  United  States  and  Canada. 


|K,r.*  UK*. 
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IVIOTOR   WHEELS. 


STEERING 
DEVICE 


WITH 


BALL 
BEARINGS. 


R  I  IVI S.   CBE8CENT  Shape  and  Flat  Base 


FLARING    EDGES   IF    DESIRED. 


J 


WESTON-MOTT   CO.,    Utica,  N.  Y. 


YOU  WILL  BE  HELD  RESPONSIBLE.... 

WHEN  the  year  1900  has  twcn  ushered  in  and  the  approach  of  spring  strongly  argues  in  favor  of  automobile  joys ; 
when  your  cxpecUtionti  that  a  ^ood  motor  carriage  can  Iw  purchased  for  less  than  present  quotation  are  not 
realised — then  you  will  place  your  order  and  be  greatly  disappointed  because  immediate  delivery  is  impossible.  Vour 
name  will  have  to  be  placed  upon  the  "waiting  list."     The  delay  to  you  will  be  exasperating. 

Your  order  now,  for  spring  delivery,  will  mean  the  benefit  of  our  best  service  at  ibat  lime. 


Luxury  of 

Locomotion. 

Strength, 

Durability, 

Speed 

and  Beauty. 


K 


t^s*-r 


Absolutely  Safe, 

Swift  and 

Sure. 

The  Winton  is 

for 

All  Seasons. 


Records  for  durability  and 
speed  still  stand  to  our 
credit , 


NO   AGENTS. 


The  WImon  Is  an  all  seaAon 
Virtage.  Cold  weather 
c*  nut  affect  ila  sucrr'ssi- 
fg]  operation 

PRICE,  ftl.OOO. 

With  the  Winton  Hydro-Carbon  Motor  there  la  Absolutely  No  Danger  from  Fire  or  Explosion. 

Argument  for  economical  operation  always  to  the  front.     One  hundred  miles — three  gallons  of  gasoline  (or  naphtha)* 

WRITE  FOR  OATALOa 

THE  WINTON  MOTOR  CARRIAGE  CO.,  Cleveland.  Ohio.  U.  S.  A. 


HORSELESS  AGE 


EVERY  WEDNESDAY. 

DEVOTED  TO  MOTOR  INTERESTS 


Vou  V. 


NEW  YORK,   NOVEMBER   29,   1899. 


No.  9. 


THE    HORSELESS    AGE. 

%  p.  niQUBSOLL,  Editor  and  Froprietoi. 
P*uiucATioK  Orpici : 

M1C4H    TMCT    SOaETY    BuiLDrKG,       -        150    NASSAU    STURHT, 
NEW    YORK. 

(t,  I.  CLEGG,  HKhukal  Editor. 

SUBSCRIPTION,  roa  the  UNintD  Statis  akd  Canada. 
$z.no  A  year,  in  odvnnce.  For  all  foreign  countries 
included  in  the  Postal  Uuion.  $3.{»o. 

COMMUNICATIONS.— The  Editor  will  be  pleased  to  recdve 
(MKnrauni cations  on  trade  topics  from  any  authentic 
sottrce.  The  correspondent's  name  should  in  all  cases 
be  given  m  ad  evidence  of  good  faith,  but  wiU  not  b« 
published  if  specially  requested. 

t#"  One  weeJt's  notice  required  for  discontinuance  or  change 
of  advenisetneots. 


Thi  Hokscless  Age,  150  Nassau  Street,  New  York. 
Entered  at  the  New  York  post-office  as  second  class  matter. 


Oa  iBccoant  of  (lie  cxccavWe  illaoonnia  ciiarvtttf 
b^  K«-«*  Tork.  bank.*  011  ■mall  cfaeckM  nnder  tl>«tr 
new  rule,  autkiMrrlltcra  Mre  rr<|aetitcc)  lo  remit  t>3r 
ro«t  OOc*  or  Exprcaa  nione^*  order  or  K.  V.  draft. 


The  Time  for  an  Exhibition  is  Ripe. 

Xbe  time  is  ripe  for  an  automobile  show  in  New  York.  The 
tocrrasing  interest  manifested  in  the  motor  vehicle  by  the 
more  conservative  portion  of  the  pubhc  and  the  quiet  but 
steady  progress  made  underneath  ihc  surface  by  the  more  con- 
semuivc  manufacturers  indicate  the  coming  winter  as  an 
auspicious  season  to  bring  manufacturer  and  pubhc  together 
for  a  better  understanding  of  each  other.  Having  recovered 
somewhat  from  the  blind  infatuation  that  was  the  result  of  the 
prooaoter'B  spell,  the  people  arc  eager  to  know  something  of 
Ibe  tnotor  vehicle.  It  is  to  the  interest  of  all  that  this  desire 
(or  knowledge  should  be  satisHcd,  and  that  the  erroneous 
notions  which  ha?e  grown  up  in  the  promotion  period  should 
ba  dispelled  by  a  closer  Aciiuntntance  witli  the  machine  and  its 


construction.  Exhibitions  arc  at  all  times  educators,  and  as 
su'.'h  should  be  nicoiiragcd.  This  is  particularly  true  in  the 
esse  of  a  new  industry  oi  such  great  popular  interest,  involving 
coimtless  subjects  that  arc  in  need  oi  expansion.  The  dcmanil 
for  information  is  general.  It  is  not  only  the  public  who  arc 
iu  'search  of  further  light  un  motor  vehicles;  the  nianuiacturcrs 
present  and  to  be,  the  agents,  the  mechanics,  and  all  who  are 
planning  to  take  part  in  this  great  industrial  development  will 
welcome  tlic  opportunities  which  a  motor  vehicle  exhibition 
would  aiTord.    The  need  then  is  apparent 

So  far  as  the  prospects  o)  meeting  this  need  arc  concerned, 
eveo'  sign  is  encouraging.  Manufacturers  so  far  heard  from 
are  ready  tflrtp-operate.  By  the  middle  of  January  ii  is  prob- 
able  that  as  many  as  50  firms,  including  manufacturers  of  parts, 
will  be  eligible  as  exhibitors.  With  respect  to  type  of  vehicle 
and  motive  power,  the  show  would  therefore  be  sufficiently 
large  and  diversified  to  give  even  the  novice  some  conception 
of  the  vast  field  thai  is  opening  up  in  the  nineteenth  century 
locomotion.  Capital  would  be  favorably  impressed,  commer- 
cial enterprise  would  br  turned  motorward  and  the  demand 
from  the  great  purchasing  public  would  be  stimulated. 

The  time  is  ripe. 


To  Check  Abuses  in  Paris. 


Advices  from  Paris  reaffirm  the  reports  published  some 
time  since  to  the  e/Tect  that  the  citizens  of  the  French  capital 
have  lost  patience  with  the  scorching  chauffeur  and  deter- 
mined to  put  a  stop  to  the  nuisance,  notwithstanding  the  social 
rank  and  wealth  of  the  offenders.  Laws  will  be  passed  com- 
pelling the  police  to  take  cognizance  of  the  violations  of  the 
speed  laws  by  whomsoever  committed,  and  an  effort  will  be 
made  to  restore  the  streets  to  their  rightful  owners,  the  public. 
Many  riders  of  tricycles  remove  the  mufflers  from  the  exhaust 
in  order  to  save  weight,  and  tliis,  too,  has  become  an  Intol- 
erable nuisance,  converting  hitherto  peaceful  boulevards  into 
pandemoniums. 


THE   HORSELESS   AGE. 


Vol.  k  Ma.  t,  Hm. 


It  is  not  to  be  wondered  at,  then,  Lbat  the  large  portion  of 
the  populace  o(  Parts  thai  still  retains  its  senses  in  the  midst 
of  the  general  racket  and  clamor,  protests  so  loudly  against 
these  abuses  that  the  Automobile  Club  has  decided,  (or  the 
sake  ol  the  good  name  of  the  industry,  to  throw  its  influence 
on  the  side  of  reason  and  public  order,  and  do  what  it  can  to 
discourage  both  practices. 

It  can  do  much — m  fact,  it  can  effectuaUy  curb  these  rash 
and  senseless  tendencies  if  it  chooses. 


The  Duplicate  Part  System. 

The  announcement  tJiat  the  parts  of  the  well-known  Ser- 
poUet  steam  vehicles  will  be  manufactured  in  the  United 
States  and  taken  to  France  to  be  assembled  illusLrates  again 
the  difference  m  the  factory  systems  of  the  two  countries.  The 
duplicate  _part  system,  which  ts  characteristic  of  American 
manufacture  and  in  largely  responsible  for  our  admitted  su- 
periority in  this  branch  of  industry,  is  but  little  known  tn 
France,  even  the  most  successful  motor  vehicle  manufacturers 
there  having  a  very  imperfect  knowledge  of  it.  The  chief 
owner  of  the  Scrpollet  Co..  who  is  an  American,  found  tt  im- 
possible to  instil  the  idea  into  the  minds  of  his  workmen  in 
Paris,  and  in  order  to  produce  the  vehicles  in  quantities  nece&- 
aary  to  cope  with  the  demand,  he  is  compelled  to  seek  the  aid 
of  American  manufacturers,  whose  factories  are  aU  arranged 
and  whose  workmen  arc  all  trained  for  the  rapid  production  of 
duplicate  parts. 

Large  quantities  of  American  machinery  have  been  exported 
to  France  and  other  Continenetal  coontries  within  the  past 
(cw  yeara,  and  reports  have  been  current  to  the  effect  that 
American  ideas  were  fan  taking  root  in  the  Old  World,  The 
action  of  the  ScrpoUct  Co.,  however,  tends  to  discredit  these 
re|K>rts  and  raises  the  doubt  whether  the  Amcricaniiing  o(  the 
factories  of  the  Continent  ha«  really  progressed  to  any  great 
extent  Indeed,  it  is  pertinent  to  inquire  whether  the  Ameri- 
can system  ever  will  be  generally  introduced  in  the  OM 
World-  It  i*  wholly  foreign  to  its  traditions,  and  its  work- 
men do  not  take  kindly  to  the  innovation.  Some  suggestions 
of  iht  duplicate  pan  system  are  to  be  found  in  Continental 
factorir*  to-day,  and  a  good  deal  of  American  machinery,  but 
the  system  as  a  whole  cannot  be  tacccsifully  transpla.nted. 
To  produce  the  same  work  they  must  have  not  only  the  tools, 
bat  tlic  workmen. 


Theory  and  Practice. 

In  mcfttaniC'  >>■•  r]««wtierc  thrrc  Is  con«:nni  frinion  tie* 
iwrtn  the  lhe<irist  ami  tbr  ■•pr.ifti-a!"  m^n ;  l-ctwcen  the 
one  who  penetrates  to  the  caasrs  and  thinks  and  endeavors  tn 
gcsMtaliK  and  lo  improve,  and  the  one  who  it  cast  and  always 

T-»niiirtL    in    tlf    mould    iif    trntitlfin        B<'(h    irtnit   have    brm 


abused,  it  is  uue,  the  theorist  being  often  confounded  with  the 
dreamer  and  the  "practical"  man  referring  to  the  man  whose 
hands  arc  much  busier  than  his  head.  The  latter  despises 
theory  because  he  does  not  understand  it.  and  the  former  be- 
littles practice  because  his  theories  do  not  square  with  it 
Both  are  extremists,  between  whom  lies  the  rational  nind 
where  theory  and  practice  meet  and  blend  harmoniously,  the- 
ory invariably  leading  to  practice  because  the  theory  is  prae- 
tktl.  Between  sound  theory  and  sound  practice  there  can 
be  no  inseparable  barrier.  Many  sound  theories  rcqiiii«  tinw 
10  devcIoj4^  inasmuch  as  the  conditions  they  call  lor  cutaot 
be  immediately  rcaUzed;  but  they  are  none  the  less  troe.  The 
motor  vehicle  industry  a  lew  years  ago  wai  regarded  as  ex- 
penmental  or  theoretical;  now  ti  is  admittedly  practical;  bat 
the  change  is  not  so  much  in  the  vehicle— i.  e..  (Jm  lhcofy~«a 
in  tlie  popular  Tiew  of  it 


Limits  of  the  Lead  Cell. 


We  refer  our  readers  to  an  article  on  uiother  page  quoted 
from  one  of  the  highest  electrical  authorities  in  the  world — 
the  ElcctricaJ  Review,  of  London.  England — in  regard  to  the 
limits  of  the  lead  storage  cell.  The  opinions  therein  expreaaed 
bear  out  to  the  letter  our  own  views  on  tliis  subject,  which  to 
the  uninformed  may  have  seemed  extreme,  The  question  is 
one  which  Admits  of  no  argument  The  weight  and  chemical 
analysis  of  lead  settle  it,  and  will  continue  to  settle  it  lo  the 
end  of  time.  Recent  events  prove  that  the  electric  vchlde  uid 
transportation  companies  of  New  York  have  discovered  lU» 
truth  by  costly  experience.  They  are  preparing  to  reJe^ue 
the  storage  battery  cabs  to  the  background  and  replace  tbea 
by  gasoline  cabs  on  the  Panhard  system,  reserving  tltetr  elec- 
tric vehicles  for  the  luxurious  use  for  which  alone  lltey  are 
fitted. 

This  news  is  reassunng.    It  t«  never  too  late  t^  mend. 
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Park5  Opening. 

The  general  tone  of  the  press  is  connnendAiory  to  regard  to 
the  belated  action  of  the  New  York  and  Philadelphia  Ptrk 
B/>arHs.  It  is  admitted  that  the  guardians  of  the  parki  are 
cumpclicd  to  loiik  on  b<iih  sides  of  the  question  and  coikaider 
the  intrrestt  o(  the  driver*  of  bor«ec  as  well  a*  the  drteen  of 
3'  "  raised  by  tme  ncsnbcr  ol  tW 

N  r  ttorses  driven  tn  the  parks  arc 

SI  a  rule  of  higber  mettle  than  those  eflcosatervd  on  the  cotn- 
mon  highway,  and  are  not  so  aceonomcd  to  v-  'iti 

and  noises  as  horse*  wltich  are  In  daily  ur  upon  V. :.   ia 

doubdett  true.    Al  any  fate  the  atttooobtlisu.  bavinff  farted  < 
in  fhe  entering  wedge,  should  lei  mattm  rest  a*  they  ue  meil 

»  wi.Irr  l:itttuJr  ran  lafrtv  he  allnwp'l  '.hfrn 
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Steam  Boiler  Number.  A   Postal  Official  on   flotor  Deliveries. 


The  Steam  Boiler  Number  of  The  Horseless  Age,  wMch 
15  10  be  t»ucd  Uec.  6  will  contain  not  less  than  30  pages,  and 
nearly  a  dozen  special  articles  on  steam  vehicle  boilers.  Sup- 
plcmcntine  these  will  be  illustrations  and  descriptions  01  new 
boilers,  new  steam  vehicles  and  miscellaneous  matter  01  an  in- 
teresting nature.  As  regards  the  value  pf  its  contents,  the 
Steam  Boiler  Number  will  surpass  any  publication  ever  issued 
in  this  branch  of  mechanical  investigation  on  this  side  of  the 
Adantic  Advertising  copy  can  be  received,  up  to  the  morn- 
ing oi  the  5tb  Single  or  extra  copies  should  be  ordered  in 
advance  either  of  newsdealers  or  of  The  Horseless  Age. 


Explosive  riotor  Number. 


We  shall  isjuc  on  Jan.  17  an  Explosive  Motor  Number, 
dealing  quite  thoroughly  with  the  fundamental  principles  of  this 
Tiluable  prime  mover,  and  the  features  of  it  which  are  most 
important  in  its  applacation  to  vehicles,  viz.,  balancing,  igni- 
tion, cooling,  weight,  variability  of  speed,  etc. 

This  number  will  also  be  of  exceptional  interest,  and  will, 
we  hope,  clear  the  ground  for  more  intelligent  work  in  this 
promising  branch  of  the  motor  industry. 

Serpollet  Steam  Veliicles  to  be  Built 
Here. 


The  New  York  Herald's  Paris  correspondence  of  Sunday, 
Nov.  26,  conveys  the  interesting  information  that  the  Gard- 
ner-Sci"pol  let  Co.,  manufacturers  of  iJic  wcll-knuwn  Serpollet 
steam  vehicles,  is  so  pressed  with  orders  which  it  finds  impos- 
sible to  fill  on  account  of  the  slow  processes  o(  French  manu- 
EKXurc,  that  Mr.  Gardner  has  decided  to  have  the  parts  for 
4  large  number  01  machines' turned  out  in  America.  In  the 
pubhshed  interview  he  says: 

Automobilism  is  a  fad  of  mine,  and  it  is  going  to  be  a  very 
iDcrailvc  also.  Owing  to  the  demand  for  the  Gardner-Serpol- 
let  machine  I  have  determined  to  manufacture  a  large  number 
dI  them  in  America,  and  have  called  for  tenders,  and  my  part- 
ner, M.  Serpollet,  is  going  over  to  the  United  States  very 
shortly  to  make  a  selection  of  a  manufacturer  to  whom  to 
confide  our  first  order. 

Now,  I  have  the  greatest  respect  for  France  and  have  lived 
here  many  years;  but  this  matter  has  nothing  to  do  with  senti- 
ment at  all.  The  (act  is.  I  do  not  find  pvcr  here  the  same  sort 
ol  factories  as  there  are  in  America.  In  the  United  Stales  1 
can  order  500^uiQmobiles  at  a  time  and  have  the  axles,  en- 
gines and  all  the  material  made  all  at  once  in  a  series. 

This  appears  to  me  to  be  impossible  in  Paris.  It  seems  im- 
potsibte  to  make  tlie  workmen  in  my  factory  in  the  Rue  Stend- 
hal comprehend  this  s>'atem  of  running  out  automobiles  in  a 
#cfies. 

The  duty  on  importing  these  machines  (which  will  be 
brought  here  in  parts)  will  be  only  nominal,  because  the  law 
allows  the  importation  of  any  new  piece  or  pieces  ol  machin- 
■rr  for  a  period  of  two  years. 


The  Washington  representative  ol  The  Horseless  Age  re- 
cently called  00  the  superintendent  of  the  free  deliveries  divi- 
sion, Mr.  A.  W.  Machcn,  to  ask  him  what  is  being  done  with 
motors  in  the  postal  service. 

"Yes,'*  said  Mr.  Machen,  "we  are  interested  in  the  motor 
vehicle  because  wc  make  it  a  policy  to  be  alive  to  every  inno- 
vation which  may  in  any  way  tend  to  improve  the  service.  I 
believe  in  the  motor  vehicle,  and  have  encouraged  experi- 
ments with  it.  We  are  going  to  keep  on  with  these  experi- 
ments. Detroit  and  Brooklyn  are  to  h;ive  tests  shortly,  and 
manufacturers  in  other  cities  will  doubtless  want  to  have  their 
machines  tried. 

"However,  I  am  persuaded  that  the  auiomnbilc  is  yet  in  a 
crude  state  compared  with  the  high  development  it  will  soon 
reach,  The  department,  therefore,  does  not  contemplate  any 
immediate  purchases  in  this  line.  When  we  find  an  automo- 
bile that  will  run  up  hill  and  over  rough  roads  well,  that  can 
be  operated  at  a  low  cost  a^d  doesn't  cost  a  small  fortune  tn 
the  first  place,  then  will  the  motor  vehicle  surely  supplant  the 
horse  in  the  postal  service.  We  will  gladly  give  the  manufac- 
turers opportunity  to  demonstrate  their  machines." 


Rules  for  the  International  Races. 


The  rules  for  the  contest  over  the  Gordon-Bennett  Interna- 
tional Challenge  Cup  have  been  revised  and  published  by  the 
Automobile  Club. 

The  contest  ia  to  be  held  between  May  15  and  Aug.  15  over 
a  road  course  of  not  less  than  340  and  not  more  than  400  miles. 
The  race  will  Uke  place  next  year  in  France;  but  in  the  futtire 
it  will  be  at  the  option  of  the  defending  club,  either  in  the 
country  to  which  the  latter  belongs  or  in  France. 

Each  of  the  qualified  clubs  may  enter  three  motor  car- 
riages weighing  unoccupied,  containing  neither  fuel,  water, 
petroleum,  batteries  nor  luggage  of  any  kind,  more  than 
8S0  ibs. 

Throughout  llie  race  each  carriage  must  be  driven  by  a 
member  of  the  club  which  has  entered  it  and  must  carry  one 
oihcr  passenger.    AH  competitors  will  start  at  once. 

The  club  the  colors  of  which  are  carried  by  the  winning 
carriage  will  become  the  defender  of  the  cup,  but  in  no  case 
will  the  cup  brcome  the  permanent  properly  ol  any  winner. 
Challenges  must  be  sent  to  the  defending  club  before  Jan- 
uary in  each  year,  and  a  deposit  made  at  the  same  time  of  the 
sum  of  S700,  which  will  he  refunded  at  the  start.  The  ex- 
penses of  each  contest  will  be  borne  equally  by  all  the  clubs 
taking  part  in  the  race. 

The  Belgian  Automobile  Gub  has  signified  its  Intention  to 
compete. 


Wire  Spoice  rionopoly  Broken. 


A  decismn  of  interest  to  makers  and  users  of  motor  vehicles 
has  just  been  rendered  by  Judge  Townsend  in  the  United 
Slates  Circuit  Court  of  Connecticut  in  the  case  of  the  Excel- 
sior Needle  Co.,  of  Torrington,  Conn.,  vs.  the  MorseKeefer 
Co.,  of  Salisbury,  both  large  manufacturers  of  wire  spokes. 
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VtA.%no.%  Wtfr. 


ThcK  spokrj  arc  nude  on  satoautic  machines  on  ihc  ci»ni- 
tuU  futures  ul  which  tt»c  ExcrUtor  Co.  cUimcd  to  hold  |>u- 
entj.  This  wms  disputed  br  the  Monc-KcWcr  Co..  jnd  the 
Excelsior  Co.  bfouyht  »«it  to  hare  its  rig'hts  detcrtninrd. 

ir  (be  Emlsior  Co.  hAd  MKCcrdn)  tn  tu  cUunc  to  cither 
pstciil  it  woiiJj  tute  ftccorvd  a  prmctiaU  monopoly  of  i[toke 
makiog.  tMi:  JudEe  Tuyrrucnd  hrld  tlul  ilic  broad  claims  of 
the  two  (uimii  irerr  inriltd  and  that  tf|c  succr&b  of  the  Fxcct- 
Mur  Co.  tud  drpctttird  upon  the  grcnt  dcvclopmctit  ol  the 
bKjrrlc  umIbAit'.         

A  Word  from  Australia. 


Rather  Curious. 


Kroro  PhtUipi,  Ormonde  &  Co.,  of  Mclboumc,  Autlralia. 
we  team  that  for  the  lime  b^inK  ihe  Victorian  Goverrunent 
knf  ol»*(i'lcmed  the  idea  ol  usinn  motor  mail  vans.  In  Queeiii- 
land.  however,  there  is  a  strong  iecling  in  their  favor  iti  some 
Quarters,  but  the  »la(utc  stand*^  hi  the  n'ay  of  the  pottal  au- 
thoittict  adopting  ihrm  for  the  present.  Ai  Moray  St.,  South 
Melbumnr,  Messrs.  O'FarrcII  anS  Tarrant  arc  estabhshioK  a 
plant  for  the  manufacture  of  motor  vehicles,  Major  O'Farrell 
having  imported  a  firM-class  model  from  Germany.  Harry 
Sutton,  A.  I.  E.  E..  of  Sutt<m  Uros.,  is  siill  sirugKl'nK  nian- 
(ultv  and  xuccr*^»fun>.  as  is  alfro  one  of  the  earliest  Australian 
subscribers  of  The   Horseless  Ape.  John  Pender,  of  Itnms- 

wick,  Victoria 

^ 

Hotor  Farm  Hachlnery. 

The  Canadian  Government  has  been  cxpcnmeniiRg  for 
some  lime  with  various  motive  powers  as  a  propelling  force 
tor  mowers,  reapers  and  other  .if(ricu1tur.il  machinery.  The 
le»i«  liave  bcm  made  at  Montreal,  and  one  of  ihe  most  recent 
wa»  the  drivint:  ul  a  Ran^  plow  by  a  gasoline  motor  built  by 
the  HayneS'.Npperson  Co.,  Kokomo,  fiid.  It  is  said  the 
motors  will  be  aitaclied  to  other  farm  machine^  and  pro- 
duced in  gnantiiin. 


The   Automobile  Show. 


Owtnff  (n  the  larie  numl>cr  of  applicants  for  ipace  to  ex- 

f'  '>M  of  Ron<U.  Ihc  manaKcnKnt  of  the  Cycle  and 

.'  "W  tu  be  held  in  iMadi»(>n  Square  Garden.  New 

York,  during  the  week  f<»lli.wiiiK  Jan.  jo.  has  decided  to  hav< 
only  bicycles  and  horseless  vehicles  on  the  main  floor  o(  the 
big  amphitheater.  Ererythitig  in  connection  with  the  product, 
snch  a»  carriace  bodies.  Benr«.  whrcU  and  Iwarings.  will  lie 
•hovrn  at  the  booUtii  ol  ihe  first  gallery.  A  number  of  early 
'  •■  i,n  the  main  floor,  but  as  the 

1  lai  booth*  It  will  he  tern  that 
bttii-  •p.iw  iiiitintit*  there  The  oumbor  of  space*  i^  ibc  mi* 
tire  show  will  tie  34;. 

The  Anglo-American  Company. 

'* '  "a  *ourcM  that  the  Anglo. \mer- 

•ca"  ^    I  :'v  incorporated  in  DeUwarv  with 

»  capital  o(  $75,000,000,  proposes  to  pay  $40,000,000  for  the 
m.Mi>r  vehicle  faciorio  which  it  intends  to  purchase,  offer  (jd,- 
000.000  worth  of  «i>cl(  for  sale  to  the  pnMic  and  keep  $i?/»o.- 
000  worth  (of  stork)  in  the  treaiury. 

Thr  company  has  opened  an  office  il  xt  Broad  St,  Nnr 
York 


In  reference  to  the  recrnl   kilc-Hytng  in  this  country  ih* 
editor  oi  the  .-Nuiomotor  says: 

In  the  meantime  another  concern  ii  in  course  of  fonnuion 
□ndcr  New  Jersey  laws  with  the  same  objects;  in  this  case 
with  the  modest  capitalization  of  £40.000.000*  Naturally  the 
£40,000,000  concern  has  heard  rumors  of  its  £  15.000.000  rival, 
but  is  not  alarmed.'as  it  will  have  ?o  be  brought  into  ihr  larger 
concern  Mr.  Ilotuer  VV.  Hedge,  Ihe  KcrcLary  of  the  Auto- 
mobile Club  of  .Xmrrica  and  ol  (he  Studehaker  Manufactor- 
ing  Co  .  who  appears  to  be  intimately  assficiated  with  the  £40,- 
0O3.CO0  scheme.  sUtes  that  the  company  will  control  ihe  man- 
uf-iccurcrs  of  electric,  gasoline  and  petroleum  automobiles,  and 
that  they  already  hive  practically  the  control  of  all  the  parts 
of  \  chicle*  except  the  specialties  of  the  Goodrich  Co  and  Mr. 
Elearer  Krmpshall's  (B-jstmi)  company.  As  Mr.  Kempshall. 
however,  is.  at  the  lime  oi  writing,  according  lo  the  New  York 
Herald  (Paris),  at  the  Waldorf  AMoru  Hotel.  New  York, 
with  Mr.  Hedge,  il  lot.ks  as  if  the  latter's  sttiemtni  that  the»« 
iw.)  concerns  would,  wilhout  doubt,  be  brought  mto  the  com- 
bination it  in  course  of  being  confirmed,  li  strikes  at.  bow 
ever,  as  heing  curious  tliat  such  a  prominent  part  in  compttay 
promohon  should  Ijc  taken  by  tlie  secretary  of  the  Avlom<^ 
b-M  Cinh  ot  America  \Mien  the  club  was  in  course  of  forrna- 
ilon  great  stress,  we  think,  was  Ui<J.  among  other  thlogi. 
"I  1'  llic  club  to  keep  dear  uf  all  coaiptuiy  pro- 

""  .        "uns.    Uiscwljf  daysfor  liucha  UUing  away. 


MINOR  MENTION. 


The  Columbia  &  Electric  Vehicle  Co.,  Hinford.  Omul,  te 
Siiid  to  have  acquired  the  plant  of  ihe  Hanford  Cycle  Co.  for 
the  mamifacliirc  of  electric  \chicles. 

A  coDftoUdation  of  vehicle  spring  and  axle  maimfactaren  •• 
said  lo  \t  nearly  ctiniplricd.     The  capital  will  be  $6.0 
with  $6.too.coo  in  b«>nd^.  but  no  preferred  stock. 


until  rt<t 
L-heniisli. 


1  he  laboratory  »t  Newton  Lower  Falli.  ^T.i^^ 
(i.iupird  hj    Btlbngs,  Clapp  St  Co.,  mai^ 
Ims  been  leaMrd  tur  the  manufacture  oi  am.> ,. 

F.dward  L.  Funer.  of  Scranton.  Pa.,  is  said  to  be  endeatc 
tnti  to    organixr  a  crinipmy  to  manufacture  the  Port  "e,^ 
electric  Moragc  battery  and  "pat  a  line  of  iniblic  obs  in 
petition  with  those  now  in  New  York." 

Or.  Geo.  M.  Calmus.  3845  K  St..  San  Oiego.  Cal..  hi} 

ii»ve»tig.a!H'i'  Ml,,  motor  >c)iiiilc  industry  in  the  E»*l.  . 
lory  to  ■  .  the  California  Automobile  Co.  rti  thai  til! 

He  hat  C'  ■■-i.ii  ird  a  rotary  engine  wrighi  u 
be  stales  will  develop  5  h,p..  and  which  lb.  ,      ,      .  > 

to  tisc  as  motive  power  urn  the  vehicles  of  m  luuiiuiaituic. 

Two   New  Jeri^-y   corfMralions   reccnlly   repMrird   an;  _ 

Vniled  States   Auio   Motor  Co.   capital  $1  nmnrn    tr»  cipvraf 
comprr«"e«l  air  Imais  and  vehif!  \,i 

Troll,  I^ui*  J    Frrv  and  F.  W    i  Td 

snd  the  Hf.«  •  obile  Co.  1  f cmon,  N.  J.,  capital  «c 

fjoo.uoo     to  'irr    «tiii.inr>)iil»-t    imH'-T    ihf    patents 

W,  U  Howard. 
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London,  Nov.  17, 

MOTOR  VAKS  WAKTEO  BY  THE  CHELSEA  VESTRY, 

I  have  previously  mentioned  ihc  fact  that  the  Chelsea  V«s- 
trj  hnd  decided  tu  give  motor  Iraciion  a  trial,  and  that  three 
motor  vehicles  were  to  be  acquired.  I  have  just  obtained  the 
specifications  of  the  desired  vehicles, according  towhich  the  ex- 
treme width  of  the  vehicles  is  not  to  exceed  6  ft  6  in.,  and  they 
arc  to  be  of  sufficient  capacity  to  carry  6  cu.  yds.  of  sand  or  other 
material  oE  a  weight  not  exceeding  4  tons.  The  vans  will  be 
required  to  earn-  a  lo.id  up  an  incline  of  1  in  ao  (nr  100  yds.  at 
a  speed  of  4  miles  an  hour,  and  makers  are  not  restricted  to 
any  kind  of  motive  power.  They  must  guarantee  that  the  cost 
of  working  $liall  not  exceed  a  certain  sum  per  mile,  to  be 
named  in  the  tender,  and  also  have  the  vans  driven  for  one 
week  after  being  delivered  without  expense  to  the  vestry. 
Bids  have  to  be  sent  in  by  the  2tst.  inst.  to  the  Vestry  Qerk's 
oOice.  Town  Hal),  Chelsea,  London,  S.  W. 

THE  BEKZ   BACINC   CARilACR. 

It  is  only  recently  that  Beuz  &  Co..  of  Mannheim,  Ger- 
many, took  up  the  construction  of  special  racing  carriages, 
and  their  fir^t  vehicle  achieved  the  success  of  winning  the 
first  prize  in  the  Berlin-Leipsig  race  organized  by  the  Mid- 
Eorupcan  Motor  Car  Clubs  It  is  fitted  with  a  two-cylinder 
horizontal  motor  of  14  h.p.  The  power  is  transmatted  to  the 
countershaft  hy  belts  working  on  fast  and  loose  pulleys;  four 
forward  speeds  are  provided,  as  also  a  reverse  motion.  The 
whi-cls  axe  of  wood,  shod  with  pneumatic  tires.  Special  at- 
fentnin  has  been  paid  to  the  cylinder  cooling  arrangement. 
In  addition  tn  the  ordinary*  condenser  behind  the  seat,  a  spe- 
cial cof'ling  device  is  provided  near  the  front  axle,  which,  it  is 
claimed,  enables  a  nin  of  1,000  miles  to  be  made  without 
changing  the  water.  As  to  speed,  the  makers  claim  that  the 
carriage  can  atuin  a  maximum  of  from  34  to  37  miles  an  hour 
on  level  roads,  and  that  it  can  mount  any  gradient.  The  cost 
of  Ihe  carriage  is  $.1,750. 


THR   BEKZ   tiVC. 
1900    MODRUS. 

"1900  models"  are  already  beginning  to  make  their  ap- 
pearance. One  of  the  first  is  thiit  of  Benz  &  Co.,  of  Mann- 
helm,  Germany,  of  which  I  send  you  an  illustration  herewith. 
The  carriage,  which  is  known  as  the  "Due.''  is  rather  larger 
than  their  well-known  "Ideal,"  which  will,  however,  still  be 
made.  The  new  vehicle  is  5  ft.  3  in.  wide  and  is  arranged  to 
comfortably  seat  three  or  four  persons.  The  jnolivc  power  is 
supplic<l  by  a  5  h.p.  single-cylinder  engine,  with  electric  igni- 
tion and  water  jacket.  A  new  departure  is  the  provision  of  a 
water  ct>"lrr  in  addition  to  the  ordinary  condenser,  by  means 
of  which  frequent  change  of  the  cylinder-cooling  water  is 
rendered  unnecessary.  The  power  is  transmitted  by  bell 
working  on  fast  and  loose  pulleys,  there  being  three  forwar 
speeds  and  one  reverse.  Another  new  departure  is  the  adop- 
tion of  wooden  wheels,  with  solid  rubber  tires  in  place  of  the 
wire  wheels  usctl  in  the  "Ideal"  carnage. 

Qnite  a  number  of  the  leading  electrical  engineering  firm:» 
in  Germany  and  Belgium  are  devoting  attention  to  clcciric 
m'ttor  vehicles.  The  latest  concern  is  the  Societc  Elcctricite 
ct  Hydraulique.  of  Charleroi,  Belgium.  This  company  has 
iUHt  issued  its  report  for  the  rumncial  year  i898-<».  :ind  in  it 
it  in  slated  I  hat  the  designs  of  new  electrical  vehicles  are  well 
in  hand,  and  that  workshops  for  the  construction  of  the  same 
will  shortly  be  established. 

'mors  racing  vEincxts. 
The  Motor  Vehicle  Co.,  of  Kcgent  St.,  London,  W.,  a  new 
company  formed  to  build  molt"r  vehicles  fitted  with  tlie  Na- 
pier Gasoline  motor,  illustrated  in  The  Horseless  Age  for 
July  19  last,  are  at  present  engaged  on  the  construction  of 
three  very  high  power  cars,  two  of  which  at  least  will  be 
driven  in  the  big  French  races  during  the  coming  season  and 
probably  compete  for  the  Gordon  Bennett  challenge  cup.  The 
carriages  in  qncstion  will  be  fitted  with  a  four-cylinder  moto 
of  16  h.p.  Special  attention  is  being  devoted  to  the  waterl 
cooling  and  lubricating  arangemcnts,  the  object  being  to 
supply  a  car  of  ample  horse-power  to  climb  steep  gradients  atj 
a  good  speed  and  at  the  same  time  to  have  all  parts  road« 
sufficiently  strong  to  run  for  many  thousands  of  miles  with- 
out requiring  readjustment  or  mechanical  attention  in  the 
workshop. 
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A>    l-isi.l.i^ii  <Ji.l>lTV. 
A  CONFIRMED  SKCFTIC. 

Since  the  failure  attending  its  automobile  competition  some 
three  or  four  years  ago  that  old-established  journal,  the  En- 
gineer, has  taken  a  very  skeptical  attitude  toward  motor  rehi- 
cles.  and  in  a  recent  issue  made  the  statement  that  there  arc 
probably  not  more  than  200  motor  vehicles  running  in  the 
United  Kingdom.  That  this  statement  is  far  from  true  the 
secretary  of  the  Automobile  Club  has  taken  some  trouble  to 
prove,  and  m  a  letter  sent  out  this  week  he  shows  that  up  to 
the  end  of  September  last  the  Daimler  Motor  Co .  Ltd..  sup- 
plied over  300  motors,  while  Hewetsons,  the  British  agents 
for  the  Brnz  carriages,  had  up  to  the  same  period  sold  over 
Soo  ot  tlicse  vehicles  in  England. 

MORE   AUTOMOBILE  Cl.UBS.  , 

A  meeting  has  just  been  held  at  the  Bell  Hotel,  Humber- 
stone  Gale.  Leicester,  to  consider  how  the  iterests  of  the 
motor  carriage  in  that  district  could  be  protected  and  widened. 
Ultimately  it  was  decided  to  form  a  Leicester  and  County 
Automobile  Club  I  also  learn  that  the  formation  of  a  Scot- 
tish branch  of  the  Automobile  Club  has  been  practically  de- 
cided upon,  and  that  a  meeting  is  to  be  held  in  Glasgow  on 
the  30th  inat.  to  inaugurate  the  same.  The  necessary  steps 
have  been  taken  to  form  a  Manchester  branch  of  the  Auto- 
mobile Club,  and  the  inaugural  meeting  will  be  held  in  that 
city  on  the  a2d  insl. 


NEW  VARIABLE  *PEBD  GEAK. 

An  exhibition  has  been  gi\'cn  this  week  at  the  engineering 
works  of  V.  Hooker.  Farringdon  Road,  London.  E.  C,  of 
a  ntw  variable  speed  gear  devised  by  W.  H.  Newman,  of 
Tottcridge  Hark,  Herts.  The  device  ia  intended  to  be  fitted 
on  an  intermediary  shaft.  It  is  not  a  change  speed  gear  in  the 
sense  that  certain  pairs  of  wheels  arc  disengaged  while  an- 
oUier  pair  is  brought  into  gear.  It  comprises  a  box  contain* 
ing  three  pinions,  aU  in  gear,  with  a  small  pinion  mounted  on 
the  end  of  the  hollow  shaft  carrying  the  driven  pulley. 

Fig.  I  shows  the  complete  apparatus  and  Fig.  2  the  various 
parts,  The  shnft  A  is  driven  by  the  motor,  and  the  speed  o[ 
the  shaft  B,  which  is  connected  to  the  machinery  <o  be  driven^ 
can  be  varied  at  will  by  means  of  the  hand  wheel.  In  the  posi- 
tion shown  B  is  at  rest,  but  as  the  hand  wheel  is  screwed  in, 
B  will  be  graudally  put  in  motion  and  will  be  at  its  maximum 
speed  when  the  hand  wheel  is  right  in.  The  shaft  A  has  a  ball 
bearing  eccentric  on  the  end  of  it,  which  is  connected  to  the 
three  chitchcs  contained  in  the  three  gear  wheels,  and  by 
varjing  the  throw  of  the  eccentric,  by  means  of  the  hand 
wheel,  the  speed  of  B  is  varied. 

The  three  pinions  are  all  mounted  very  much  on  the  line* 
of  the  free  wheels  at  present  being  used  on  bicycles — L  e..  with 
roller  clutches  working  on  inclmed  planes.  The  tjiree  pinions, 
although  running  free,  arc  all  continuously  in  gear  with  the 
driven  piniun.  the  clutches  being  brought  into  action,  one  after 
the  other,  without  interval,  as  the  controlling  hand  wheel  and 
screw  gear  is  advanced.  With  the  driving  shaft  rimning  at 
650  revolutions  per  minute  the  driven  shaft  can  be  varied  in 
speed  from  o  to  about  500  revolutions  per  minute,  the  ap- 
paratus being  capable  of  transmitting  about  3  h.p.  at  that 
speed.  The  gear  occupies  but  very  little  space,  and  judgmg: 
from  a  cursory  examination  appears  to  work  very  ([uietly.  For 
h<>rselcss  vehicle  purposes  the  clutches  would  be  controlled  by 
a  hand  lever,  so  that  all  of  them  and  consequently  the  driven 
pulley  or  pinion  could  be  instantly  put  out  of  gear  in  case  of 
necessity. 

A  new  firm  to  take  up  the  manufacture  of  motor  vehicles 
in  England  is  J.  Grose,  of  Northampton,  who  is  well  known 
in  the  cycle  trade  as  a  maker  of  gear  cases.  No  claim  for 
originality  is  made  for  the  new  carriage,  which  is  to  all  in- 
tents and  purposes  a  copy  of  the  popular  Benz.  The  feature, 
however,  lies  in  the  attention  given  to  the  construction  of  the 
various  parts,  bearings,  etc.,  with  the  view  of  increasing  the 
durability  of  the  vrhiclc- 

The  latest  addition  to  the  list  of  motor  vehicle  chain  makers 

is  ihc  Birmingham   Small  Arms  Co.,  Ltd,   of  Birmingham, 

who  have  just  introduced  a  roller  chain  9-16  in.  wide  by  ij^ 

^in.  pitch.    The  breaking  strain  of  the  new  chain  is  given  as 
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The  Jamieson  Steering  Device. 

Steering  devices  art  of  the  utmost  interest  to  motor  vehicle 
constructors.  One  o(  the  most  novel  of  these,  invented  and 
patented  by  Robert  W.  Jamieson.  of  Rochester,  N.  Y..  ii 
illustrated  here.    Fif.  i  reprcfients  the  preferred  construction 


■). 


overcome.  For  a  more  detailed  description  readers  are  re- 
ferred to  the  patent  issued  the  14th  inst. 

The  patent  contains  seventeen  broad  claims,  of  which  the 
inventor  believes  the  fifteenth,  sixteenth  and  seventeenth  are 
the  best. 

Claim  15. — The  combination  with  a  support  of  the  wheels, 
the  stud  axles  on  which  the  wheels  are  mounted  and  guiding 
and  supporting  mechanism  between  the  stud  axles  and  sup- 
ports (or  entirely  supporting  the  wheels  located  exteriorly  of 
the  wheel  hubs,  and  guiding  the  stud  axles  to  turn  in  substan- 
tially horizontal  planes  on  circles  struck  from  centers  within 
the    wheel  hubs. 


_ii.*j 


STKEKING   DBVICK.  ON  CARKIAClC. 

at  now  used  in  a  steam  automobile.  Fig.  2  is  another  possible 
coDiMruction,  and  Fig.  3  illustrates  a  means  for  keeping  the 
slideways  clean  through  the  agency  of  a  piece  of  felt,  marked 
X.  The  advantages  oi  this  steering  connection,  as  claimed 
by  the  inventor,  are,  first,  it  permits  the  wheels  to  turn  on  vcr-. 
tical  centers  and  is  extremely  simple,  being  composed  of  two 


parts  only:  second,  it  has  the  advantage  of  not  only  turning 
the  wheels  upon  their  vertical  centers,  but  is  a  self-locking 
device  as  well,  for  when  the  wheels  encounter  obstructions 
head  on,  the  tendency  of  the  short  stud  axles  upon  which  the 
vh«el9  are  mounted  is  to  turn  about  their  connections,  but  by 
being  engaged  in  the  fixed  arc  bearings  (which  can  be  read- 
ily understood  by  referring  to  drawings),  the  action  of  the 
steering  lever,  commonly  expressed  as  jiggering,  and  the 
whipping  of    the  lever  from   the  hand  arc  said  to  be  entirely 


SIKAM   CA'  RIAOK  OP   R.    W.    JAMIESON. 

The  photograph  of  the  steam  vehicle  shows  the  steering 
connections  in  actual  operation.  The  patent  also  covers  anti- 
friction devices  which  can  be  used  in  this  connection  if  neces- 
sary when  heavy  weights  arc  to  be  carried. 


A  movement  is  on  foot  in  Budapest,  Hungary,  to  start  a  ser- 
vice of  motor  omnibuses.  Between  Fricdrichshafcn  and 
Ravensburg.  Germany,  a  service  of  electric  omnibuses  has 
already  been  inaugurated. 
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Electric  Hotor  Coils. 


In  Fig.  I  is  a  sketch  of  a  method  of  winding  a  mummified 
eoil.  The  lorm  (c>  is  a  wood  cylinder,  tapering  very  shKhllj 
toward  the  outside  tlange.  The  flanges  (A)  and  (B)  are  iron, 
and  are  drilled  for  clamping  lu  the  face  plate  uf  a  lathe.  X( 
the  holes  are  bored  to  correspond  with  tliose  in  the  face 
plate,  one  set  of  bolts  wiU  do  (or  the  form.  After  wmdmt;, 
the  nuts  are  removed  and  inc  flange  (A)  slipped  off.  The  cofl 
cun  then  be  removed. 

The  nicibod  of  insulating  is  explained  in  the  sectional 
drawing  Fig.  2.  The  tape  is  wound  in  tlic  intervals  shown. 
To  do  this  strong  strip  tape  is  used,  and  alter  its  ad;usiment 
over  [our  wires  it  is  brought  up  between  the  coils  and  lapped 
over  the  next  four  turns.  Then  the  tape  is  brought  over  all 
the  next  layers,  and  so  on  to  the  last,  where  it  Is  alternated 
If  at  the  start. 
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It  ta  quite  essential  to  go  slow  in  winding  and  locate  every 
Meet  in  ihc  innuUtion.  It  is  not  uncommon  lo'Bnd  several 
braftks  in  the  insulation  which  rrquirr  fixing.  One  good 
metbod,  shown  in  Fig.  3,  consists  in  winding  cotton  yam  over 
the   (raciurc.     Another  method   is  to  wind  the   break   with 
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varnished  cloth  or  paper,  as  in  Ftg.  4.    Still  anotlter  mode  1^ 
to  wrap  some  fabrical  maltrUl  about  the  wonnd  and  tasien 
this  with  cords  about  each  end.  as  in  Fig.  5- 

Two  plans  for  securing  the  last  tarn  are  shown  in  Fiff.  6. 
The  first  is  marked  (A)  and  is  accomplished  by  putting  tbt 
cord  around  several  times  and  knotting  it-  The  olh^  mrili- 
od.  shown  at  (D),  requires  that  the  cord  be.passed  around 
several  tirnrs  without  encircling  each  wire.  The  ends  bt 
knotted  as  *hown. 
»  A  terminal  of  the  description  shown  at  (c).  Fig.  7,  is 
for  the  end  field  coil.  This  is  east  from  brass  or  similar  metlft] 
and  bored  out  for  the  end  and  provided  with  two  act  screwt. 

The  plan  used  for  dnlling  holes  of  small  diometcr  in  iSw 
glass  disks  is  shown  in  Fig.  8.  Two  tron  pieces  <A)  (A)  m 
cut  out  square,  about  ^  inch  thick,  and  bored  at  the  edges  <or 
clamping  bolls.  Little  reservoirs  are  sunk  al  (C)  (C)  10 
contain  01)  and  emery.  The  bottoms  are  drilled  to  receive  tht 
boring  tool.  The  bent  pieces  (D)  iD)  are  forged  out.  < 
at  (E)  (E)  for  the  boring  tool  and  arttcrrwed  to  the 
as  shown.  Tbr  slus  disk  (B)  is  clamped  in  the  pMitica 
shown,  with  layers  of  rubber  or  leather  between  the  iron  and 
the  glass.  The  device  is  placed  on  blocks  and  drilling  begva 
with  a  common  boring  tool.  After  cutting  pan  way  into  the 
glass,  the  device  is  turned  over,  emery  and  oil  are  placed  la 
the  other  reservoir  (C)  and  the  hole  finished  from  that  iMc. 
»aAftiN<:;t>. 

The  problem  of  reducing  delays  due  to  the  hot  boxes  Ji  one 
which  must  not  be  overlooked.  I  have  seen  some  journal 
sleeves  in  service  as  badly  filled  as  those  in  Fig.  9.  The  shah 
IS  too  small  (or  the  sleeves,  and,  of  course,  the  Inbrlcattng  ofl 
tUna  cannot  properly  form  and  the  boa  heats.    This  delect 
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ms  fixed  by  removing  the  sleeves  and  turning  them  out  large 
enough  to  &t  the  shaft  right.  In  another  motor  which  re- 
cently came  to  the  shop  one  of  the  bearings  was  found  in  the 
condilion  of  Fig.  lo.  The  edges  of  the  sleeves  did  not  meet 
correctly.  The  projections  thus  formed  scraped  off  the  oil 
films  and  caused  defective  lubrication,  grinding  aud  heating. 
A  proper  aligning  of  the  sleeves  fixed  this.  Worn  sleevei, 
due  to  improper  setting,  are  also  common,  as  in  Fig.  ii, 
shoving  a  box  in  which  the  sleeves  are  ready  for  removal. 
In  case  new  sleeves  are  not  at  hand,  rebabbttt  the  old  ones  ai 
in  Fig.  13,  by  Axing  up  a  suitable  core  (A),  which  should  be 
of  the  same  size  as  the  shaft  Then  the  sleeves  arc  adjusted 
in  a  base  and  the  ends  closed  with  twine  and  clay  or  putty. 
The  new  metal  is  poured  into  the  oil  hole  at  (D).  If  a  shaft 
is  cot  and  worn,  as  in  Fig.  12.  turn  down  the  end  in  a  lathe 
and  make  practically  a  new  surface.  Independent  sleeves  can 
be  trued  easily  on  the  form  in  Fig.  14.  One  sleeve  is  the 
gtiide  sleeve  from  which  to  lake  measurements  and  the  other 
is  the  worn  sleeve.  A  steel  shaft  is  prepared  for  attachment 
to  a  face  plate  (C)  in  a  lathe  and  four  cones  are  provided. 
These  cones  arc  held  in  place  and  adjusted  by  means  of  ntits 
which  work  on  threads  cut  on  the  steel  shaft.  The  manner 
of  using  the  cones  to  sustain  the  sleeves  in  the  centre  is 
shown. 

MAKING   A.  WISE  CYLINnEB. 

A  good  way  to  make  a  wire  cylinder  for  shop  use  is  as  fol- 
lows: The  covering  is  purchased  at  makers  ol  card  wire  for 
textile  machinery,  and  in  clothing  a  new  cylinder  great  care 
should  be  taken  in  winding  the  clothmg  on  the  drum  con- 
nected with  the  stretcher,  so  as  not  to  cripple  any  of  the 
teeth,  as  every  tooth  must  stand  properly  in  its  place.  After 
seeing  that  the  shaft  of  the  roller  is  perfectly  true  and  the 
wood  cylinder  turned  off,  holes  plugged,  etc,  we  should  cover 
the  wood  with  a  coating  of  oil,  that  will  have  a  tendency  to 
keep  the  leather  soft  and  flexible,  and  give  a  springiness  to 
the  wire,  which  is  more  desirable  than  stiffness.  Wind  on  the 
clothing  with  juat  enough  tension  to  prevent  "running"  while 
grinding.  After  the  roll  is  covered,  see  to  it  that  every  tooth 
is  in  its  proper  place,  and  then  place  in  a  grinding  frame,  run- 
ning the  roll  slowly.  A  traverse  grinder  is,  in  my  opinion. 
preferable  to  the  old  style  of  emery  roH.  Set  it  up  to  the 
grinder,  not  too  bard,  and  let  it  run.  The  length  of  time 
necessary  to  grind  will  depend  on  the  condition  of  the  wire 
and  the  cuttmg  qualities  of  the  emery  on  the  grinder.  Let  it 
grind  until  it  is  perfectly  smooth  and  even  and  all  those  dark 
streaks  have  disappeared,  which  can  easily  be  seen  by  standing 
out  a  little  distance  and  looking  along  the  surface  of  the  wire 
lengthwise. 


Electric  Transportation  Changes. 


Panhard-Levassor  Patents  Secured  by 
The  Daimler  Hfg  Co. 


The  Daimler  Mfg.  Co..  Stcinway,  L.  L,  have  secured  the 
American  rights  under  the  Panhard-Levassor  patents,  and 
will  manufacture  Daimler  and  Daimlcr-Phenix  motors  and 
rehiclts  under  ihc  well-known  Daimler  and  Panhard-Levassor 
systems,  including  gasoline  cabs,  which  will  be  operated  in 
New  York  and  other  cities  in  connection  with  the  electric  cabs 
of  the  Electric  Vehicle  Co.  and  their  allied  transportation  com- 
panies. The  Daimler  Co.  announce  that  they  will  have  their 
carriage  catalogue  ready  about  Feb.  i  and  be  ready  to  accept 
orders  about  Feb.  15. 


The  New  York  Electric  Vehicle  Transportation  Co.  will 
establish  stations  for  their  electric  cabs  in  dil7erent  parts  of 
the  city  in  order  to  decrease  the  mileage  required  of  the  cabs 
and  provide  convenient  recharging  stations^,  The  prcsi-nl  sta- 
tion at  16K4  Broadway  is  to  be  converted  into  a  general  sup* 
ply  and  repair  shop. 

The  company  abo  announce  that  gaiioline  cabs  on  the  Pan- 
hard-Levassor system  are  bting  btiitt  for  them  by  the  Daim- 
ler Mfg.  Co.,  of  Stcinway,  L.  I.,  and  will  be  put  in  service 
soon, 

Herbert  M.  Lloyd  in  a  recent  interview  outlined  other 
changes.    He  said: 

An  arrangejncnt  has  been  elTccted  by  which  the  Electric 
Vehicle  Co.  got  control  of  the  business  of  the  Pojjc  Mfg,  Co. 
in  Europe.  This  arrangement  mcludcs  a  working  agreement 
with  Ludwig  Locwe  &  Co.,  of  Berlin,  for  Germany  and  Aus- 
tria, by  which  the  Electric  Vehicle  Co.  will  get  a  handsome 
rt)yalty  on  all  the  grosf  business  in  automobiles  of  this  firm. 
They  will  use  our  dciignj.  to  some  extent. 

In  France  we  arc  now  starting  a  transportation  company 
on  the  same  lines  as  those  followed  in  orRanming  in  this 
country.  This  company,  which  is  known  zsi  '"rElcctromotion," 
is  licensed  by  the  Electric  Vehicle  Co.  In  addition  to  this 
company  the  Electric  Vehicle  Co.  will  open  general  nffices 
in  Paris.  Han  O.  Berg,  formerly  with  ihc  Pope  Mfg.  Co., 
being  general  manager. 

We  also  propose  to  start  3  Iran  J.  porta  lion  company  in  Eng- 
Jand.  Russia  and  other  European  countries.  In  England  there 
is  a  great  demand  for  auiumobiles  and  practicaljy  no  supply 
i)i  first-class  vehicles,  In  France  and  Germany,  of  course, 
the  business  has  reachefl  caniidcrabic  proportions.  We  find. 
Iinwcvcr.  that  there  is  little  s\-5lcm  in  the  business  and  ihat 
there  i«  a  good  chance  for  the  introduction  ^f  American  ideas. 

The  Kli-clnc  Vehicle  Co.  will  have  an  elaborate  cxhii)it  at 
the  coming  Wurld's  Fair  at  Paris,  the  Intcnlion  being  to  make 
its  display  ihe  most  complete  of  any. 


The   Hasbrouck  Motors  and  Vehicles. 


The  Hasbrouck  Motor  Co..  68  Broad  St..  ,New  York,  are 
now  placing  on  the  market  ga.soltnc  motors  for  marine,  vehi- 
cle and  stationary  uses  in  size<i  of  2,  4.  f\  H  and  10  h.p..  Other 
sizes  to  order. 

The  Hasbrouck  motor  ftatcnts  were  fully  described  in  our 
J9«ue  of  May  17.  1899.  It  is  described  by  the  makers  as  hav- 
ing no  air  valves,  as  compact,  balanced,  noiseless,  simple  and 
odorless,  a  white  handkerchief  held  against  the  exhaust  show- 
ing no  fign  of  soot  or  odor  when  it  is  removed. 

At  present  the  company  are  building  two  styles  of  automo- 
biles, a  ninabnut  and  a  surrey,  speeded  \o  as  high  as  ao  mile* 
and  capable  of  climbing  a  20  per  cent,  grade.  They  also  build 
other  styles.  Including  delivery  wagpns,  tn  order. 

The  Hasbrouck  I.niin-tu''.  nre  built  in  lengths  varrying  from 
25  10  50  ft. 

♦ 

A  compressed  air  "auto-truck"  was  landed  in  Ww  York  last 
Sunday  from  the  Providence  steamer  and  taken  to  Ihe  charg- 
ing .station  of  the  Metropolitan  Street  Railway  Co.  at  the  foot 
(if  Twenty-fourth  St..  North  River.  It  was  built  at  the  works 
of  the  International  Power  Co..  Providence,  R.  I. 


OUR  FOREIGN  EXCMANQES. 


The  New  Vallee  Carriage. 

This  new  carriage,  whidi  took  part  in  the  race  from  Piria 
U)  St.  MaJo,  maiJe  370  kilometers  in  8  hoars  51  minutes,  and 
the  322  kilometers  Ironi  Hahs  to  Ottcnd  in  ?  hour*  47  min- 
utes, or  about  25  miles  an  hour. 

Here  i%  the  description: 

The  motor  iji  of  the  (our-c>-cle  type  and  has  four  ctiual  cyl- 
uiden.  Situated  in  the  forward  part,  they  do  not  disturb  the 
carriage. 

The  C4>e  A  contains  the  cama  which  control  the  exhaust, 
the  electrical  apparatus  and  the  regulator. 


The  carbureter  I  is  also  placed  in  front.  On  the  pipe  Icad- 
intr  to  the  motor  is  placed  the  mixture  valve,  controlled  by  the 
handle  K,  and  the  stop  valve  of  the  motor.  This  last  has  two 
controlling  connection!^,  one  CDming  from  the  reKulator  and 
the  otiicr  from  the  pedal  B.  Tlic  regulator  is  but  for  the 
purpose  of  maintaining  the  motor  at  a  normal  speed  when  on 
streets  or  when  the  carriage  has  a  free  field. 

For  croBsinK  towns,  stow  movements,  manceuvring,  or  on 
down  grades,  the  pedai  U  do&es  the  motor,  which  then  acts  as 
a  brake  and  permits  traveling  as  slow  as  one  could  desire. 
H  drives  a  pulley.  Kr. 
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The  rear  axle  turns  with  the  driving  wheels;  it  carries  a 
drum,  H,  which  retains  tn  K  the  diffTrniial  gear  and  in  I 
the  backintf  "  '.loUed  by  the  handle  £;  in  K  is  found 

also  the  braV-  .^  on  ihe  mtcriur  by  expansion. 

The  transmission  works  directly  (ram  the  motor  to  the  axle 
by  ■  very  large  belt.  G,  traveling  on  the  pullcyi  Hi  and  H, 
the  necessary  tension  being  obtained  by  moans  of  the  lever  D. 

The  belt  obviates  entirely  chains  and  gears.  It  constitutes 
the  easiest  and  the  moai  silent  transmission  that  any  one 
could  wish. 

IndepetHlentJy  of  the  motor,  which  constitutes  the  best 
brake,  the  carriage  possesses  two  very  powerlul  brakes,  the 
aoe  controlletl  bjr  the  pedal  C    acting  on  the  inside  of  the 


drum  n  by  a  strong  steel  band  shod  with  brass.  The  other 
is  a  shoe,  L.  controlled  by  the  lever  D  acting  on  the  onta^ 
of  the  drum  }{  when  the  drivmg  belt  is  slackened. 

The  carriage  which  has  the  best  speed-changing  device  ti 
perhaps  the  best  of  any.  To  attain  this  end  two  things  arc 
necessary:  First — Strength  to  climb  hills.  Second — Facility 
in  slow  motion. 

By  constructinjt  a  four-cylinder  motor  this  double  result  ii 
attained  at  a  single  stroke. 

Tlie  carriaRc  mounts  rastly  at  jo  kilometers  per  hour  hilla 
previously  climbed  at  15  kilometers  with  a  two-cylinder  mo- 
tor. For  slow  5p<e<i5  the  four  cybndcrs  render  the  motor  aa 
tractable  as  a  steam  engine.  So  easy  is  the  movement  that 
when  controlled  by  the  i>edal  B  the  motor  aasuines  a  gait  cor- 
responding to  no  tnore  than  6fty  routions  to  the  minute. 
One  has  also  the  power  of  going  slowly  by  releasing  the  teo- 
sion  on  the  belt  by  the  lever  I). 

The  advantages  of  this  type  of  carriage  can  be  summed  np 
as  follows  Extreme  simplicity  in  construction:  discarding 
handles  and  levers  for  changing  speeds;  the  silent  aetioo  by 
reason  of  the  absence  of  chains  and  gcars.~Dc  Sarey  in  La. 
t-ocomotion  Automobile 


The  "Abeille"  Motor. 


This  is  an  Olio  cycle,  single-cylinder,  vertical  motor  of  3 
h.p,  built  by  A,  de  Mesmay.  says  La  France  Automobile,  lAd 
employed  by  Dahlol  fit  Thomas  on  their  light  carriagM. 

The  method  of  cooling  is  described  as  the  mixed,  obtmtniag 
the  full  force  of  the  motor  without  overheating.  The  water 
is  circulated  by  a  small  centrifugal  pump  situated  on  the  case 
and  operated  by  a  belt  on  thr  .motor  «haii. 

The  placing  of  the  valves  on  each  side  of  the  explosioti 
chamber  is  said  to  facilitate  jhe  escape  of  the  burnt  gases  and 
the  entrance  of  the  fresh  mixture,  the  current  always  tending  in 
the  same  direction.  Moreover,  by  pivtng  the  ignition  pJng 
very  close  to  Ihe  admission  valve  the  spark  is  produced  in  the 
very  center  of  the  fresli  mixtiirr,  and  the  plug  is  protected  from 
the  oil  of  the  cylinder.  Another  advantage  in  this  arrangement 
of  the  valves  ia  ease  of  access  without  interfering  with  any 
of  the  pi[>ci. 

All  the  mechanism  is  located  in  a  case  riRidly  attached  to  the 
base.  Within  this  are  the  gears,  the  exhaust  and  ignition 
cams.  Upon  the  ajtis  of  the  latter  is  ptvutcd  a  movable  piece 
r^ulating  the  time  of  the  spark. 

The  carbureter,  attached  to  ibe  motor  itaell.  ia  very  tirtrple 
and  is  governed  in  iwn  ways,  first  to  nbiain  a  satisfactory  mix- 
ture, second  to  vary  the  ijuantity  of  this  mixture  admitted  to 
Ihe  cylinder. 

Tltis  motor,  easily  attached  to  any  vehicle,  wtiflii  abostl 
too  lbs. 

Carburateur-Vaporisateur  Barnes. 

In  the  arrangrmrnt.  patented  by  M.  Barnes  and  described  in 
Ij  Locomotion  Automobile,  ihe  oil,  introduced  by  the  tube  a. 
meets  the  air  current  pas&mg  throngh  the  pipe  b;  the  mixture 
is  perfected  in  the  spiral  groove  d  d  ol  the  piece  C,  then  by  way 
of  g  to  supply  the  admission  valve  of  the  motor,  above  which 
is  received  the  necesury  amnottt  of  pore  air  to  lorn  an  ex- 
pIotiTc  mixture. 

Ixiiition  is  made  by  the  copfier  ta2ie  I,  which  COfMinmicaiCf 
with  the  vahe  V*.  and  it  kept  red  by  the  heat  of  the  expAosiont. 
The  heal  oi  the  castrag  C  vaporixes  the  oiL 
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When  gcitinK  ready  for  work  ihc  piece  C  is  healed  by  a 
lamp;  the  temperature  of  C  can  be  regulated  by  a  corrcnt  ol  air 
passing  through  X  and  circulating^in  the  shell  J. 


The  Storage  Battery  for  Vehicles.  3 

po  much  money  has  been  and  is  being  ejtpcndcd  in  devel- 
oping storage  battery  patents  that  some  authoritative  remarks 
on  the  subject  of  storage  cells  may  I>c  useful  botli  to  capital- 
ists and  inventors.  We  reproduce  the  tollownig  article  from 
a  recent  Issue  0(  the  Electrical  Review  (with  the  permisiion 
of  the  editors  of  that  journal),  as  we  think  it  may  be  read  with 
Bd^*antage  by  all  interested  in  clectromobiles: 

■'The  motor  car  movement  has  greatly  stimulated  the  efTorts 
of  inventors  to  produce  a  storage  battery  of  great  capacity 
per  unit  of  weight,  and  not  a  tew  batteries  have  been  put  on 
the  market  professing  to  be  of  much  less  weight  lor  equal  out- 
put than  the  older  forms.  An  examination  of  these  new  bat- 
teries and  of  the  sped  Beat  ions  reveals  the  fact  that  the  in- 
ventors have  not  succeeded  in  making  any  dei>anure  from  the 
essentials  of  the  Faure  and  Planlc  cells,  lead  and  lead  salts 
alone  being  successfully  used.  The  plates  consist  of  lead  salts 
held  in  or  upon  a  lead  grid  or  electrode 

In  stationary  batteries  there  are  no  objections  to  construct- 
ing the  grids  substantially  enough  to  perform  the  two  func- 
tions o(  supporting  the  active  materials  and  collecting  the 
current  thcrcirom,  thus  producing  ceils  oi  considerable  weight, 
iix  or  seven  watt-hours  per  pound,  weight  of  battery  being  a 
fair  result  in  capacity.  Such  batteries  are  well  understood  and 
arc  durable  and  reliable;  bul  Jor  successful  traction  work  bat- 
tenrs  of  such  weight  are  not  suitable. 

"Most  inventors  endeavor  to  reduce  the  weight  by  increas- 
ing the  proportion  ol  lead  saUs  to  the  weight  of  the  grid;  in 
heavy  batteries  we  may  find  the  lead  grid  equal  to  twice  the 
weight  of  lead  salts  used  in  makmg  up  the  plates,  while  in 
some  recent  ceils  wc  6nd  it  claimed  that  tlie  grid  is  only  halt 
the  weight  of  the  salts. 

"So  long  as  lead  is  used  in  batteries,  the  only  invention  pos- 
siWe  is  in  the  direction  of  reducing  the  mass  of  lead  in  the 
cell,  sufficient  being  Irft  simply  to  collect  the  current.  The 
sup{)orUng  of  ihc>  active  materials  being  no  longer  trusted  to 
the  grid,  the  inventor  then  devised  supports  of  ebonite,  glass, 
acid-proof  paper  and  other  materials,  much  lightex  than  lead, 
which  are  applied  in  two  different  ways, 

"One  uses  a  grid  of  vertical  lead  wires  threaded  through 
horizonial  strips  of  ebonite,  forming  shelves,  which  carry  the 
active  materials  and  support  them.  .Another  takes  glass  rods 
as  a  weft  interwoven  with  lead  wires,  the  glass  giving  stiff- 
ness and  resilience  lo  the  plates.    A  third  employs  very  light 


-  pt:rforated  grids,  and  supports  them  by  plates  of  light  acid- 
proof  paper,  also  perforated.  Others  prefer  envelopes  of  cel- 
luloid or  ebonite  to  hold  the  paste  on  extremely  thin  grids. 

"In  all  tiiia  there  is  not  much  invention.  Still,  if  by  some 
moans  a  battery  of  great  capacity  and  small  weight  can  be  pro- 
duced, it  is  worthy  of  a  patent. 

"It  is  claimed  for  some  of  these  cells  that  15  10  16  watt-hours 
per  pound  of  battery,  at  a  discharge  rate  of  i  ampere  per  pound 
of  battery,  has  been  obtained.  We  have  failed,  however,  to 
find  any  independent  confirmation  ol  a  capacity  in  any  battery 
exceeding  to  to  11  watt-hours  per  pound.  We  are  convinced 
that  all  these  high  capacity  light  weight  cells  will  require  very 
frequent  renewal  of  plates;  the  negatives  rapidly  decUne  in 
capacity  in  continuous  work  and  the  positive  grids  soon  cor- 
rode right  ihrough,  the  internal  resistance  increasing  as  these 
changes  go  on. 

"The  renewal  of  cheap  plates  as  soon  as  the  capacity  falls 
below  a  certam  amount  should  be  provided  for  in  all  battery 
traction  projects,  renewals  forming  a  large  part  of  the  cost  of 
battery  traction.  Plates  which  were  expensive  to  renew  would 
be  no  improvement  over  cheap  plates  of  the  same  capacity. 

"In  iudguig  traction  batteries  it  is  not,  therefore,  sufficient 
tr)  find  the  rapacity  per  pound  weight  only.  It  is  necessary  to 
find  how  long  that  capacity  is  maintained  in  continuous  work- 
ing. Say  a  battery  starts  with  a  capacity  of  12  watt-hours  per 
pound,  how  many  full  charges  and  discharges  will  it  stand  be- 
fore the  capacity  falls  to  to  watt-hours  per  pound,  and  what 
will  be  the  cost  of  renewal?  These  questions  are  rarely  an- 
swrred  in  descriptions  of  new  cells. 

In  connection  with  road  tniction  by  batteries,  we  find  that 
most  vehicles  for  that  purpose  carry  80-volt  batteries.  Why 
80  volts?  We  have  never  been  able  to  find  out  the  reason  for 
this  singular  voltage;  why  not  use  larger  cells  and  fewer  of 
them? 

"The  batteo'  is  so  near  the  motor  that  loss  in  the  leads  is 
negligible.  As  only  100  to  120  volt  circuits  can  be  used  for 
charging  .80-volt  batteries,  probably  80  volts  was  selected  in 
the  days  when  no  volts  was  the  usual  pressure;  but  nowadays 
200  to  250  is  becoming  so  common  that  batteries  to  be  used 
on  supply  from  street  mains  must  be  raised  to  160.  180  or  3O0 
volts  pressure,  although  small  celts  do  not  give  quite  as  high 
a  capacity  per  pound  as  larger  ones. 

■'On  the  whole,  inventors  have  not  much  room  for  improvc- 
mcnis  in  lead  cells.  When  they  have  reduced  the  grid  to  a 
minimum,  and  supported  the  active  materials  by  something 
liijhtcr  ihao  lead,  their  efforts  arc  exhausted,  and  a  possible 
capacity  of  about  14  watt-hours  per  pound  is  obtained  for  a 
time."— The  Aatomotor. 


QUESTIONS  AND  ANSWERS. 


At  the  request  of  many  of  oor  noulvn  we  have  iteddcd  m  npun  a  dirpantDemof 
^tMHiona  (tiiil  ansamt.  Wc  Mill  vndcavur  to  «niv»r  anj>  ij«iail  qumtiou  iti  ptac- 
ttcal  tngmMnnr  p«minlng  %o  raoior  vttudea, 

Wants  Castings  and  Drawings. 

Stamford,  Conn.,  Nov.  io. 
Editor  Horseless  Age: 

Can  you  tell  me  if  the  Stanley  people  linvc  their  motive 
power  patented?  If  so,  what  is  the  number  of  the  patent  ? 
f)o  you  know  where  I  could  buy  a  set  of  caaiings  in  the  rough 
vjitable  for  a  small  carriage  or  where  I  could  KCt  the  drawings 
for  one?  CMNTOM  WORDEN. 

1.  Application  doubtless  made,  but,  so  far  as  wc  are  aware, 
no  patent  yet  issued. 

2.  Wc  cannot  snpply  the  information  sought.  . 
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UNITED   STATES    PATENTS. 


Xo.  037,0-'5— Apparatus  inr  Forming  Plates  lor  Secondary 
BAilcncs  — Hcnrj*  LciincT,  London,  England.  Filed  June  12. 
iflw-    Serial  No.  7^.^*4.    ^No  model.) 

The  inventiun  relates  to  an  apparatus  for  forming  plates  or 
electrodn  of  secondary  Utticries  no  arranged  that  the  cxpan- 
iivc  force  of  Ihe  active  materia]  during  its  change  into  pcjox- 
idc  is  utilized  for  subjecting  Ihe  plates  to  sreat  pressure  while 
Uiey  arc  bting  formed. 

«  #  #J!llflj%tt^fftfiil(lll 
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Durtntc  the  procc»  of  (ormaiion,  while  tli^  paste  of  the  posi- 
live  plalcs  is  being  converted  into  peroxide,  the  plates  Lend 
lo  expand  to  a  considrrabte  extent,  and  owinK  to  the  rigid 
oonftnement  at  the  sides  and  top  and  bottom  this  expansion 
can  only  be  in  thickness,  as  allowed  by  the  elastic  pads  c.  The 
active  material  of  the  plates  is  thus  compressed  and  rendered 
clvsc  and  liard.  The  pressure,  if  excessive,  can  be  relieved  by 
a  inni  of  the  screw  n.  Daring  discharge  Ihe  pressure  00 
the  iilatc4  is  maintained  by  the  resiliency  of  Ihe  pads  e.  The 
active  material  is  thus  not  only  rendered  hari]  and  homogen* 
cous,  but  is  also  kepi  tightly  igointt  the  conducting  grid  of  the 
plate,  ttuuruig  perfect  contact 

No.  6j7,477— Vttiable  Speed  Gear— William  H.  Newman, 
Totteridge  Harlt.  F.nRland.  Filed  July  j,  iBgg.  Serial  No, 
7AJ,f7o.     (No  model  ) 

Oaim- — Ihe  combination  of  a  dririns  shaft,  a  driren  shalt, 
rafchet  wheels  arranKci]  at  e^ual  anglrs  around  ihc  driven 
.ihad,  toothed  wheels  cnaxiol  with  the  ratchet  wheels  and 
dnvcn  by  them  m  one  direction  by  pawls,  a  toothed  wheel 
fixed  lo  the  driven  shaft  and  gc^i^ing  with  the  other  wheels,  an 
cccenlric  on  the  driving  shaft,  a  second  cccenlric  aurrottoding 
the  rust,  a  rinte  on  the  »econd  vceentric,  connections  betweeii 
tile  ring  and  the  ratchet  wheels,  and  means  lor  rotalinf  the 
im-.  ecccnirtcs  relaiively  to  each  other 

No.  657.127— Controlling  Mechanism  for  Vehicles  — Ernest 
A-  V.  Kendall.  Hartford.  Conn  Filed  Feb  as,  i8g»  Serial 
No.  Tofi.ni.    (No  model.) 

No.  637.06? — Carbureter— Bemhard  C  J.  Anderaon.  Mor- 
ton Park.  III.,  assignor  of  one-half  to  L.  F.  Nonnan.  Chicago, 
III.    FUfd  Not.  ai.  iM.    Serial  No.  697.OJ16.    (No  model.) 


No.  6.?7.C65— Motor  Vehicle.— George  F.  Reed,  W«kk»w  Fl«. 
I'iled  Aug,  2,  1S99.    Serial  No.  725,884. 

This  inventiun  relates  to  an  apparatus  designed  especially 
ior  hauling  logs  and  like  material;  and  embodies,  in  connection 
with  the  gearing  for  propelling  the  vehicle,  a  puwer-drivca 
nic£ns  fur  raising  th«:  logs  or  other  material  constitutiac  Ifat 
k-ad  in  position  lo  be  transported. 

No.  637.661 — Compression  of  Air  and  UUiixation  TbcrcoL — 
Edward  E.  Peltce  and  John  .McCutchan.  New  York.  N.  Y, 
Original  application  filed  March  9.  1899.  Serial  No.  Td^^U 
Divided  and  this  application  filed  Oct.  24.  1899.  Serial  No^ 
7M.615.    (No  model.) 

This  relates  lo  apparatus  for  carrying  oat  the  methods  de- 
scribed in  No.  637.659. 

No,  637.396.— Running  Gear  for  Vehicles.— George  S,  Strung. 
New  York,  assignor  to  John  P.  Murphy.  Philadelphia,  P». 

Figure  (  is  a  pl.in  view  of  my  improved  nmning  gear,  show- 
ing ihe  motor  supporte.l  thereon  and  the  operative  connec- 
tions between  the  TDtitor  and  the  rear  or  driving  axle  of  the 
vehicle. 
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Fig.  6  is  A  from  view  of  tlie  said  front  bolstcf.  the  axle  bor 
and  other  ports  immediately  cotuwctcd  tbereta 
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Ctftinu— A  running  gear  framing  for  ancomobUe  vehicles 
having  in  combination  a  front  bolster  and  two  rear  axle  boxes, 
as  D  D,  ini&s  compression  members,  as  B,  conDccting  the 
top  oi  the  bolster  with  the  upper  ends  of  the  boxes  D,  truss 
tension  members,  C,  connected  to  the  boxes  D  below  the 
members  B  and  formed  with  forked  front  ends.  C  C,  one 
fork  connecting  with  the  top  of  the  bolster  and  the  other 
with  its  lower  side  of  extension,  and  strut  rods,  G  g,  extend- 
iaa  between  the  compression  and  tension  mombcrsof  the  truss. 

No.  637400~Crank  Shaft.— George  S.  Strong,  New  York, 
N.  y„  assignor  lo  John  P.  Murphy,  Philadelphia.  Pa.  Orig- 
inal application  filed  Dec.  15.  1898.  Serial  No.  6g9.3i2.  Di- 
vided and  this  application  hied  !May  5.  1899.  Serial  No.  715,- 
fc95.    (No  model.) 

The  fly  wheel  E  is  formed  with  a  centrally  projecting  stud 

aft,  E*.  having  near  the  wheel  a  tlireaded  perforation,  E'. 
vhich  near  the  outer  sidi:  of  the  .stud  shaft  opens  into  an  en* 
larged  unthreaded  perforation,  £*.  The  end  of  the  shaft  C 
enu-r^  and  fits  in  the  unthreaded  perforadoh  E*  and  is  provided 
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No.  637,658— Motor  Vehicle.— John  Fender,  Brunswick, 
Victoria.  Filed  March  15,  189S.  Serial  No.  673,961.  (No 
model.) 

The  invention  consists  of  two  crank  shafts,  between  which 
arc  two  cylinders,  both  ends  of  which  are  open.  'In  each  of 
these  cylinders  are  two  pistons,  expelled  by  the  same  explosion 
occurring  at  each  revolution.  These  pistons  by  connecting 
rcis  are  coupled  lo  opposite  cranks  in  such  a  way  that  they 
drive  them  in  the  same  direction.  From  thsks  at  the  end  of 
one  of  the  crank  shafts  a  reciprocatory  motion  is  conveyed  by 
connecting  rods  to  a  vertical  rocking  lever  pivoted  at  its  bot- 
tom. Up  and  down  this  lever  adjustably  slides  (thus  provid- 
ing a  variable  transmission  gear)  one  end  of  a  connecting  rod, 
ttw  other  end  of  which  is  pivoted  to  a  horizontally  moving 
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»-ilh  a  threaded  extension.  C,  of  smaller  diameter,  which 
screws  into  the  threaded  perforation  E'.  thus  securing  the 
shnft  and  the  stud  shad  of  the  fly  wheel  together.  The  bearing 
F'  surroun<U  the  stud  shaft  E*  and  forms  directly  a  bearing  for 
th)£  stud  shaft  and  only  indirectly  a  bearing  for  the  shaft  C,  and 
in  this  way  the  weight  oi  the  fly  wheel  is  carried  directly  on  the 
bearing  instead  of  making  the  bearing  ac*  directly  on  the  shaft 
and  carrying  the  weight  of  the  fly  wheel  on  the  shaft. 


slide.  To  this  slide  are  pivoted  two  connecting  rods  ,the  other 
ends  of  which  arc  connected  to  pins  on  arms  protruding  from 
checks  moving  within  a  clutch  box  on  the  main  or  rear  wheel 
driving  shaft.  Though  these  connecting  rods  have  a  recipro- 
catory motion,  ihcy  transfer  a  rotary  one  to  the  driving  shaft 
in  the  manner  hereinafter  described.  Tlie  air  charge  for  the 
explosions  is  drawn  by  a  donble-acting  air  pump  (situated  be- 
tween the  two  cyUnders  and  operated  by  a  crank  on  one  of  the 
crtnk  shafts)  through  a  carbureter.    It  then  passes  through 
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valvci  rcRuIktfd  by  a  cam  above  the  cylindfrs  and  enters  eich 
cylinder  allcrnalely  after  the  pistons  have  covered  the  exhaust 
port  on  their  inward  stroke.  It  Is  then  compressed  by  the 
inf[oing  pistons  and  iffnited. 

Fig.  I  represents  a  side  elevation  of  one  of  the  motor  cylin- 
ders, showing  in  dotted  lioes  tlie  two  connectmg  rods,  which 
are  operated  by  lh«  two  pistons,  likewise  the  clutch  box  and 
mechanism  by  which  a  reciprocatory  motion  is  transformed 
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into  a  rotary  motion.  FIk-  3  «'*'-«  reprr«nts  a  plan  showing 
the  governor  gear.  Fig.  4  represents  an  end  dcvatJon,  partly 
tn  section,  showing  the  electric  igniting  devices  and  the  ro- 
Ijting  shafts  by  which  the  ciroiiit  are  completed  and  broken. 
File-  6  shows  an  end  elevation  depicting  more  clearly  the 
v«riable  tmaimission  gear  at  its  maximtim  travel,  whereas  in 
itoiled  lines  it  is  seen  bo  timaied  that  no  moHon  is  imparted 
to  the  dutch. 
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Claim.— In  a  variable  transmission  gear,  the  comfainatmn  ol 
a  crank  shaft,  a  rocking  lever,  a  pitman  connecting  said  crank 
shaft  to  saidjcver,  an  adjustable  block  slidably  mounted 
said  lever,  an  expansible  and  contraclible  toggle  lor  shiftinf^^ 
said  block,  one  member  of  said  toggle  being  pivoted  10  the 
block  and  the  other  member  to'a  sliding  collared  sleeve,  said 
toggle  rocking  with  said  lever,  a  forked  slide  engaging  said 
sleeve  having  a  toothed  rack  on  its  end  and  a  rotatabtc  pmion 
cngatt'tng  said  rack,  and  meanj  for  rotating  said  pinion. 

CUini. — In  a  motor  vehicle,  the  combination  of  the  open 
ended  cyllnilcr,  the  opposttely  movable  pistons  ihcretn,  the  , 
opposite  similarly  rotating  crank  shafts  driven  by  pitmen  fro 
said  pi4tun!>,  and  the  link  connecting  said  crank  shafts;  with  a'' 
vibrating  lever,  I,  a  pitman,  11.  connecting  said  lever  to  one 
of  the  said  crank  shafts,  an  adjustable  block.  F*.  on  said  lever, 
and  a  slide  or  crossliead,  G\  a  pitman,  ),  connecting  uid  slide 
to  said  adjustable  bl(Kk.  a  driven  shaft,  dutches,  M,  M\  there- 
on and  reciprocating  rods,  K,  lor  operaimg  said  clutches,  con- 
nected to  said  crosshead;  with  the  toggle  Q  R  for  operating 
slide.  F",  tfTe  links  T.  collar  U,  rock  bar  V,  gear  W  and  shaft 
K*.  for  operating  said  toggle. 

No.  fi}7.b6o— Utilization  of  Compressed  Air  for  Motive  Pur- 
poses.— Edward  E.  Fctlee  and  John  J.  McCutchan.  New  York, 
N.  Y.,  assignors  by  mesne  i&signments  to  the  Automatic  Air 
Carriage  Co..  of  New  York.  Filed  March  9.  i&».  Serial  No. 
708.42a. 

fig.  2  represents  in  vertical  section  a  suitable  conatmcdov" 
of  air  compressor  appropriate  for  use  in  the  system,  aad  Fig. 
3  represents  a  plan  view. 

The  distributing  chests  g  ol  the  motors  f  arc  supplied  with 
compressed  air  from  a  conduit,  H,  leading  from  an  air  com- 
pressor cylinder,  whbse  specific  construction  is  illustrated  (to- 
gether with  that  of  The  explosive  engine  for  operating  it)  in 
Figs.  2  and  j.  Refernng  pariinilarty  to  tfiose  figures,  it  wtU 
be  nntcd  that  the  piston  A'  ol  the  explosive  engine  is 
nectvd  by  a  piston  rod,  B,  with  a  crank  shaft,  C.  having  al 
outer  end  a  balance  wheel.  F,  mounted  thereon.  The  air  • 
pressor  cylinder  E  is  likewise  provided  with  a  pfstoo.  D.  an 
is  cjnnected  to  the  crank  shaft  C  by  a  {Hston  rod.  &'.  al  an 
angle  of  180  dcg.  from  the  point  of  attachment  o(  the  piston 
rod  B.  Upon  the  crank  shaft  C  is  mounted  the  itcu  F'.  ia- 
rermcshing  wiih  a  gear,  P,  of  twice  the  diameter  of  the 
F'.  Tlie  gt»T  P  is  Axed  upon  a  cam  shaft.  P,  carrying 
scries  of  cams,  a!  a*  a\  upon  which  rest  [he  lower  ends 
rods,  a'  a*  a*,  provided  with  springs  (or  maiataining  them 
contact  with  the  working  surfaces  of  the  cam*,  as  shown.  To 
the  rod  a*  is  attached  the  valve  b*.  which  governs  the  tnki 
the  engine,  and  to  tbc  rod  a'  is  attached  the  valve  b'.  whi« 
governs  the  exhaust  thexdrooL  The  rod  a*  tcfminaies  at 
upper  end  as  a  contact,  adapted  to  close  an  «l«ctric 
through  ihe  wires  b*  b'  when  brnaBhi  into  electrical  come 
with  the  insuUlrd  coniacl  b',  »o  that  when  separated  Iroin 
contact  b*  an  electric  spark  will  result,  thereby  ex^odiftfi  the 
ralittute  ol  gas  and  air  or  of  oil  vapor  and  air  in  the  space 
The  expIoMcin  of  thb  mixture  causes  the  pttton  A'  to  de* 
and  the  pulon  D  to  ri»e.  As  the  piston  D'  rises  in  the  cyUil 
der  F  fhr  air  whhm  the  cytfn-Vt  .»  r^fnprr««ed  and 
thr  On  Ihf 

the  ;     ■  .       ti  »r»ied  \- 

sflpply  the  iMc*ft»ary  volume  ol  air  lor  a  lubsr^ucm 
pfca«kia. 

When  the  cxploitve  engine  i«  at  work  and  the  throttle  »al» 
v'  doaod.  the  air  comprpMor  may  be  employed  for  sJc 
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compressed  air  at  ihe  predetermined  pressure  within  the  reser- 
voir M',  thereby  accumulating  in  said  reservoir  a  reserve  or 
surplus  at  a  pressure  limited  by  the  safety  valve  M*,  said  pres- 
sure being  sufficient  to  start  the  motors  under  any  load.  For 
the  purpose  of  starting  the  vehicle  or  for  enabling  it  when 
under  way  to  mount  a  steep  hill  or  for  a  limited  time  to  carry 
an  abnormal  load,  we  have  at  hand  therefore  an  auxiliary 
high  pressure  supply  amply  sufficient  for  the  purpose  and 
which  may  be  charged  either  when  the  vehicle  is  at  rest  or 
when  it  is  moving  under  light  load,  in  which  latter  instance 
the  surplus  pressure  developed  by  the  air  compressor  may  be 
gradually  accumulated  in  the  storage  receptacle  for  future  use. 

No.  637750— Motor  Vehicle.— John  W.  Ogden,  Plainfield, 
N.  J.    Filed  Nov.  4,  1898.    Serial  No.  695,523. 

Claim. — In  combination  in  a  motor  vehicle  and  with  the 
driving  wheel  axles  or  axle  (hereof,  two  frictional  clutchci 
mounted  concentrically  with  the  axle,  the  driven  members  of 
which  are  connected  to  drive  the  wheels  and  arc  relatively 

{Hee  Fig.  5  ) 

movable  to  and  from  the  driving  members  along  said  axle, 
actuating  connections  from  the  motor  to  the  driving  members 
of  Ihe  clutches  turning  them  in  opposite  directions,  and  means 
for  engaging  either  driving  member  at  will  to  the  co-operating 
driven  member,  by  forcing  them  together  in  an  axial  direction. 

No.  637,297 — Power-Transmitting  Mechanism. — George  S. 
Strong,  New  York.  N,  Y.,  wsignor  to  John  P.  Murphy,  Phil- 
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adelphia:  Pa.  Filed  Dec  8,  189B.  Serial  No.  69B.623.  (No 
model.) 

Claim.— In  a  gas  engine,  a  shaft  coupled  to  the  piston  or 
pistons  of  the  engine  in  combination  with  a  clutch,  J*.  auto- 
matically acting  to  prevent  backward  revolution  of  the  shaft 
two  clutches  '  j*.  having  actuating  levers,  }*  j*,  extending  out 
from  them,  said  clutches  being  adapted  when  moved  in  Ihe 
direction  of  rotation  of  the  shaft  to  engage  it  and  when  moved 
in  the  other  ditection  to  disengage  it,  a  pivoted  lever,  J"  J**, 
and  connecting  rods,  J**  J",  coupling  said  lever  with  the 
arms  j*  ]\ 

Fig.  2  is  a  side  elevation,  on  an  enlarged  scale,  of  the  pump 
which  I  use  for  controlling  tJic  position  of  the  crank  pin.  Fig. 
3  is  a  plan  view  of  this  pump  and  Fig.  4  a  cross  sectional  view 
taken  as  on  the  section  line  4  4  of  Fig.  2.  Fig.  7  is  a  face  view 
of  the  crank-pin  disk.  Fig.  8  a  cross  sectional  view  taken  on 
the  line  8  8  01  Fig.  7,  and  Fig,  9  a  cross  sectional  view  taken 
on  the  line  9  9  of  Fig.  7. 

A,  Fig.  6.  indicates  on^  end  of  the  crank  shaft  of  the  engine, 
which,  as  shown,  is  formed  with  3  threaded  extension,  A',  of 
smaller  diameter.  The  other  end  01  the  crank  shaft  is  indicated 
at  A'.  A'  and  A*,  indicating  the  cranks,  iind  a  continuous 
channel.  A',  being  formed  through  the  shaft  and  cranks,  as 
clearly  indicated,  the  said  channel,  however,  m  the  portion  A' 
of  the  shaft  merging  into  a  cylindrical  enlargement.  A*,  which 
in  turn  merges  into  a  still  further  enlargement  (indicated  a( 
A*  A*),  the  portion  A'  being  internally  threaded.  As  shown, 
the  extreme  outer  end  of  the  portion  A*  of  the  shaft  is  pro- 
vided with  an  ejcternally  threaded  projection.  A'. 

B,  Figs.  8  and  9,  is  a  central  projecting  stud  on  the  rear 
face  of  the  crank  disk,  having  a  perforation  at  its  end.  adapted 
to  receive  the  end  A  of  the  shaft  and  a  threaded  extension.  B', 
into  which  the  threaded  end  A'  of  the  shaft  screws,  as  shown  in 
Fig.  6. 
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0  is  a  plunger  fitting  and  movinR  in  the  cylinder  C  and,  as  • 
«hown,  formed  with  a  threaded  pcrioration.  D'.  into  which 
screws  the  crank  pin  C,  the  position  of  this  perforation  being 
preferably  such  that  when  the  cylinder  D  is  at  tlic  bottom  of 
its  stroke  the  perforation  will  coincide  with  the  center  of  the 
crank-pin  disk. 

The  plunger  D  is  formed  with  ratks  (indicated  at  D*  D*. 
Fi4.  7),  formed  on  it-.  nii[Misitc  iidcs,  ftnd.  as  shown,  it  is  also 
formed  with  a  spring- receiving  clip.  D*.  on  its  inner  end. 

F  indicates  a  powerful  spring  situated  in  the  portion  of  the 
cylindrical  passage  opposite  to  that  in  which  the  plunger 
worlrs  and  arranged,  as  shown,  lo  act  agikinst  the  plunger  and 
hold  it  normally  in  ihc  position  indicated  in  Figs.  7  and  8- 

G  G,  Figs.  7  and  %  arc  counterweights  moving  in  the  pas- 
sages C  C  and  formed  with  racks,  G',  on  their  faces  lying 
opposite  to  the  plunger  D. 

H  H  are  spur  wheels  situated  in  the  passages  C  and  pro- 
vided with  journals  which  6t  into  the  journal  bearings  C*  and 
C*.  as  shown  in  Fig.  9.  These  spur  wheels  are  of  a  siie  and 
character  10  engage  with  their  teclh  in  the  opposite  racks  D* 
and  G'.  so  that  any  movement  of  the  plunger  is  necessarily 
Ciincurrent  with  a  moveme-nl  of  the  counterweights  in  the 
opposite  direction. 

1  is  a  lace  pljte  secured  to  and  moving  with  the  crank  pin 
£  m  a  groove  formed  on  the  face  of  the  disk,  the  plate  being 
of  dimcnsiuns  and  character,  as  iiuticftie<t  in  Figs.  7  ud  8,  to 
cover  the  slot  C. 

Any  fluid  intro<luccd  nnder  luflTtcient  pressure  througti  the 
channels  A'  and  C  will  force  the  plunger  I)  to  move  in  the  cyl- 
inder C,  overcoming  the  force  exerted  hy  the  spring  F  mod 
moving  the  cr;ink  i)in  E  further  away  from-ihe  center  of  tU 
disk,  and  the  mrivcnient  nf  the  crank  pin,  ^already  noted, 
will  automatically  shift  the  postion  of  the  counterweights 
which  are  arranged  to  halxner  the  other  moving  parts  con> 
taincd  in  the  disk  and  maintain  the  weight  of  the  whole  in  a 
ftiibstnntially  balanced  condition.  A  relaxation  of  the  pressure 
by  pemiitting  the  fluid  lo  escape  permits  the  powerful  ipring 
F  to  move  the  plunger  back  to  or  toward  ii«  normal  position, 
ihifting  (he  position  nf  the  crank  pin  nearer  10  the  center  of 
the  disk,  r The  best  method  known  for  admitting  and  exhaust- 
ini(  the'  fluid  which  controls  the  position  c4  the  crank  pb  is 
through  the  crank  shaft  of  the  engine,  and  where  thii  method 
ii  availed  of  the  fluid  is  carried  Irura  a  pipe.  K',  leading  irocn 
tha  pitmp  or  other  device  where  the  necessary  pressure  and 
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motion  is  given  to  the  fluid,  through  channels  N'  and  N*. 
formed  m  a  bracket,  N',  of  the  engine  caung  N,  The  clian- 
nelcd  bracket  N*  has  a  |>crforalir>n.  N*,  ai  it*  end  in  line  with  the 
perforation  A*  in  the  p<irtion  .\*  of  the  crank  shaft,  and  mtu 
this  perforation  N'  a  pipe,  O.  is  screwed  having  threads.  O',  II 
its  outer  end  and  conveniently  a  jam  nut,  O*.  the  said  pipe 
extending  through  the  threaded  perforation  A*  and  into  the 
cylindrical  perforation  .\*.  with  which  it  makes  a  nice  fit.  Th« 
portion  O'  of  the  pipe,  which  firs  in  the  cylinder  A*,  is  formed 
with  ■multiplicity  of  annular  cliannels,  which  on  wettknown 
pnnriplcx  h.nvr  the  effect  of  preventing  leakage.  The  pipe  O  IS 
fftrnied  with  a  collar,  O*.  which  will  6t  against  the  »hnu1der. 
A*,  formed  between  the  portions  A'  and  A*,  and  the  pipe  O  is 
secured  in  proper  tniiiion  in  the  crank  shaft  by  a  long  bed 
nut,  indicated  at  O*.  which  screws  into  the  threaded  pcrtora- 
lion  A'. 

Referring  now  lo  Figs.  Jt,  3  and  4,  il  will  be  noticed  that  the 
pipe  K',  to  which  reference  has  already  been  made,  leads  to 
the  jKimp  cylinder  (indicated  at  J).  This  pump  cylinder  is 
formed  with  an  admi^siun  pon.  J',  and  an  exhaust  port.  J',  ihc 
admission  port  leading  through  a  valve  box.  P,  contaimag  • 
rKm-retum  valve,  J*,  into  a  supply  pipe.  K,  leading  to  «  1 
voir,  such  as  indicated,  for  instance,  at  K  in  Fig.  1, 
(TV  U  amtimiKJ.) 
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SPECIAL    NOTICES. 

A*r«rtUMM«ta  laMrUd  un4*r  tbU  feMdlat  at  43.M  •■  la«k  i 
IMS*,  tMyftbU  lo  advaac*. 


CA80LINE  ENGINE  CASTINGS. 

'  One  to  four  h.  p.,  for  stationary  marine  or  vehicles ; 
rough  or  partly  finished.  Also  complete  engines, 
carbureters  and  accessories.  LOWELL  MODEL 
CO.,  Box  392,  Lowell,  Mass. 


Wfl     bare     Jost 

completod  tweotf 


BODIES  FOR  MOTOR  VEHICLES. 

taansotD  bodlfw  for  the  Columbia  acti  KIrolrIc  V>blole  Co  .  uglnfr  our  otcn 
pAteoied  door  and  wludow  operaion.  ftsd  ore  to  a  position  to  bntld  any- 
tfabiv  Id  Ifaat  Hoe.  Uu  yon  waoL  anylfatnir  In  Autco-oblle  bodle* 
QUi:9MLKB  A  CO.,  Cambria  St.,  Boston.  M&sb. 

FOR  SALE. 

Winton  gasoline  phaeton  in  excellent  condition,  with 
French  horn  and  large  French  acetylene  lamp.  Trice, 
$Soo.  Can  be  seen  at  the  N.  Y.  Electric  Vehicle 
Transportaiion  Co.,  1684  Broadway,  New  York. 

C.  G.  D.,  Manhattan  Hotel,  New  York. 

improved  Steering  Gear  and  Motor 

Starter*  SeU-locking  steering  gear  and  improved 
motor,  started  from  the  seat.  Two  controlling  levers 
only.  FOR  SALE,  as  inventor  is  not  in  a  position  lo 
develop.     E.  W.  G  ,  care  of  Hokrelfrs  Ar.F.. 

GEAR  WHEELS  EVERY  STYLE  OR  SIZE. 

Sftnd    for  CatJilos  A, 
3,200  SlzcK  of  Gean  . 

BOSTON    GEAR     WORKS,    Boston,    Wtasa. 

BlTlTflTDrTiCHllE 

RHilH^  made  for  Automo. 
U  n  H I R  0  biles,  in  sizes  to  suit 
all  requirements.  Prompt  deliv- 
eries niaiic.     Address: 

BALDWIN  CYCLE  CHAIN  CO., 
WOflCCSTei).  MASS.,  U.S.A. 


^1 


I 


Graphite  Lubricants, 

ALL  KINDS,  ACCORDING  TO  WANTS. 

SpAdftl  praparatloDi  for  Ueari  of  Blectrlc  Uotor»  and  for  Crllodan  9t 
Motor  Baffines.    Scb4  for  ClrcvlAra  and  Price*. 

Joseph  Dixon  Crucible  Co.,   -   Jersey  City,  N.  J. 

Automobiles,  Aotomobile  Parts  and  Gasoline  Engines. 
Will  8001)  be  ready  for  the  markeu  TEXAS  AUTOMOBILE 
CO..  Dallas,  Texas. 

WANTED. 

Catalogs,  prices,  etc,  frum  manufat:turers  of  steam  and  gaso. 
line  motor  macJiines,  who  want  first-class  reprcsenUtives  in 
Indiana.  Wc  expect  lo  engaRc  largely  in  the  Automobile  busi- 
ness and  arc  prepared  to  represent,  in  a  (irst-claas  manner,  ariy 
lioe  we  select,    C-  G.  FISHER  &  CO.,  Indianapolis,  Ind- 


Seamless  Cold  Drawn  Steel  Tubing,  '^^^^^^ 
Shells,  Cylinders  and  Tanh,         f«-.naX 

DROP  FORQINCS  AND  STEEL  aTAMPINQB. 

JANNEY.  STEINMETZ  S  CO.,  DriiBJ  Building,  Phlladaiphla,  Pt. 


DRY    BATTERIES 

For  Sparking  Gas  and  Gasoline  Motors. 

LONG  LIFE,  RELIABILITY,  HIGH  VOLTAGE. 
IW    SUCCESSFUL    V8B    FOB    THIS    PURP08V, 

Dow  Portah'6  Electric  Assistant  Co.,  *bIsto«"°m»«8:' 


AUTIMBILE  GHARGING  AND  REPilR  SmiON 

Wfl  Make.  Rent,  Kiy.-bftri[<.i  uad  F{t;i>&lr 
BTOKAGE    RATXICRIKM. 

THE  ST0R16E  BATTERY  SUPPLY  CO. 

Kstabllflhed  U»i.      Telepbooe.  lOlU  UadtMD  Sgoare.      Incorporated  IBM 
OFFiGi  MD  WORMS:   339  £aat  27th  St.  M»w  Ywk  City. 


LEONARD  HUNTRESS  DYER, 

Specialty:  Patents  and  Patent  Causes, 

908  G  Street,  N.  W. 

Cabit  A4ilr«i«:  "  D|*fpaUnl.  Washington."  WASHINGTON- 


Volume  I,  No.  1. 

pARTlES  having  copies  of  the  November^  1895, 
^  number  of  Thb  Horsblkss  Agk,  which  they 
arc  willing  to  sell  or  exchauge  for  later  numbers,  are 
requested  to  communicate  with  the  publisher. 

WANTED.— T^/.  /,  Wtf.  /»  Vol  2,  No$.  5,  tf.  7,  8y 
9,  /o,  and  Vol.  J,  No,  t.  A  new  number  of 
the  weekly  will  be  given  in  exchange  Cor  any  one  of 
these,  if  in  good  condition,  antl  for  Vol.  1,  No.  1, 
four  numbers  will  be  given  if  in  gotxi  condition. 
HORSELESS  AGE,  American  Tract  Society 
Building,  Nameu  and  Spruce  Streets,  New  York. 

NEW    PROCESS 

Raw  Hide  Pinions 

are  Noisdess  aad  Durable 

ImAimpenaMhlm    to 

Motor  Vehicles. 


Tbe  New  Process  Raf  Hide  Co.. 

Syracnse.  N.  Y„  U.S.A., 

Patenteea  mad  Sole  Umaafactnr^ft. 
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(April  5tb  to  September 
Z7th,  1899.  iodusiva.) 


VOLUME  FOUR  COMPLETE. 

To  New  Subscribers  for  Two  Years! 

We  wish  to  place  these  volumes  in  the  hands  of  persons 
permanently  interested  and  therefore  offer  them  only  to  those 
who  will  subscribe  for  two  years  from  April  5th,  1899.  ::    :: 

SEND  $4  AND  GET  THIS  VOLUME  BEFORE  IT  IS  EXHAUSTED. 


WANTID. 

Special  contributors  to  The  Horseless  Age  on 
all  important  subjects  relating  to  Motor  Vehicles. 
Pair  compensation.  Address  The  Horseless  Aoe, 
150  Nassau  Street,  New  York. 


Volume  I,  No.  1. 

PARTIES  having  copies  of  the  November,  1895, 
^  number  of  Tiiu  Hokskless  Agb,  which  they 
■xe  willing  to  sell  or  exchange  for  later  nnmbers,  are 
requested  to  communicate  with  the  publisher. 


SPECIAL  OFFER. 

BACK   NUMBERS. 


^^^^^^^t^t^t^^^t^^^^^^^^^^^^f^i^^f^^f^^ 


We  have  no  more  complete  Hies  and  have  decided  to 
offer  miscellaneous  back  numbers  of  THE  HORSELESS 
AOE,  from  December,  1896,  to  March,  1899,  at  the  fol- 
lowing prices: 

za    Assorted^  .  .  •  ^•«»o 

6  ''  •  -  •  •  50  cento, 

Foreiipsy  5  and  jj  shillingrs,    respectlvelj* 
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The  Horseless  Aqe, 


American  Tract  5oclety   BuHdlns:. 

Noaaau  aail   Spruce   birwrntm. 


NEW    YORK. 


llOB. 


THE  HORSELESS  AGE. 


#M  #M  #1%  m*  fM  ^  A%  rb  fX*  m  fM  fM  rS^  m  m  #X9  #1#  ^ll^ 

Diamond's  Position 

On    Single-Tube    Pneumatic 
Bicycle,  Motor  and  Carriage 

TIRES. 


We  desire  to  give  due  notice  to  the  Public  and  Trade  that  the  Diamond 
Rubber  Company,  of  Akron,  Ohio,  U.  S.  A.,  has  full  and  complete  defences  to 
any  suit  that  may  be  brought  against  it  in  the  name  of  Theodore  A.  Dodge  or 
any  other  party  professing  to  own  Tillinghast  patent  or  any  other  patent  on 
pneumatic  tires. 

jk  Our  entire  pneumatic  tire  manufacture  is  free  and  clear  of  the  Tillinghast 

P  and  all  other  patents,  and  we  will  so  demonstrate  if  sued. 

^  We  invite  Mr.  Dodge  or  any  other  person  to  sue 

'us  on  this  patent  at  any  time  and  at  any  place  where 
^  he  or  they  know  the  law  permits  us  to  be  sued. 

I  We  are  an  Ohio  corporation  and  by  right  and  law  should  only  be  sued  in 

Ohio,  but  we  have  established  agencies  at  the  cities  of  New  York  City  and  Chicago. 
and  will  defend  any  suit  brought  against  us  in  the  Federal  courts  at  those  cities. 
^  We  desire,  publicly,  to  give  notice   that  if  any   such    petty   business  is 

^followed  by  the  owners  of  this  patent  as  suing  the  individual  users  of  vehicles 
equipped  with  our  tire,  or  small  dealers,  we  shall  retaliate  against  these  parties 
personally,  and  will   prosecute  anyone  attempting  to   illegally   interfere,  either 
^directly  or  indirectly,  with  the  manufacture,  sale  or  use  of  our  tires 
H  We  give  this  notice  after  full  consultation  and  with  the   advice  of  our 

patent  counsel,  Messrs.  Offield,  Towle  and  Linthicum,  of  Chicago 


DIAMOND    RUBBER    COMPANY, 
Akron,  Ohio. 
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FOSTER'S  PATENT 
REVERSIBLE  SCREW 
PROPELLER. 

HAS  B^ilanced  Ball  Thrust,  Perfectly 
Noiseless,    No    Cojp    Wheels    to 

rattle  <ind  break.  Stronger  than  a 
Sulid  Propeller,  and  gives  better  re- 
sults. In  use  by  up-tn  date  Gas  Krjfinc 
Builders.  Catalogue  and  Order 
Blanks  on  Application 


THE   HORSELESS   AGE. 


For  Yachts,  Lannches  and  Busloess  Boats. 

THE  ONLY  flEllHBLC    .    - 
REVERSIBLE  PROPELLER. 

CHAS.  W.  FOSTER, 


V«»,k1 


Inventor  and  Builder, 

NEW  HAVEN.  -  -  -  - 


connJ 


the  Ceacb 
motor  Carriages 

are  made  for  work  on  ibc  road ;  thejr 
sr«  miule  for  cvcry-day  um  antl  lo 
stand  liani  work  tor  jrram.  Wc  are 
makinK  vehicle*  that  »ill  be  oecd  year 
after  year  by  the  ortgin»)  puixhaxcn. 

NOT    ^HOW  CHEAP" 
BUT  -HOW  GOOD" 

U  "ur  principle  bccau^  wc  believe 
the    potilic    wai)t«    r^trriAgn    to    DM. 

IVCalalogyM  Nftw  R««dy. 

LEACH    MOTOR    VEHICLE   CO,, 

aio   Broadway,   Everett.  Mass. 

C^Um  "  I  aafhifiBfif  "  IteMua.  "  A  ft  C  "  C«d»  u^d. 


The  Perret  Dynamo 


roR 


SPARKING  GAS  ENGINES. 


The  [lektron  Mf{.  Co., 


Bit(l4tr«  *l 

ELICIIIIC41  IMCimiiaT. 

SPRINGFIHD,   MftSI. 


Facts  About  Storage  Batteries^ 

By  Isaiah  L.  Roberts. 

OTHER    INFORMATION  ON  THIS  SUBJECT  BY 
WELL-KNOWN  EXPERTS  CONTAINED  IN  OUR 

STORAGE    BATTERY    NUMBER,      issue   of  September   27i 

PRICE.   10  CENTS.  STAMPS  OR   COIN. 


WE  CARRY  41  SIZES  OF  KEYS  AND  CUTTERS  IN  STOCK  AND  MAKE  SPECIAL  SIZES  TO  ORDER. 

SEKD  FOR  CIRCULAR. 


0  K  DRY  BATTERY. 

NEW  GAS  ENGINE  TYPE 


Stn,  7  kifh  X  *  far  AuUnobMN. 


THE    PROBLEIVl    SOLVED. 

No  solution  to  slop  over.  No 
misslag  of  sparks.  Hif^hcsi 
voltage.  yuickcsl  recutivra- 
tion.  Lonif  life.  Unaflected 
by  heat  or  cold.    Comp.-ictncs!!. 

Non-Polarizing  Dry  Battery  Co., 

625  Broadway,  New  York. 


1.  Mnmc  of  enf^ine. 

2.  Number   uf    revololjons    pet 

minute. 
Number  of  sparks  per  min- 

ulc. 
Mode   of   ignition,    whether 

by  iipark  coll  or  induction 

cuil. 
5.     If  spark  coll.  whether  builinft 

or  wiping  spark. 
Kind  of  s|tark  contact  point*. 

whciliiT  plaiinum,  sieel  or 

otiicr  matcrtut. 
Average    numtter    of    hours 

per  day  enipnc  is  run- 


The  Whiton  Universal  Automatic 
Gear  Gutting  Machine. 


Most  complete  Gear  Cutter  yet  designed. 
Specially  adapted  to  the  ret)  ui  rem  eats  of  Motor 
Vehicle  Manufacturers*  Already  in  use  in  several 
leading  shops. 

SiMD  FOR  FUU  PiflTlCI/LARS  Al/D  LIST  OF  US£fI$. 

THE  D.E.  WHITON  MACHINE  CO, 

NEW   LONDON,  CONN..  U.  S.  A. 


HOMER  F.  LIVERMORE. 


STEEL. 
MALLEABLE. 


HIGH  GRADE 
CASTINGS.. 


GREY  IRON 
AND  BRONZE. 


SPECIAL  ALUMINUM  CASTINGS. 

85  Pearl  Street.  Boston.  Mass. 


&-CUT 


Elierfiariit's  Patent 

r€t.T  AUTO 

([in 


CNTlKCLT  AUTOmnC 


IHG 


N  K  »  ^*  41  *"s  «l  >«.,  r J 1^  awl  Ml  k. 


MiCHIIIES 

WtTM 

"Ridiil  Doptii" 
GiRg  Cmtirs. 

•DULD  k 

E8ERHAR0T, 
MWMK.  a.  u 


Raw  Hide  Pinions 

are  Noiseless  and  Durable 

Motor  Vehicles. 


TbeNef  Process  Raw  Hide  Co.. 

Syracoae,  N.  Y,,  U.  S,  A., 

Ptr«al«e«  mad  Solm  Mumutm^turmrm. 


»l^ 


BALDWIN 

DETACHABLE- 

CHAINS      I 

ArebperUlly  A4at*1'*4«a  * 
MOTOR  t  ARKtA(;l:S. 


We  have  had  vxpcrieoce  making  drive  chain*,  acid  om»  fur- 
nish them  In  various  tiicf  to  suit  drmands.    They  an  corrtct  ta 

coostruclion,  durable  and  »mn<ith  running. 

SPECIAL    SIZES    MADE    TO    ORDER. 

BALDWIN  CYCLE  CHAIN  CO.,  Worcester,  Mass.,  U.S. A. 


FELTED  RIMS  FOR 
PNEUMATIC   TIRES. 


I 


Tbe  annexed  cut  illUMratea  the  appti 
ttun  cif  a  proiectiog   »trip  on  the  edfc 
Rims,  «a  a  pmiRtion  to  the  Paciimaile^ 
Tire*,  pieveattnit  ihc  wcfttiag  Of  c«1 
of  the  outer  edge  of  the  Tire. 

Price  Liii  and  paniciilartoa  apjillcatiM 


THE    COLONIAL 
AUTOMOBILK    CO. 
32  Mawlay  StrMt,  SCMTOK 


THE  JUMP  SPARK  LEADS. 


C.  F.  SPUTOOBF.EIwtrioil  Sptoiilties, "  "VK-tlS^^ 
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THE  AUTOMATIC  STEAM  MOTOR  SUPPLY  SYNDICATE. 


It  U  proposed  to  organize  a  syndicate,  to  be  known  as  the 
Automatic  Steam  Motor  Supply  Syndicate,  to  act  as  pioneer 
to  a  large  company  to  be  organized  later  [or  the  purpose  of 
building  and  supplying  to  carriage  manufacturers  complete 
steam  equipments.  It  is  not  intended  thai  the  company  will 
batJd  carnages  of  any  description,  but  will  confine  itself  to  the 
supply  of  the  carriage  trade  with  a  complete  antomalic  ateam 
By&tem,  adaptable  to  carriages  of  every  deKcriplion. 

Options  have  been  secured  upon  most  important  inventions 
ol  Mr.  Hudson  Maxim  and  Mr.  Henry  A.  House  and  others, 
b7  virtue  of  which  it  is  believed  that  steam  will  be  made  to 
lake  the  lead  in  the  motor  vehicle  industry,  not  only  for  heavy 
work,  but  for  light  pleasure  vehicles  as  well,  for  the  follow- 
ing reasons: 

The  system  will  be  the  lightest  known  for  the  power  devel- 
oped. The  s>'stem  will  be  the  most  economical  known,  as 
kerosene  oil,  which  may  be  found  everywhere,  wilt  be  used 
as  fucL  The  system  will  be  perfectly  automatic  in  every  par- 
ticular. The  water  supply,  as  well  as  the  fuel  supplied 
to  the  boiler,  will  be  perfectly  automatic  in  every  par- 
ticular, and  as  all  of  the  steam  will  be  recondcnsed  and  the 
w&ter  fed  back  to  the  boiler  autamaticalty  by  a  device  which  will 
maintain  tbe  water  level  absolutely  constant,  the  system  will 
require  absolutely  noaitention  whatever  from  tbe  operator  from 
morning  till  night,  thus  enabling  him  to  devote  bis  entire  atten- 
tion to  ibc  direction  of  the  vehicle. 

A  water  tube  boiler  will  be  used,  and  alt  danger  of  explosions 
ejiminated.  There  will  be  no  noise.  All  of  the  above  features 
arc  guaranteed  by  the  inventors,  and  a  like  guarantee  will  be 
made  by  the  inventors  in  their  contracts  with  the  proposed 
syndicate. 

The  reputation  of  Mr.  Hudson  Maxim  is  world  wide  as  an 
inventor  ot  remarkable  powers.  The  smokeless  powder 
Adopted  by  the  United  States  Government  is  made  according 
to  his  Inventions.  He  has  recently  invented  a  system  uf  pro- 
pelling automobile  torpedoes  through  the  water  at  a  speed 
greater  than  a  mile  a  mmute.  His  remarkable  tmprovcnieiils 
in  aerial  torpedoes  and  high  explosives  were  brought  prom- 
Itwatly  to  public  notice  in  the  press  all  over  the  country  dur- 
ing the  war  with  Spain. 

Appreciating  the  great  future  for  the  motor  carriage  indus- 


try, Mr.  Maxim  took  up  the  matter  in  a  most  thorough  and 
methodical  manner,  going  to  the  bottom  of  all  available  facts 
and  examining  thoroughly  into  the  stale  of  the  art.  He  then 
decided  upon  steam  as  the  most  promising  field.  Attention  is 
invited  to  tlie  most  thorough  and  exhaustive  article  on 
"Thermo-Dynamics  of  Motor  Vehicles,"  by  Mr.  Maxim, 
which  appeared  as  a  leading  article  in  the  first  weekly  edition 
of  The  Horseless  Age,  on  April  5,  iSgtj;  also  his  article  on 
"The  Recondensation  of  Steam"  in  The  Horseless  Age  of 
Oct.  ri,  1899. 

Mr.  Henry  A.  House  is  also  a  very  able  inventor.  One  of 
his  most  successful  and  important  invention?  is  for  a  liquid 
fuel  burner  and  automatic  fuel  regulator,  by  which  the  flame 
■nder  the  boiler  is  controlled  by  the  requirements  of  the  boiler, 
so  that  when  not  needed  the  flame  is  automatically  turned 
down  to  a  mere  glimmer,  and  when  work  is  required  the  flame 
is  automatically  turned  up  to  any  required  horse-power.  The 
whole  apparatus  is  exceedingly  small,  light  and  inexpensive. 

It  is  proposed  to  raise  sufFicicnt  cash,  and  which  amount,  it 
is  believed,  need  not  necessarily  be  large,  as  a  working  capital 
for  the  purposes  of  the  syndicate.  The  inventors  will  not  be 
paid  fur  their  patents  by  the  syndicate,  but  by  the  proposed 
large  company  to  be  organized  later,  although  the  syndicate 
will  have  the  exclusive  right  to  work  the  inventions  in  tbe 
meantime.  The  working  capital  of  the  syndicate  will  be  em- 
ployed lor  tlie  purpose  ol  placing  this  steam  system  upon  the 
market,  and  for  the  dissemination  of  information  concerning 
Its  great  advantages  and  value.  The  purpose  of  the  syndicate 
will  tlien  be  to  create  a  manufacturing  company  with  sufficient 
capital  to  build  a  plant  adequate  to  hs  purposes  and  for  the 
purpose  ol  purchasing  the  inventions,  which  purchase  price 
has  already  been  agreed  upon  with  the  inventors,  and  to  con- 
sist of  a  moderate  cash  payment  and  a  stock  interest  in  the 
company,  it  being  the  Intention  and  desire  of  both  the  tn- 
veiuors  and  the  investors  that  the  inventors  be  personally 
identified  with  the  interests  of  tbe  company. 

The  carriage  trade  and  all  those  interested  in  automobiles 
and  those  seeking  investment  in  the  great  coming  industry  of 
the  next  decade  are  invited  to  look  carefully  into  this  oppor- 
tunity.   Every  facility  will  be  offered  to  that  end. 

.^ddress  all  communications  to 


PHILIP  MAURO,  Counsel  for  Organizers,  141  Broadway,  New  York, 

TBLCPHONB,     NO.     1     CORTLAtVDT. 

'The  carriage  building  trade  will  now  be  furnished  a  con^Ieie  automatic  steam  system  for  the  propulsion  of  vehicles. 


THE  O.   S.   KELLY   CO., 

Full  deacriptiTe  circvlar  sent  on  ftpplicaUoo.  SPRINGFIELD,    OHIO,    U.S. 


AMERICAN  AUTOMOBILE  COMPANY. 

HYDRO-CARBON  SYSTEM. 

/^RDERS  for  Spring  Delivery  are  now  being  recei\ 
^^     for  the  following  styles  of  Automobiles  : 

One-Seated  Runabout,  Dos-a-Cos.  Victoria-  - 
Phaeton,  Physicians'  Stanhope;  Two-Seated  - 
Surrey,  Two-Seated  Trap  and  Delivery  Wagon. 

The  company  depend  on  good  material  and  good  mechanics,  and  the  automobiles  are  made 
for  service.     They  are  less  noisy  than  other  makes  of   this  type  and  free  from  vibration.     The 
motor  is  started  while  seated  in  the  carriage.     A  single  lever,  moving  longitudinally  and 
versely.  gives  direction  and  changes  of  speed.     Ample  motor  power  for  hills  and  speeded  J 
suit  purchasers.     The  two-seated  surrey  shown  here  carried  four  persons  comfortably  frofflj 
Springfield,  Mass..  through  Worcester  to  Providence — distance  105  miles — in  6  hours,  10  minute 

AMERICAN    AUTOMOBILE    COMPANY^   ^O  BroaJ^ street,  Rooms^lSOl-i 
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Duplex  Motor  for  Motor  Carriages 


Weig:ht.  93  Ibfl.  Four  Horse  Power. 
Air  Cooled  No  Water  Jacke:.  Self- 
oiling  and  Noiselesi.  No  Vib  &t!oD. 
Speed  cao  be  reguUted  from  too  to 
3,000  reTotutions 


KT^^^J 


I'ATKNTS  PHNDINO. 


[IKWAHK  or'  IMITATIO.NS. 


CREST   MANUFACTURING   CO.,  Dorchester,  Mass..  U.  S.  A. 

GASOLINE  MOTORS  FOR  CARRIAGES  AND  LAUNCHES. 

Steering  Axles,  Differential  Gears  and  other  Motor  Carriage  Parts, 


'ALSO   STATIONARY    MOTORS. 

8tn4  tat  Net*  Calilogtif. 


PALMER    BROS.,    Mianus,    Conn. 


SHELBY 

SEAMLESS  COLD 
DRAWN  STEEL 
TUBING 


For  Automobile  Vehicle  Coastructior 
in  Running  Gear  and   Hollow  Axle^ 

SEAMLESS  TUBINa 

FOR  PISTON  RODS  AND  CYLINDERS. 

Write  for  Price  ll«l"  S"  foriruJileiuid  rsr«r«nce.  Cbd  famlsk  Wbk* 
lulling  M.if-  Ln^d  intvoanrtii  ai  t^otfrs,  "Hodult"  of  »ftetlotis  anil  ^aft 
TwlMttnjr  MooMtoL 

ADoncsa : 

SHELBY  STEELTUBE  COMPANY, 

Genenl  Sales  OffloeB:  CLEVELAND.  OHIO.  U.  S.  A. 


144  Chambers  Su,  New  York,  N.  Y. 


■HANOH  orriOKS: 
I3S  Lake  Su,  ChicaKu.  IIL 


39  Constitution  Hill,  Dirmingluun,  Englano 


_^R_ 
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THE  "AUTOCAR"   COMPANY, 

ggifflLfiiwm-j*-  Pittsburg,  Pa.  '[■''>^j_<»^«»*«j«' ^^ 


SPRING 

Delharjf. 

mte  are  booking  hit 
of  order  a. 

Wo  want  /our». 


Light  Woigkf. 

Simpficiif. 

fat/  fiinining, 

tconomiea/. 

Ho  EMporimo«t. 

Thorough  i/ 
Roliahfo. 


FOUR    HORSE    POWER,    S5O0.       WEIGHT.   600    LBS. 


Ihe  Largest  Factory  for  the  Exclusive  Manufacture  of  Gasoline "  Autocars "  in  tt;e  Country. 

OAKMAN  MOTOR  VEHICLE  CO., 


f  '^ 


GREENFIELD,    MASS. 


L^ViV\i 


HYDRO- 
CARBON 
MOTOR. 

FREE  FROM  ODOR. 
SPEED  AT  WILL. 

ECONOMICAL, 
^  SIMPLE, 

•>M  DURABLE, 

PRACTICAL^ 
ATTRACTIVE. 

Weight.  450  lbs 


K»  M.  Dee.  0.  Ifl*. 
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OIL  AND  STEAM 


MOTOR 
CARS... 


FOR 


PASSENGER  AND  GOODS  TRAFFIC 

or  THt 

HE8SELS00BFEB  WiGEIiBiO-   ^^^^^^^;;^^ 

rADnlKo-QLoELLuGllilFI,  Austria  imoravia). 


FIRST   AND   SECOND 
PRIZES, 

INTERNATIONAL    AUTOMOBILE    RACE, 
VIENNA,   OCTOBER,    1899. 


THE 

GEOHETRIC  LINE 

Of  tools  for  screw  machine  work  are  used  and  recom- 
mended by  all  leading  manufacturers  because  ihey 
possess  so  many  points  of  superiority  over  old 
methods. 

If  you  are  interested  in  screw  machine  work  of  any 
kind  it  will  pay  you  to  investigate  this  line  of 

Adjustable  Self-Opening  Screw  Cutting  Die  Heads, 
Adjustable  Co/lapsing   Taps,  and 

Adjustable  Hollow  Milling   Tools, 

Mannfaciurrd  by  the 

GEOMETRIC  DRILL  CO., 

Westville,  Conn.,  U.  S.  A. 
mTTER  ON  DEHIAftO. 


THt  Nf^   VORl 

PUBUC  LIBKAR' 


Graphite 


Lubrication 


There  is  i.o  substance  known  so  smooth  or  so 
enduring  as  Dixon's  Pure  Flake  Qraphlte.  It  is 
the  best  solid  natural  lubricant  ever  discovered.  It 
is  not  afiFccted  by  beat  or  cold,  acids  or  alkalies.  It 
is  absolutely  indif^pensable  to  all  who  are  interested 
in  motors  of  any  kind  or  who  are  desirous  of  better 
lubrication  than  can  be  obtained  with  oil  or  grease 
alone. 


It  will  pay  you  to  send  for  Sample 
and  Pamphlet.     No  charge. 


JOSEPH  DIXON  CRUCIBLE  CO., 

JERSEY  CITV,  N,  X,  U.  S.  A. 

UIIG(  CiPlCin  SCREW  MlCHIIfE. 

ESPECIALLY  AOAF>TED   FOR  MAKING  PARTS 
OF  MOTOR  VEHICLES,  MOTORS.  Elo.    .    .    . 


~S  3' 


'®>a®^ 
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LARGE  CAPACITY. 


AMPLE  POWER. 


RAPID. 


Ciil  •li.iwsKur  No   !J(  Ma<-lilno  wllh  Wire  Kewl. 
iii<nrNl  FHrrUm  Hoail.  Fowpr  Kc>^iiiinil(ini>  Hod. 
Oat)  6«>(1  elves  tpty  Umg  ('r<iiui  Mlde  an^l  ulUivt 
cblp«  tofHll  IbiouKhlopau.   ........ 

*                              Cipaoliy  wttb  nirn  PM>4l,   .    itllotrhm. 
C«[Niufij'  vitbout  Wiri"  Kped.  i\  ittobes, 
I?ow  Pbolo  and  DcscripOuo  ruadf 

THE  G4RVIN  MACHINE  CO.,'"'"°T„","rK""""' 

PaiLADlJj>BiA  brufti :  The  GnrrlD  .VAohInn  Co.,  51  North  tth  BInwt. 
Fbiladi-lpbU.  !*■. 

BinuH  :  I)«aurlie  r.u-v|».iiUK'blti«D-Ftbrlk  AliUeiixMi-llscbaft, 
IT  BnrR  Striae,  B«tUd  C,  Gcrmau/. 
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EVERY  WEDNESDAY. 
DEVOTED  TO  MOTOR  INTERESTS 


Vol.  V, 


NEW  YORK,   DECEMBER  6.   1899. 


Na  10. 


THE    HORSELESS    AGE. 

K  P.  IHGEB80LI,  Editor  and  FroprirtoL 

PuBucATioH  Offjck: 

Amemcau  Tract  Society  Building,     -     ISO  Nassau  Stkeet. 

NEW    YORK. 

K  L  CIEGG,  TbdwOal  EAor. 

SUBSCRIPTION.  roE  the  United  States  and  Canada, 
$2.00  A  year,  id  advance.  For  all  foreign  countries 
included  In  tbe  Postal  Uuion.  $3.00. 

COMMUNICATIONS.— The  Editor  will  be  pleased  to  receive 
commuDicatioDS  oa  trade  topics  from  aoy  antbeiiLic 
source.  Tbe  correspoD dent's  oame  shoaid  in  all  cases 
be  given  as  an  e\Hdence  of  good  faith,  but  will  not  be 
published  if  specially  requested. 

yy  One  week's  aotlce  required  far  discaotiauance  o(  change 
of  advcriisemcots. 


The  Hobskliss  Aoe,  15"  Nassau  Street.  New  York. 
Bntexed  at  tbe  New  Yotk  post-office  at  second  class  matter. 


On  accoaol  of  Oie  exceaalire  dlecouuta  cbsrccd 
by  Kcw  Voric  batiks  on  Bm«1l  cbecka  nuder  Ibelr 
a«w  mlc*  anbMcrlbcrs  are  rcqacalcd  to  remit  by 
Poet  oaic«  or  Czprcaa  money  order  or  ?<.  T.  draft. 


Steam  Boiler  Number. 


In  the  present  is&ue  we  have  endeavored  lo  give  the  readers 
ol  The  Horseless  Age  a  good  deal  of  information  about  steam 
and  its  advantages  and  disadvantages  for  motor  vehicle  work 
and  (o  show  the  lines  of  thought  on  which  the  best  American 
steam  engineering  talent  is  working  to-day. 

We  have  called  this  issue  our  Steam  Boiler  Number  because 
the  boiler  is  the  most  important  part  of  a  steam  vehicle  outfit, 
and  we  were  desirous  of  directing  special  attention  to  it  and 
stimulating  improvement  in  this  particular  branch  of  motor 
vehicle  engineering. 

We  believe  our  efforts  have  been  fairly  successful.  Within 
(liese  pages  are  assembled  the  best  thought  and  the  timely  sug- 
gestion of  many  fruitful  minds.    All  phases  of  the  question  are 


either  touched  upon  or  clearly  elucidated.  The  present  con- 
sensus of  opinion  is  therefore  not  difficult  to  find.  Great  stress 
is  laid  by  all  our  contributors  upon  safety,  the  first  essential 
oi  a  vehicle  boiler,  yet  one  of  the  points  which  has  been  ig- 
Qured  by  early  manufacturers  who  rushed  prematurely  into  the 
industry  without  investigating  its  reqjtircments.  In  a  steam 
boiler,  whatever  its  use  is  to  be,  weight  is  a  consideration 
wholly  secondary  to  safety. 

Other  essential  points  which  have  received  careful  attention 
in  this  number  arc:  Boiler  feeding,  fuel,  general  type,  clean- 
ing, corrosion  and  stoppage,  circulation,  license,  condensation, 
resistances,  etc.  The  diflicutties  encountered  in  designing  for 
this  special  service  are  frankly  stated  and  tlie  various  practical 
methods  of  meeting  them  are  discussed  with  equal  freedom. 
The  whole  spirit  and  tone  of  the  papers  is  one  of  thoughtful 
investigation  and  fair  minded  discussion,  which  we  sincerely 
hope  to  make  the  keynote  of  all  future  issues  of  The  Horse- 
less .\ge. 

Wc  thank  our  contributors  for  the  splendid  symposium  ol 
technical  knowledge  and  special  research  which  they  have  en- 
abled us  to  lay  before  our  readers.  No  one  can  read  this 
Steam  Boiler  Number  without  realizing  that  steam  has  a  great 
future  in  the  motor  vehicle  industry.  The  foundation  for  an 
industry  is  already  laid.  The  promoters  are  falling  into  the 
background:  the  engineers  at  last  are  coming  to  the  front 
The  Horseless  Age  will  endeavor  to  keep  them  there. 


Steam  Vehicle  Licenses. 


Pioneer  makers  of  steam  carriages  tn  America  have  over- 
looked the  question  of  license,  as  they  have  many  others  of 
equal  importance.  Carried  away  by  the  tide  of  enthusiasm, 
they  imagined  the  motor  industry  to  be  as  smooth  and  lovely 
as  I  summer  sea.  They  are  beginnig  to  discover  that  there 
are  many  dangers  and  difTiculties  in  the  way,  demanding  a 
more  cold  and  critical  frame  of  mind  than  that  which  inspired 
them  with  rosy  visions  at  the  Start.    Hard  facts  kre  staring 
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I  them  ia  tbe  bee.    One  of  these  fzcts  is  the  licen»  qucstiun. 

\y»"il\  license*  be  demniidcd  o(  all  n|>crBl(>rs  of  stcim  vehicles. 

las  Jhtf  are  oi  operaton  pi  marine  and  sutionary  boilers^ 
Or  arr  there  good  grounds  (or  making  an  exception  in  favor 
of  certain  classes  of  vehicle  boilers? 

These  questions  were  long  ago  propounded  by  The  Rone- 
less  Age.  and  a  general  discussion  of  (hem  was  rccommendeH- 
The  newly  organized  Automohile  Oub  of  America  was  men- 
tioned as  a  proper  body  to  take  up  the  matter  and  petition 
the  aulhoritici.  if  such  a  course  seemed  advisable. 

Manufacturers  have  been  turning  out  steam  vehicles  in 
quantittes  (or  the  general  maricet;  many  of  thcae  carriages 
have  fal?eii  inio  the  liands  of  unskilled  operators,  and  much 
trouble  and  in  some  cases  dissatisfaction  has  resulted,  due 
very  often  to  the  ignorencc  of  the  operators. 

The  inspectors  of  steam  boilers  have  been  aroused  by  this 
sudden  appearance  of  the  steam  carriage  upon  our  streets  and 
Ihv  evident  Incompetence  of  some  of  the  operators,  and  are 
requiring  licenses  of  one  form  or  another.  The  inlerference 
of  (he  inspectors  is  already  so  general  thai  il  may  be  accepted 
a«  certain  that  some  form  of  license  will  be  demanded  of  every 
operator  of  a  steam  vrhicle.  This  being  settled,  the  alt  im- 
portant question  far  the  maker  and  user  of  steam  vehicles  Is, 
What  system  of  licenses  shall  be  adopted?  U  it  necessary  for 
the  H>er  of  a  steam  pleasure  carriaRe  to  hold  the  same  kind  of 
a  license  as  the  driver  of  a  steam  omnibus  or  truck? 

We  have  intimsted  that  a  system  of  graded  licenses  might  be 
acceptable  to  the  auihorilics,  and  similar  vi^'ws,  we  be!ie\'e,  are 
etttertnined  by  many  owners  of  steam  carriages  as  well  as  by 
some  officials  who  have  had  occasion  to  pass  judgment  on  this 
matter. 

To  demand  a  full  engineer's  license  of  the  operator  of  a  tight 
seeam  carriage  would  be  to  seriously  cripple  the  Industry. 
Boilcft  of  suitable  type  and  of  sufficient  factor  of  safety  can  be 
bailt  for  this  work  so  as  pracHcatly  to  preclude  the  danger  of 
explosion.  Some  of  the  boilers  turned  out  on  tight  carrlagea 
have  not  been  of  this  character,  and  could  not  possibly  meet 
the  approval  of  conscientiottt  inspectors,  This  Is  a  grave 
mistake.  At  this  earlv  period  especially  the  ncessity  is  para- 
mount of  generous  wcinhts  and  honest  engineering  constmc- 
tJan  fn  all  vehicle  boilers  for  whatever  type  of  vehicle  ihey 
may  be  desiimed.  TTie  applicant  for  a  license  may  be  ad{udRed 
competent,  while  his  machine  may  be  rondemncd.  I.et  the 
matiufacturrr  sec  to  it  then,  that  he  fulfilts  the  just  require- 
menu  of  the  Taw  with  respect  to  safety. 


Lead  Cab  Trust  Denials. 


the  acquisition  by  the  same  group  of  capttitiM)  of  the  PanhanS- 
Lcvassor  patents  on  gasoline  cabs  and  other  gasoline  vehidea 
for  the  United  Sutes  lends  strong  support  to  It  As  it  ia  about 
the  only  way  out  of  the  awkward  dilemma  In  which  the  Lead 
Cab  Trust  finds  itself,  the  denial  comes  dangcrotuly  near  to 
stnlttficalion.  But  those  who  agree  with  Thomaa  A.  Edison 
in  his  estimate  of  storage  battery  inventors  and  promoters 
will  probably  conclude  that  Lead  Cab  denials  carry  roach  less 
weight  than  Lead  Cabs. 

'•The  Insolence  of  Office." 


tn  a  letter  to  The  Koraeleas  Age  Herbert  M.  IJoyd.  orte  of 
the  prrsidrnts  of  the  Lead  Cab  Truii,  denie*  the  Trust's  in- 
tention to  pat  on  gasoline  cabs  In  connection  with  the  Lead 
Caba  now  operating  in  New  Yna-k.  Notwithstanding  fliis 
negative  atatement  the  report  Is  quite  geitcraHy  current,  and 


Jules  Junker,  of  Philadelphia,  whose  wife  was  recently  ar- 
rested in  Fairmonnt  Park  for  violating  the  nde  rcslrictiiig 
automobiles  to  certain  drives,  favors  us  with  a  communication 
criticising  the  action  of  the  amhorities  in  makinR  the  arrest 
and  scoring  the  "insolence  of  ofRce"  which  he  regards  as  the 
real  underlying  cause  of  this  and  similar  abuses  of  police 
power  in  the  United  States.  He  also  calls  attention  to  the 
]nnfc  and  irrelevant  statutes  which  arc  rontinnally  bring  intro- 
duced to  hamper  the  individual  and  add  to  the  power  of  tbe 
swollen  and  arrogant  cxeeuiivcs  o(  the  law. 

All  this  is  loo  true.  Every  intelligent  observer  of  our  sy»* 
tern  of  making  and  enfnrcing4hc  laws  wilt  admit  tt:  bat  bc^ 
fore  the  herculean  task  of  cleansing  the  Augean  stables  ot 
American  politics  the  editor  of  The  Horseless  Age  recoils. 
The  horseless  movement  is  quite  arduous  enough. 


Steam  Vehicles* 


Tn  this  number  of  The  Horseless  Age  we  present  an  extend- 
ed consideration  of  the  merits  and  demerits  of  steam  as  a 
motive  power  for  road  locomotion.  Not  only  (he  history  c»f 
the  steam  boiler  and  its  aitachmrnts  has  been  mmidered  rrla-^ 
tivcly  to  the  progress  of  motor  vehicles  of  the  past,  but  several 
highly  interesting  suggrslinns  have  hern  advanced  for  the 
steam  propetted  carriage  <if  the  future.  The  wcn-kiK>wn 
character  of  the  atcam  engine  and  tbe  aptmratus  connected 
thereto  givc«  weight  to  the  hopes  expressed  by  many  that  thia 
source  of  energy  will  be  the  most  generally  effective  and  trvst- 
worthy.  The  condhlons.  however,  under  which  the  steam  csk> 
(fine  and  boiler  are  to  be  applied  to  a  carriage  for  Bse  in  dxy 
»treets  reqnlre  very  cai^ful  investiRation.  and  the  cfTorts  of 
inventorv  should  in  all  rases  be  directed  along  thoae  lines  thai 
eapen'ence  has  dem<»n<trated  at  once  durable  and  safe  Many 
inventors  could  save  them?elvr»  expense,  both  of  money  and 
lime,  by  taking  some  reliable  boiler  insunnce  company  into 
their  confidence  before  Inflicting  possible  inlory  either  to 
themselves  or  the  general  public. 

The  hydrostatic  lest  doca  not  tell  the  whole  story  by  uiy 
means,  the  expansion  from  heat  hrintrinK  an  aJtogriher  differ- 
ent set  of  strains  upon  the  structure  In  those  produced  by  ib<e 
cold  water  pressure.  Due  t>roviston  most  be  made  for  tniequa] 
expatislon  of  the  several  parti. 
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Tfacrc  sltouJd  be  sufHcient  area  of  water  and  steam  space  to 
»ccurc  steadiness  ot  tlie  water  level  even  ai  full  rated  capacity 
anil  avoid  any  possibility  of  the  steam  carrying  over  the  water 
Id  the  form  o(  spray  into  the  engine  cylinder.  On  the  other 
band,  if  the  steam  and  water  area  is  too  large,  the  boiler  is 
sJuggish  and  wasteful  of  fuel,  while  the  heat  retainins  difficul- 
ties are  increased. 

Joints  should  not  only  be  few  in  number,  but  removed  from 
the  direct  action  of  the  flame,  and  it  has  been  proposed  to 
avoid  threaded  joints  entirely  and  weld  the  parts  by  electricity. 
One  of  the  old  objections  lo  the  simple  coil  boiler  was  the 
difUcalty  of  making  repairs.  This  trouble  may  be  overcome 
by  latter  day  methods,  such  ab  the  electric  welding  process. 

It  is  not  likely  that  the  several  statements  made  by  the 
writers  of  the  articles  in  this  is^uc  will  in  all  cases  receive  unan- 
imous  support,  and  we  shall  look  forward  with  pleasure  to  the 
receipt  of  criticisms  from  our  readers.  Here  and  there  wc 
have  noted  a  point  that  seems  at  variance  with  our  own  iin- 
pressioDS,  as,  for  example,  in  the  excellent  paper  on  the  Thom- 
son flash  boiler  wc  are  told  that,  among  other  reasons,  the 
HerrcshofTs  abandoned  one  type  of  boiler  because  of  a  sys- 
tem of  return  piping  which  did  not  permit  of  forcing  the  water 
through  overheated  tubes.  This  objection  is  probably  valid 
against  the  earlier  boilers  of  that  particular  type,  but  in  the 
later  ones  the  separator  was  connected  to  a  circulating  pump, 
and  with  the  aid  of  a  gauge  glass  on  the  separator  a  suSicicnt 
height  of  water  was  maintained  lo  guarantee  a  circulation 
through  the  tubes. 

Serpol'ict.  so  far  as  wc  are  aware,  has  not  succeeded  in  ob- 
taining as  light  a  steam  generator  as  the  one  described  in  the 
paper  by  L.  li.,  and  we  shall  follow  the  experiment  of  Prof. 
Thomson  wiih  interest. 

Questions  of  safety,  efficiency,  general  and  specific  design 
ol  9t«am  generators,  as  well  as  detailed  descriptions  of  the  bet- 
ter known  Meam  carriages,  boilers,  feeders  and  burners,  are 
here  submitted  at  length  and  need  no  further  introduction  to 
the  student  of  this  branch  of  engineering. 

An  English  engineer.  Mr.  Geo.  A.  Burls,  has  lately  sub- 
mttlcd  some  suggestions  in  reference  to  the  power  required 
for  an  automobile,  and  as  his  views  were  submitted  in  connec- 
tion with  steam  propelled  carriages  rather  than  any  other  sys- 
tem of  propulsion,  wc  here  submit  his  statement: 

"Surprise  has  often  been  expressed  at  the  apparently  great 
power  needed  for  the  propulsion  of  automobiles;  one  is  told 
tJial,  say,  a  j-ton  vehicle  h  fitted  with  engines  of  from  25  to 
30  i.h.p.,  and  at  first  £ight  it  seems  difficult  to  believe  that  so 
much  can  really  be  necessary.  A  little  consideration,  however. 
easUy  removes  the  difliculiy.  Remember,  firstly,  that  the 
horse  is,  compared  with  the  steam  engine,  an  intelligent  agent. 
and  that  in  virtue  of  this  intelligence  be  is  enabled  to  exert  on 
special  occasions  a  tractive  effort  enormously  in  excess  of  his 
average.  At  last  summer's  Engineering  Conference  it  was 
stated  by  Mr.  Steavenson  that  one  horse  has,  during  several 


seconds,  developed  as  much  as  13  engineers'  h.p..  this  extreme 
rate  being  occasionally  required  on  starting  a  heavy  load, 
drawing  out  of  a  soft  place  or  oscendmg  a  short,  stiff  rise. 

"The  steam  engine,  on  the  contrary,  immediately  stops  dead 
on  experiencing  a  resistance  to  the  motion  of  its  piston  equal 
to  the  effective  steam  pressure  multiplied  by  its  area.  One  is 
conbcquently  compelled  to  fit  the  stcamubite  with  an  engine 
capable  of  working  with  certainty  and  ease  at  the  maximum 
rate  ever  likely  10  be  attained.  Taking  the  elnciency  of  the 
transmission,  from  piston  to  road  wheels,  at  two-thirds,  one 
sees  therefore  that  a  steam  engine  capable  of  indicating 
13  -J-  H  ^  19K  b.p.,  as  a  maximum,  must  be  fitted  to  an  auto- 
mobile capable  of  replacing  one  of  the  unusually  powerful 
animals  referred  to.  It  is,  howtver,  obvious  that  such  an  en- 
gine will,  on  the  whole,  do  far  more  usciul  work  than  the  horse 
it  nominally  replaces,  its  average  working  rate  being  consid- 
erably greater  than  could  be  maintained  by  the  animal.  But 
with  the  speeds  and  pressures  now  safe,  and  in  common  use, 
an  engine  of  25  or  .^  i.h.p.  is  a  very  small  affair,  and  can  easily 
be  constructed  as  a  horizontal,  inclosed,  compound,  weighing 
under  5  cwt.,  and  stowable  in  a  box  zYa  X2'/i  x  iH  '(•.  having 
ample  bearing  surtaccs  to  insure  durability  in  continuous  run- 
ning, and  a  good  constant  lead,  variable  cut-olf  and  reversing 
gear,  enabling  the  power  to  be  varied  from  5  to  25  i.h.p.  or 
more,  with  very  fair  economy  throughout.  Such  an  engine 
possesses  thus  a  considerable  range  of  output  of  energy,  which 
may  be  sltU  further  widened  by  var>'ing  the  boiler  pressure. 
The  starling  efTort  on  the  road  wheels  may  again  be  still  fur- 
ther increased  by  the  adoption  of  a  slow-speed  gear  between 
the  engine  and  final  drive. 

'Thus  it  will  be  seen  thai  though  the  engine  is  designated  by 
its  inaximurn  horse-power,  it  is  rarely  only  that  such  maximum 
is  developed,  and  by  the  simple  and  entirely  practicable  ex- 
pedients indicated  the  power  of  the  stcamobile  is  rendered 
capable  of  sufficient  variation  to  meet  all  the  contingencies 
ot  ordinary  transport.  It  is  largely  due  to  this  flexibility  thai 
the  steam  engine  has,  so  far,  distanced  all  rival  systems  pro- 
posed for  use  with  heavy  load  automobiles.  How  satsfactorily 
the  varying  demands  of  everyday  service  are  fulfilled  will  be 
better  appreciated  when  the  hill-climbing  performances  at  the 
recent  Liverpool  trials  are  referred  to." 

Let  not  the  designer  in  his  desire  to  produce  an  extremely 
light  generator  overlook  the  snrplas  power,  if  it  may  be  so 
termed,  that  should  be  proWdcd  for  ever>day  road  service. 
Good  level  roads  are  not  universal,  and  if  the  machine  does 
not  have  ample  supply  of  energy  in  reserve  lo  maintain  speed 
under  adverse  circumstances  of  roads  and  grades  the  results 
will  be  humiliating.  Whether  under  such  conditions  it  is  best 
lo  employ  an  engine  and  boiler  which  would  mean  an  increase 
in  size  and  consequent  weight  above  that  normally  required  or 
whether  a  jmallcr  outfit  should  t>r  supplemented  by  gearing 
and  clutches  to  temporarily  increase  the  turning  torque  at  the 
expense  ol  speed,  are  matters  calling  for  individual  thought 
and  study. 

The  general  flexibility  of  the  atram  plant,  the  mass  of  in- 
formation to  be  had  conceniing  design  and  equipment,  render 
stcajti  particularly  attractive  to  investigators  in  road  propul- 
sion and  motive  powers,  and  while  it  may  not  present  the 
future  possibilities  that  seem  probable  to  the  oil  engine  for 
popular  passenger  and  pleasure  conveyance,  it  will  never- 
theless have  its  peculiar  place  and  field  of  activity  and  we  are 
pleased  in  this  number  of  The  Horseless  Age  to  have  grven 
special  attention  to  the  steam  boiler.  R.  I.  CLEGG. 
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It  is  Dct  at  all  an  easy  matter  to  realize  that  a  ccnturr  agu 
very  many  of  the  problems  now  seekmg  solution  were  under 
grave  consideration  by  enthusiasts  in  the  automobile  art.  One. 
however,  has  but  lo  undersund  ih.-it  fact  to  know  how  diffi- 
cult the  task  will  prove  to  design  some  useful  form  of  steam 
generator  suitable  lor  automobile  service  that  will  success* 
fully  withstand  ilic  scrutiny  of  the  Patent  Otlice.  The  writer 
does  not  propose  to  go  at  great  length  into  the  past  history 
of  steam  boilers  or  even  of  that  class  most  likely  to  be  of 
service  in  the  propulsion  o(  vehicles,  but  will  endeavor  as 
briefly  as  an  intelligible  summary  will  pennit  to  present  those 
features  uf  boiler  practice,  m  the  past  and  present,  as  may 
seem  most  applicable  and  valuable  in  the  study  of  our  spe- 
cialty— i.  e.,  highway  locomotion. 

Ihc  subject  IS  of  xrcat  anhquity,  as  viewed  by  sonic  investi- 
gators. Farman  slates  that  tlicre  are  documents  dating  as 
far  back  as  the  Egyptians  showing  a  car  propelled  by  the 
action  of  steam  escaping  into  the  air. 

CUGNOT'S  STRAU   ROILKK. 

Probably  the  first  steam  propelled  automobile  it  the  one  de- 
vised by  Nicholas  Joseph  Cugnot,  a  French  ofliccr  of  artil> 
lery,  in  the  year  176J.  In  17O9,  Cugnot  built  a  long  trolley 
or  gun  carnage  operated  by  steam.  This  is  a  three-wheeled 
machine,  the  single  wheel  being  power  driven  and  capable  also 
of  rotation  about  a  vertical  axis,  or  king  pin,  for  steering  pur- 
poses, This  mtthud,  combined  with  the  placing  o[  the  boiler 
on  tlie  same  swinging  frame,  is.  by  the  way,  the  suggestion  of 
the  self  contained  power  driven  fore  carriage  which  has  been 
exploited  to  some  extent  abroad  by  the  Arm  of  Rlancy  de 
Givin  and  others.  Cu^not's  carriage  is  still  in  existence,  care- 
fully preserved  at  the  Conservatoire  National  des  Arts  et 
Metiers  in  Paris.  The  boiler  was  a  simple  kettle  shaped 
affair,  similar  to  the  one  devised  by  Smeaton,  with  a  fire  box 
formed  in  its  bane,  and  a  steam  pipe  led  from  the  dome  to  a 
two  way  valve  communicating  with  a  pair  of  vertical  bronze 
cylinders. 

KARiY  Kiua  raacncB. 

Dr.  Thurston  has  sumntaritcd  the  earlier  progress  of  steam 
boiler  practice  %o  ahly  that  1  quote  his  description  of  the  re- 
mits luIluwinK  the  ever  present  desire  to  obtain  the  max- 
imum  rftciency  at  well  as  safety,  the  former  producing  the 
tubular  hoUcr  atid  the  latter  tlie  so-called  "sectional  boilers." 

As  early  u*  17UJ  Barlow  invented  and  with  Fulton  used  the 
water  tube  boiler,  in  which  the  water  circulates  through  the 
tube*  instead  of  amund  thrin.  as  in  fire  lube  boilers.  This 
wai  the  pioneer  of  a  great  variety  of  boilers  of  this  clau. 

John  Stevens,  a  diitingiiitbrd  statesman  as  well  as  a  prom- 
inent ctiirincer,  deviled  an  example  of  this  class  in  the  year 
t«04-  The  inventor  says  m  his  spccificatioos :  "The  princi- 
ple of  this  invention  consists  of  fomitng  a  boiler  by  means  of 
a  »y>tem  or  combination  of  small  veswis,  instead  of  using. 
u  i»  the  common  mode,  one  large  one.  the  relative  strength  of 
the  materials  of  which  these  vessels  are  composed  increasing 
in  proponion  to  the  diminution  of  capacity."  The  steamboat 
boiler  of  1804  was  built  lo  carry  a  working  pressure  of  over  50 
Iba.  to  the  square  inch  at  a  time  when  the  usual  pressures 
were  from  4  to  7  lbs.     It  cunsi^t!!  o(  two  sets  of  tubes,  closed 


at  one  end  by  solid  plugs  and  at  their  opposite  cxtretiutic*] 
screwed  into  a  suyed  w^ier  and  steam  reservoir,  wbtch  wa 
strengthened  by  hoops.    The  whole  ol  ilic  lower  portion  wa 
inclosed  tn  a  jacket  ul  iron  lined  with  non-couducung  ma' 
tenaL    The  fiic  was  built  ai  one  end  111  a  luriiacc  mcloscd  ui 
this   jacket.      Tlte    furnace    gases    pa&sed    among    the    tobcs, 
down  under  the  body  ol  the  boiIcr»  up  among  the  opposiie 
set  uf  lubes  and  thence  to  liic  smoke  pipe.    In  another  form,  j 
applied  to  a  locotnoiivc  in  iB^s,  the  tubes  were  set  verticaUjr| 
in  a  circle  (double)  surrounding  the  hre.    These  boilers  are 
preserved  in  the  cullcction  oi  the  Stevens  Institute  of  Tech- 
nology. 

jVnother  modification  of  this  type  is  found  in  the  boiler 
uicd  by  Sir  Goutdswortby  Gumcy  in  his  steam  carriages,  con- 
structed during  the  yean  from  i&u  to  1IJJ5.  Gurney's  gen- 
erator consisted  of  bent  steam  pipes  of  small  diameter  so  con- 
nected witli  steam  and  mud  drums  as  to  make  a  very  efticicntj 
as  well  as  safe  and  jiuwcrful  boiler  for  use  where  Itghtiiei*' 
anl  siilcly  were  essential  characteristics.  Similarly,  the  spe- 
cial demands  of  locomotive  construction  were  not  luUy  met 
by  the  single- iluv  boiler  first  used  by  George  Stephenson  and 
his  colleagues  m  1815,  and  up  to  the  time  of  the  conslroclioo 
of  the  Stockton  &  Darlington  Kailway  w  18*5.  an  example 
of  which  IS  still  preserved  m  the  first  locomotive  budt  for  that 
road.  At  tlie  upemng  of  the  Liverpool  &  Manchester  Rail- 
way, in  18^,  Siephensun's  Rocket  was  given  a  ranlti-tubolarj 
boiler,  a  form  which  had  grown  into  shape  in  ihc  hands 
several  inventors.  This  boiler  was  3  it.  in  diameier  and  6 
long,  and  lud  25  j-ut  tubes,  extending  from  end  to  end 
llto  boiler.  The  steam  blast  wa;s  carefully  adjusted  by  ex* 
pcrimcnt  to  give  the  best  results,  and  steam  pressure  was 
carried  at  50  lbs.  per  square  inch. 

The  average  speed  of  the  Rocket  on  its  trial  was  15  mile*  J 
per  hour,  and  its  maximum  was  nearly  double  that,  via, 
miles  to  the  hour;  and  afterwards,  ninning  alone,  it  readied  j 
the  speed  of  J5  miles. 

The  requirements  of  a  quick  sieanung  boiier  are  very  sever* 
in  steam  fire  engine  practice,  and  some  vcty  ingenious  designs 
are  exhibited  in  this  line  of  work.  The  Silsby  Co.'s  boiler  is 
55^  in.  high  from  base  to  dome,  and  j6  in.  above  that  to  tht 
top  of  suck.  Internally  the  boiler  is  j6  in.  in  diameter  and  the 
fire  tubes  are  a  in,  in  diameter  and  31  in.  long.  A  large  num- 
ber of  Field  tubes  are  screwed  into  the  crown  sheet— the  end 
of  boiler  nearest  to  furnace — and  hang  at  a  shght  angle  with  ■ 
view  of  laciUtaiing  the  circulation.  These  arc  water  tnbea. 
ih;  furnace  gases  pJa>-ing  around  them  and  then  passing  up- 
ward and  through  the  fire  tubes  connecting  the  crown  sheet 
with  the  top  of  boiler.  This  construction  makes  a  very  light, 
compact  and  powerful  steam  baiter.  A  Field  tube  is,  I  may, 
add.  closed  at  one  end  and  containing  an  inner  lube  or  parti- 
tion. The  miisi  intrn»c  heat  i%  intended  to  »ci  directly  upoaj 
Ihc  closed  end.  and  the  rapid  circulation  of  the  water  around 
and  through  the  partition  is  supposed  to  prevent  incrusUUon. 
Whenever  possible  the  tubes  are  pendent  at  a  slight  angle. 
Thirty  degrees  from  the  vertical  is  claimed  as  the  best  theorrt- 
tcal  position,  though,  of  course,  there  are  other  questions  con- 
cerning the  construction  of  the  other  parts  of  the  boiler  that 
may  prevent  this  requirement  being  strictly  obtaiocd  in  all 
caves. 

In  Fig  I  is  shown  a  sketch  of  Cngnol's  steam  generator. 
The  steam  and  water  space  is  indicated  by  1,  whOe  2  represents 
the  combustion  chamber;  3  fs  the  smokestack  aad  4  and  5  ar» 
steam  pipe  and  supportiuff  flange,  respectively.     It  ia  wcnh 
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noting  that  the  designer  in  his  arrangement  of  the  stack,  or 
Rue,  passing  through  boiler  as  well  as  the  dome  stuped  com- 
bustion chamber,  recognized  the  advantage  oi  iucreased  heat- 
injff  surface  wherever  practicable.  The  boiler  is  about  5  ft. 
in  diameter,  with  a  6-in.  smokestack. 

MURDOCK'S   STEAM   UOILKR. 

William  Murdock  was  another  early  pioneer  whose  work 
shows  a  keen  apprecintinn  of  the  requirements  of  sieam  en- 
gineering; applied  10  motor  vehicles.  In  Kig.  2  I  have  a  sketch 
of  the  boiler  on  Murdock's  sicam  carriage.  The  combustion 
chamber,  2.  tapers  until  merged  into  the  smokestack.  3.    The 
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steam  space,  i.  also  contains  the  engine  cylinders.  4,  5.  which 
are  thus  jacketed  with  live  steam,  a  condition  of  afT.tirs  ap- 
proved by  many  in  these  modern  days.  The  length  of  the 
curved  flue,  in  the  water  space,  shows  that  here  too  increased 
heating  surface  was  carefully  sought  by  these  early  engineers. 
This,  as  has  been  shown,  was  the  choice  of  the  railroad  en- 
erineer,  Stephenson,  but  by  an  easy  and  natural  transition  he 
increased  the  healing  surface  hy  adding  tubes,  as  in  the  tubu- 
lar boiler  already  described.  Murdock's  carriage  was  a  tri* 
cycle.  At  the  forward  end  a  post  was  erected;  to  the  top  of 
the  post  was  pivoted  a  beam  extending  the  length  of  the 
machine,  and  at  the  opposite  end  to  the  post  connected  to  the 
pistons  and  connecting  rod.    The  boiler  was  placed  over  the 


rear  axle.  The  rear  axle  was  bent  to  form  a  crank  and  both 
wheels  appear  to  have  been  driven.  The  long  overhead  beam 
gave  a  fair  approximation  to  a  parallel  motion,  and  it  is  very 
likely,  as  the  record  would  indicate,  that  the  carriage  was  a 
successful  and  highly  creditable  piece  of  work.  Murdock's 
mudel  is  said  to  be  stilt  preserved  in  the  Birmingham  (Eng- 
land) Museum. 

STKA.M  CAKRIAGK— INFANCY   AJVD   PROGRESS. 

Jn  1786  Wm.  Syminion  built  a  steam  road  coach  in  Eng- 
land and  in  the  same  year  Oliver  Evans  applied  to  the  Leg- 
islatures of  Pennsylvania  and  Marj-Iand  for  a  patent  on  steam 
wagons  and  began  ihc  construction  of  one.  Although  this 
vehicle  does  not  appear  to  have  been  finished,  we  arc  told  that 
about  this  time  he  undertook  successfully  the  transportation 
of  an  engine  and  boiler  from  his  factory  to  its  destination  by 
placing  them  on  wheels  and  gearing  the  wheels  to  the  crank 
shaft 

Nathan  Read  in  179a  applied  for  a  patent  on  a  steam  car- 
riage and  constructed  a  model.  He  proposed  to  use  two 
double-acting  steam  engines,  and  the  design  is  panicularly 
noteworthy  because  of  the  inventor's  use  of  a  multitubular 
boiler. 

During  the  closing  years  of  the  last  century  Richard  Trc- 
vithick  constructed  several  models,  and  in  1801  a  full  sized 
ftieam  coach  capable  of  carrying  seven  or  eight  passengers. 
Space  will  not  permit  oi  a  recital  of  the  labors  ol  Brunton, 
James,  Anderson,  Dansc,  Hancock  and  others  in  this  work. 

SQt;iRll'9   STtAU   BOILER. 

One  of  Gnmey's  employees,  J.  Squire,  afterwards  went  into 
business  on  his  own  account,  and,  assisted  by  Col.  Macerone, 
built  several  vehicles. 
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The  Macerone  &  Squire  boiler  is  shown  in  Fig.  9.    Ii  is  , 
vertical  water  tube  boiler   with   a   central   steam   dome,  to 
which  the  upright  members  are  connected  by  the  converging 
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tubes.  Tht  engiiie  wu  mounted  between  the  Inm^^nS  the 
pistunk  uftcratcd  on  cranks  uu  the  rear  axle;  cylinJcrb  were 
jyt  in.  diamcu-r  by  isfi  '".  siroke;  futiiuce  was  led  iroui  ». 
huppcr  and  jorced  drait  wui  aiecurcd  b>  a  fan,  ttcltcd  trum  a 
pulley  on  utic  of  tlic  re^ir  wticiU.  We  ve  told  tiiat  the  coach 
ra.1)  1,700  mitea  without  repairs;  that  coke  wm  ukcd  tor  iucl 
U  a  cost  ot  about  7  ccnti  a  mile;  that  the  average  speed  was 
14  niilc&  an  hour,  and  the  boiler  pre^kure  was  150  lbs.  to  the 
tquare  inch.  Thu  laiier  staicmcni  seems  doiihtiul.  though  wc 
must  concede  this  much:  Hut  the  ulJ-imic  dcjitpicr  was 
equally  darintf  as  well  as  brilliaai  in  hib  Bphcie.  I'reksurcb  ol 
such  magnitude  were  not,  however,  in  gcueml  tuc  for  loag 
alter  Squire's  period  ol  activity. 

Tberc  arc  wvcral  notable  feaiurcs— the  forced  dralu  the 
hupper-fed  furnace,  etc.  Had  the  stearo  receiver  been  leogth- 
caed  10  the  baAC  uf  boiler  and  the  lower  end  oi  each  tube 
connected  tlieretu,  wc  »houM  have  ihe  Fowler  boiler,  which 
has  been  put  out  during  the  la&t  decade. 

•COTT   Rt'SUlX's   iOILaS. 

So  far  as  I  can  ascertain,  the  Squire  boiler  was  wholly  of 
iron:  but  the  constructor  of  the  Great  Eastern  stcamihip, 
Scoit  Rus»cll.  employed  copper  (ur  hi»  ttcam  generator!. 
Hta  boiler!)  were  lectangular,  similar  to  Murdock's,  the  cop- 
prr  fthcci  i-io  in.  thick  and  fctfiycd  with  some  i.juo  copper 
stays.  The  engine  cylinders  were  I3  in.  in  diatnetrr  by  12  in. 
stroke. 

Mr.  Sennett  tells  us  thai  ihc  Scntt  Hussell  carriages  were 
mofi  claburately  fitted  up.  designed  with  great  care  and  tan 
very  luccessiuily,  in  1*446  a  service  of  six  of  these  strain  car- 
rugca  plied  rcQularly  between  Si.  George's  Square.  Glasgow, 
and  Paisley  (Scotland).  The  trips  were  made  every  hour 
and  were  well  patronued.  They  were  constructed  for  6  in- 
aide  and  io  outride  pasKiiRcrs.  but  frctjuciitly  earned  40,  so 
that  Scott  Ku<tscll,  who  had  wisely  supplied  hh  carriages  with 
ample  boiler  power,  canned  ilicin  tu  draw  alier  them  a  kind 
ol  dog  cart,  carrying  ai  the  swne  time  six  pasMriigers  and  a 
lupiity  of  fuel  and  water,  the  water  tank  being  connected  with 
the  feed  pump  upon  the  coach  by  an  tndia-mbbrr  pipe. 

MOOeitN    XTKAU  rAKKUOR   BOTI  KM, 

I^t  US  cumpare  their  early  altcnipi.s  with  modern  efforts 
in  btcani  road  locomotfon.    I'ig.  ,t  is  a  vertical  sccttoa  of  the 
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steam  generator  drvited  by  \{.  Aiti^dee  Boiler  for  fait  omni- 
bus. La  NouveUc,  built  in  188a  La  Nouvcllc  took  pari  in  the 
Paris- ISordranx  race  and  came  in  ninth,  ftwing  to  an  unfor- 
tunate acndcni  at  the  start.  Although  ninth.  M.  Boltce's  rar 
was  the  firii  to  cotuc  in  of  the  ticani  cars  taking  (url  in  llic 
race 


tn  Ki);.  3  the  water  and  iltani  space  is  represented  by  i.  J  is 
the  combustion  chamber,  3  the  saiukestack.  4  the  fire  door 
and  S  the  Field  tuWs. 

Ihc  Field  tnhc  has  already  l-<.i.  titcnlioned  in  eonnectioa 
with  (be  SiUby  steam  fire  engine  Ixitlcr.  and  in  Fig.  4  a  sketch 
is  given  of  its  arrangement  and  action. 
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The  outer  tube  t  in  Fig.  4  is  riveted  tc  the  tube  thrvi  .3  %nd 
contains  a  stiull  tube,  4,  held  in  the  ceuter  u(  1  by  the  colU'  j. 
The  Aaitge  or  eoHar  3  is  riveted  to  :i,  suitable  openings  being 
made  in  j  lor  circulalion.  as  shown  by  the  arrows.  The  lower 
part  of  thcsti  <ube*  bcttig  mmt  exposed  to  the  heat.  l1l«  wilrr 
will  circnlntc  raprdly  in  the  direction  shown  by  Ihe  arrows,  lo 
that  the  Simultaneous  healing  of  the  whule  of  the  contenls 
of  the  boiler  will  be  greatly  accclcralvd,  the  heating  surface 
will  be  utilized  tu  its  greatest  extent,  consequently  giving  the 
tiuiler  a  high  steaming  efficiency.  Mr.  Farman  states  that 
the  water  circulates  so  rapidly  in  the  tubes  that  there  is  no  in- 
crustatiuD  in  the  boiler  and  Uial  the  generation  ul  steam  is  ao 
rapid  that  these  boilers  tuvc  been  favored  for  fire  engine 
purposes.  The  rapid  circulation  m  Ihe  Field  tube,  when 
properly  designed  and  placed,  keeping  the  Furfacci  clean  ami 
in  a  high  state  oi  cfliciency,  seems  lu  be  accepted  as  a  fact  by 
Dr.  Thurston  in  liis  report  on  the  AUcn  estpehmental  steam 
boiler. 
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The  OQtaide  rtiamftrr  of  the  boiler  used  b  the  Bc41c«  ooni- 
bus  is  jo..)i  in.,  and  U  contains  tl8  tubes.  Steam  is  got  «p 
in  JO  minutes,  bnilcr  pressure  rcgisteted  at  \am  Ihs^  supt^jriog 
mpcrheaicd  ateam  at  joo  deg.  ccotigrade.    An  «T»poratioa  il 
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claimed  of  ^.5  lbs.  of  water  per  square  foot  of  healing  sur- 
face per  hour.  Engine  has  iwo  cylinders  at  45  dcg.  to  each 
oihcr;  diameter  5.0  in.  and  the  stroke  6.29  in.  The  outfit  is 
rated  at  13  h.p.,  but  is  said  to  be  capable  of  very  much  more 
tlian  this  at  lull  pressure. 

In  Fig,  5  wc  have  the  De  Dicn  &  Bouton  steam  boiler. 
The  skeich  shows  a  vertical  section  through  the  boiler.  Fuel 
ts  j>&sst.-d  down  through  the  central  tube  i,  which  at  other 
limes  is  closed  by  the  cap  or  cover  2,  on  to  the  grate  at  3. 
There  arc  two  annular  steam  and  water  spaces  inclosed  by 
the  plates  4  and  5.  6  and  7.  These  arc  connected  by  a  scries 
oi  tubes  so  arranged  as  to  impede  the  gases  and  absorb  their 
licit,  A  diaphragm.  8,  between  4  and  5,  forces  the  steam  to 
piuts  through  the  upper  bundle  of  tubes,  llius  drying  it  thor- 
oughly. 

The  steam  is  superheated  before  passing  into  the  cylinders 
*  by  passing  the  steam  pipe  through  the  fire  box  casing  so  as 
to  avoid  as  far  as  possible  condensation  0  nthe  motor  wells. 
Mr.  Roper,  an  American  steam  motor  enthusiast,  placed  his 
cylinders  in  the  smokestack  in  one  instance,  and  in  another 
ca.<ie  passed  part  of  the  products  of  combustion  around  ine 
cylinder. 

In  Fig.  5  ih;  gases  of  combustion  pass  oft  to  the  rear  of 
the  car  by  means  of  the  slack  9.  Owing  to  the  irrangcmcnl 
adopted  a  fairly  strong  current  of  water  passes  in  the  tubes, 
which  facilitates  steaming  and  prevents  the  lubes  getting  foul 
too  rapidly.  This  circulation  of  water  is  caused  by  the  dif- 
ference in  temperature  in  the  lower  and  upper  tubes,  and  it 
will  easily  be  seen  that  in  the  space  4  5  the  current  has  an 
upward  and  in  6  7  a  downward  direction.  The  following 
figures  will  show  the  advantages  of  these  boilers  at  once: 

Heating  surface  22.76  sq.  ft. 

G rate  area , 1.86 sq.ft. 

Weight,  empty  - ,.-.-- saSIbs. 

This  boiler  is  sufficient  for  an  iS  h.p.  engine,  which  is  re- 
titarkable  for  a  boiler  weighing  528  lbs.  The  boiler  evaporates 
about  6  lbs.  of  water  per  pound  of  coke.    Its  efficiency  is  there- 
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fore  high,  and,  from  this  point  of  view,  slightly  superior  to 
that  of  the  Serpollet  generators.  I  am  indebted  to  the  Loco- 
motion Automobile  (France)  lor  the  foregoing  notes  on  the 
Dc  Dion  &  Bouloii  generator. 

In  Fig.  6  is  fihown  the  boiler  in  use  on  the  Cross  steam 
carriage;  the  sheet  iron  casing,  asbestos  lagging,  as  well  as 
the  Slack,  being  removed,  The  general  features  of  this  vehicle 
have  already  been  illustrated  and  described  at  some  length  in 
The  Horseless  Age,  and  it  is  needless  at  this  time  to  do  more 
than  submit  a  brief  sketch  of  the  boiler.  The  weight  of  the 
boiler  is  about  450  lbs.,  empty,  and  it  holds  about  10  gals,  of 
water.  The  horizontal  tubes,  lya  in.  diameter,  are  plugged 
and  swaged  to  a  hexagon  shape  at  one  end  and  threaded,  24 
to  the  inch,  at  the  other.  The  hexagon  end  is  for  the  appli- 
cation of  a  suitable  socket  wrench.  The  boiler  back,  3.  If 
formed  of  two  steel  platrs  with  a  3-in,  bv  i-in.  separating  ring 
of  wrought  iron  riveted  between  the  plates.  The  steam  drum 
.1  is  composed  of  a  central  casting  with  two  large  plugged 
tubes  screwed  therein.  The  boiler  is  very  heavy,  but  on  the 
other  liand  is  readily  repaired  and  will  stand  a  'Joo-lb.  test. 

The  Roper.  "Whitney  and  Stanley  boilers,  which  have  been 
described  hitherto  in  thc-c  coluinns,  are  upright  tubular  gen- 
erators. The  first  two  use  a  steel  shell  and  copper  tubes. 
while  the  Stanley  Bros,  have  both  shell  and  tubes  of  copper, 
the  shell  being  reinforced  by  three  layers  of  piano  wire.  Like 
a  good  many  other  ideas,  it  seems  to  have  been  adopted  by 
others  for  the  strengthening  of  vessels  and  tanks.  Along  in 
1874  a  reissue  was  granted  (Feb.  17)  of  an  earlier  patent 
(Jan.  30,  1872).  granted  to  Phillip  Lesson,  of  Newark.  N.  J. 
The  invention  consisted  in  an  arrangement  of  a  jacket  made  of 
closely  wound  metal  wire  coaled  with  and  united  with  Ihe 
body  of  the  vessel  by  tin,  the  jacket  being  applied  to  the  body 
of  the  vessel  in  such  a  manner  that  it  is  strengthened  uni- 
formly, thus  enabling  the  manufacturer  to  reduce  the  weight 
of  the  sheet  metal  in  the  body;  also  to  dispense  with  strength- 
ening hoops,  etc.  The  invention  also  covers  a  device  for 
retaining  the  ends  of  cut  wires  in  place  where  a  hole  has  been 
cut  in  side  of  reservoir. 

Another  United  States  patent  on  same  subject  is  the  one 
granted  to  John  H.  Stone,  of  Toronto,  Canada.  Dec.  13,  tfigS. 

Stone  strengthens  a  thin  copper  shell  by  winding  w're. 
"prprcrably  gim  wire  or  similar  wire  of  great  tensile  strength." 
and  also,  as  in  the  previous  patent,  goes  into  details  as  to 
sweating  and  fastening  the  wire. 

nOllERlESS   STBAM   BKCtNES, 

Tn  an  esteemed  contemporary  we  have  noted  several  mys- 
terious hints  as  to  experiments  now  under  way  with  the 
avowed  purpose  of  discarding  the  boiler,  or.  as  the  phrase 
goes,  "using  a  steam  engine  without  a  boiler."  Whatever  Ihe 
scheme  may  be  that  is  now.  we  trust,  progressing  toward  suc- 
cctt.  there  is  no  doubt  that  long  ago  the  idea  of  getting  rid 
ol  the  boiler  has  received  due  consideration. 

In  a  communjcation  to  the  .^me^ican  Mechanical  Magazine, 
June.  1825.  an  account  of  a  "steam  engine  without  a  boiler" 
is  published  a%  contained  in  the  specifications  ol  letters  pat- 
ent granted  tn  Joseph  Hawkins.  The  patent  was  subsequently 
n?5igned  to  Dr.  Planteati.  of  Philadelphia.  The  scheme  was 
really  a  flash  hnilcr.  ,is  it  is  nr»w  lermcd.  a  heavy  wrought  or 
cn^t  iron  cylinder  being  phiccd  in  the  furnace.  When  used  for 
a  fi  h.p.  outfit  with  a  horizontal  cylinder,  the  latter  was  rec- 
ommended tft  be  flbout  m  ft.  long  and  7  in.  in  diameter,  with 
3  thickness  of  about  4  in.  When  the  furnace  is  supplied  with 
fuel,  so  that  the  cylinder  becomes  hot.  a  valve  is  turned  ad- 
mitting water  from  a  reservoir,  placed  at  a  suitable  height. 
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when  llic  water  passes  into  the  cylinder,  where  it  becomes 
Instantly  rarefied  into  steam  and  passe*  off  with  great  force. 
Some  expcnmeots  have  been  quietly  carried  on  in  Rhode 
Island  with  a  view  tn  splittinfj  np  water  into  it*  component 
elements  and  drivinR  a  small  motor  for  vehicle  propulsion  by 
one  of  ilicse.  An  account  of  these  experiments  is  not  to  be 
had,  and  probably  the  experimenters  ran  against  one  or  more 
o(  llic  diliiciillics  that  beset  the  hydrogen  motor.  At  any  rate 
the  matter  Hccms  to  have  been  quietly  dropped 

THB  SBtrOLLKT   OOTLBIt, 

The  p«lent  of  Hawkins  is  one  of  the  earliest  accounts  I  have 
found  detailing  at  some  length  the  t-imr  iflea  which  was  car- 
ried out  so  brilliantly  by  the  French  ScriHillct. 


Fig.  7  shows  tiie  Scrpollct  tube  as  applied  to  motor  cycle 
pur|iu»es.  The  hra^-y  tube  A  is  flattened  out.  as  at  B,  and 
wound  in  a  spind,  as  shuwn  in  the  sectional  plan  at  tlie  right 
of  Fig.  7;  U  D  are  spaces  thrtiugh  which  pass  the  gases  of 
combustion  and  C  is  the  water  inlet.  Several  of  these  coils 
are  placed  one  above  the  other,  to  form  the  complete  gcn- 
cratur.  The  black  line  in  B  indicates  the  water  or  steam 
since,  which  is  about  1-25  in.  wide.  The  water  as  it  passes 
through  the  slits  in  thevc  hot  tubei  is  converted  instanlty  into 
steam.  The  spiral  form  was  exceedingly  lUlTicult  (o  manufac* 
tnrr  and  the  shape  wa&  also  not  suited  tu  a  generator  with  a 
larRc  hratmg  Mirface,  so  that  the  lube  was  sometimes  choked 
up  and  the  power  somewhat  limited.  Subirquenily  the  tubes 
wcte  made  straight  and  short,  arranged  in  p,irBllel  and  in 
pairs  over  the  fire.  These  were  not  successful,  the  sides  bulg- 
ing out  when  the  tube  was  overheated.  To  get  over  this  dif- 
ficuKy  M.  SerpoIIet  altered  the  shape  of  the  tubes  and  hit 
upon  ifie  idea  of  making  them  with  a  U  or  gutter  section,  as 
at  A  in  Fig.  S.  These  tubes  are  made  in  pair«,  vide  B.  same 
figure,  each  pair  being  irrnted  a  S<rpr>IIet  element.  This  ele- 
ment is  formed  by  a  steel  tubr.  r.risiiirtlly  cvlindrioat  in  sec- 
liw,  sniid  drawn  in  in  middle  portion  and  at  its  |wt>  rxirem- 
Jlles.  and  Btamr>cd  by  a  spe^UI  die  in  the  form  uf  a  U  in  its 
two  intermediate  parts.  The  two  ends  arc  threaded  and  the 
middle  part  bent  as  shtiwii  at  B.    The  element*  are  thru  placed 
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in  a  Are  box  and  so  arranged  thai  only  the  sumped  acctioBS 
are  exposed  to  the  action  o(  the  hot  gases,  the  drawn  por- 
Uans  being  subjected  to  a  much  lower  tetnperature.  while  the 
threaded  ends  are  placed  outside  the  fire  box  shell,  vide  C  C 
Fig  8.  The  Mveral  rlcmenis  are  joined  together  by  return 
bends  connected  to  the  threaded  ends  of  the  pipes  by  means 
of  nuts.  The  6gurrs  Riven  by  Scnnert  for  the  tube  dimen- 
sions are,  (or  the  smaller  aizcs,  iVi  in.  exterior  diameter  by  .39 
in.  thick,  up  to  3Vi  in  in  diameter  and  54  in.  thick.  Tlie 
width  of  the  water  space  varies  from  .04  in.  to  .ta  in.  The 
amount  of  water  that  can  be  contained  in  the  tube  ts  very 
small  in  proportion  to  the  weight  of  the  tube  itself.  Thtu  the 
j^j'ui.  tutic,  weighing  0  lbs.  per  loot,  contains  little  more  than 
I  07.  of  water  per  loot  run. 

The  weight  of  the  SerpoIIet  generator,  which  is  also  used 
with  slight  modificatiunt  on  the  Le  Blank  steam  omntbuses.  is 
a  disadvantage  for  road  locomotion.  The  thick  tubes  are  es- 
sential: otherwise  the  pressure  would  fall  considerably  each 
lime  water  was  injecied-  On  the  other  hand,  some  30  minutes 
or  more  must  be  taken  for  the  purpose  of  heating  the  coib 
at  the  start  The  boiler  is  most  ingcnioiu  and  effidcnt  and 
hat  had  a  great  popularity  abroad. 

Some  exiirrimeni\  tiave  been  tried  at  Liverpool  (Engtand) 
with  a  Haih  hniirr  having  the  tubes  flattened  by  a  V-ahape4 
die  applied  in  a  succession  of  strokes  acting  across  the  tnbe. 
The  tubes  would  then  appear  with  a  succession  of  dents  alter* 
rtatety.  as  A  and  B.  Fig.  7-  tn  this  boiler  the  plan  vas 
adopted  nf  threading  the  return  bends  with  a  slightly  differ- 
ent number  of  thread*  lo  the  inch  than  ihrtK  on  the  ends  of 
ihe  Tuhf«,  hence  b>  tl»*  differential  screw  the  bends  and  tsbei 
cmld  he  drawn  tofrethiT  with  great  force  and  still  use  strops 
rturse  threads 

COIL  CIMBaATaas. 

Recently  to  The  Hnrsdess  Arc  we  have  seen  an  emlMst 
proEeaaor  mention  coil  boilers.    The  present  writer 
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know  bow  old  this  may  be  in  connection  with  automobile 
study  and  practice,  but  in  hunting  up  material  I  have  come 
across  a  cualrovcrsy  of  the  earlier  part  of  the  century  that 
leads  to  the  opinion  that  the  principles  of  coil  boilers,  capil- 
lary and  othcn*'isc,  had  received  such  consideration  and  ex- 
periment as  the  state  of  the  art  would  permit  at  that  time. 

In  1&24  some  experiments  were  made  by  one  Joseph 
Buchanan  un  a  tight  cnil  boiler.  The  money  and  facilities  to 
carry  on  his  work  seems  to  have  been  advanced  by  other 
interested  Rentlemcn  whose  names  are  not  given.  Buchanan 
pubUthcd  a  lengthy  report  of  his  investigations  both  in  the 
London  as  well  as  the  American  Mechanical  Magazine  about 
midsummer  of  the  above  year.  Buchanan  was  an  American. 
cci^rditiR  to  thf  above  journal,  and  he  goes  into  the  discus- 

r^n  of  the  capillarj-  steam  engine  with  minuteness  and  care: 

"A  small  capillary  generator  was  constructed  and  applied  to 
a  amall  engine.  The  tube  used  for  the  generator  was  made 
of  copper  and  was  H  in-  in  diameter.  At  diflFcrent  times  we 
put  into  the  fire  from  5  to  40  ft.  in  length,  The  apparatus 
W4S  SO  small  that  we  could  not  arrive  at  any  very  conclusive 
reiults.  We  satisfied  ourselvei!.  however,  that  the  scheme 
WIS  practicable  and  that  a  copper  tube  would  answer  for  a 
generator,  \Vr  then  made  arrangements  for  constnicting  an 
engine  on  a  targe  scale,  calculated  for  4.  h.p.,  and  as  wc  still 
believed  that  it  could  be  applied  to  aerial  navigation  we  aimed 
at  lightness  in  all  its  part?.  The  generator  was  formed  of  a 
copper  rube,  54  in.  in  diameter  and  too  feel  long,  and  weighed 
t6  lbs.  Thp  steam  cylinder  was  formed  of  sheet  copper,  was 
3  in.  in  diameter,  27  in.  stroke  and  weighed  with  all  its  ap- 
pendage; about  25  lbs.,  the  whole,  when  put  together,  weigh- 
insr  ahouf  115  lbs  Upon  trial  we  found  the  generator  was 
coiled  up  tr>o  compactly  to  admit  the  application  of  sufficient 
fuel,  and  that  the  force  pump  did  not  supply  sufficient  water. 

"An  opportunity  of  accomplishing  the  necessary  alterations 
wa-»  presented  by  Mr.  Jackson,  a  manufacturer,  at  Nichnlas- 
ville  The  engine  was  applied  by  him  to  run  his  cotton  fac- 
torr,  which  was  previonsly  worked  by  three  horses.  The  en- 
gine runs  at  the  rate  of  40  double  strokes  per  minute  and 
steam  is  cut  off  at  the  middle  of  stroke  The  generator  now 
rnntains  about  lao  ft  of  the  tube,  most  of  which  is  ^  in.  m 
diameter.  Tt  is  arranged  in  coils,  one  above  another,  in  the 
form  of  a  sugar  loaf.  .^0  In.  high,  the  bottom  coil  being  18  in. 
in  diameter  and  the  top  one  considerably  less,  Ttte  wood  is 
prepared  as  nsual  for  stoves  and  put  within  the  coils,  the  lower 
end  resting  on  a  hearth  a  little  below  the  generator,  which  is 
inclosed  in  a  hrick  furnace.  One  cord  of  woods  lasts  two 
days  and  a  half^at  the  present  season  about  36  hours.  The 
water  enters  at  the  lop  of  the  generator  ami  comes  out  in 
steam  at  the  bottom,  By  using  a  geater  quantity  of  tube  and 
placing  more  of  it  over  the  fire  in  the  ascending  hot  gases  and 
at  *he  same  lime  raising  the  steam  to  200  or  300  Iba.  to  the 
srju.ire  inch  and  cutting  off  earlier  it  is  manifest  that  a  much 
greater  economy  might  he  effected.  Mr.  Jackson  condenses 
the  steam  by  two  old  still  worms,  which  are  kept  cool  with 
water  pumped  by  the  engine  from  a  well.  The  waste  is  sap- 
pticd  by  rain  water  This  is  indispensable  in  a  limestone 
countTT,  for  the  lime  is  deposited  in  the  tube  and  quickly  fills 
it  if  time  water  be  used  Tfie  current  washes  nut  all  other 
inipnririrs.  the  IJme  det)o<ited  beinc  as  white  as  <!now,  TTie 
generator  %n(l  main  cylinder,  with  their  rontents  and  append- 
aares.  exclusive  of  fuel,  need  not  weigh  more  than  20  lbs.  to 
the  hrtr«e-power." 

The  report  ends  with  a  general  redtal  of  the  adrantages  for 
nvcT  navigation  and  concludes: 


''It  will  also  be  found  applicable  to  land  conveyance.  Its 
lightness  and  compactness  will  admit  of  its  being  used  for 
propelling  wagons,  of  heavy  burdens  on  turnpikes  and  rail- 
ways, and  stage  wagons  on  all  good  roads." 

Note  that  the  passage  of  the  water  and  steam  through  a 
narrow  opening  at  high  pressure  is  relied  upon  to  keep  the 
tube  comparatively  clean,  as  in  the  Serpollet  generator  of 
modern  engineering.  It  is  also  notable  that  Buchanan  ad- 
mitted the  feed  water  at  the  top  of  his  generator  and  the  cool 
water  passed  down  toward  the  source  of  heat,  exactly  in  the 
same  manner  adcpted  in  the  well-known  Herrcshoff  steam 
boiler  for  >-achts  and  torpedo  boats.  A  description,  with  di- 
menmons.  of  this  latter  coil  boiler  may  be  found  in  Thurs- 
ton's Manual  of  Steam  Boilers.  The  objection  to  most  coil 
boilers  is  the  difficulty  of  repairing  them  inexpensively.  This 
is  a  matter  for  the  designer,  who  may  perchance  get  over  this 
without  sacrificing  some  advantage  elsewhere. 

HOT   WATES   WACOKS. 

It  has  been  proposed  to  store  hot  water,  under  compression, 
on  a  vehicle  and  to  operate  the  motor  by  utilizing  the  heat 
capacity  of  water,  which  latter  is  heated  to  a  degree  sufficient 
to  obtain  the  steam  necessary  for  working  the  engine.  I  do 
nut  have  space  to  go  fully  into  the  subject  of  hot  water 
motors  and  will  briefly  state  that  so  far  as  the  writer  is  aware 
the  first  hot  water  engine  was  brought  out  by  Dr.  Laurin.  of 
New  Orleans.  Mr.  Francq  bought  the  patent  rights  and  im- 
proved the  system.  Mr.  Farman  has  a  lengthy  description  in 
his  work  on  "Autocars,"  from  whence  T  derive  the  following 
summary: 

•The  principle  of  the  Francq  locomotive  is  the  storage  of 
water  under  pressure  at  a  high  temperature,  which  can  sup- 
ply steam  when  that  pressure  is  diminished.  The  hot  water 
engine  is  based  on  the  principle  of  stored  power,  similarly  to 
the  electric  and  compressed  air  cars.  In  short,  the  hot  water 
reseinroir  is  nothing  less  than  an  accumulator  of  heat  used  to 
convert  this  water  into  steam,  which  acts  upon  the  piston  and 
transforms  the  stored  energy  into  actual  work  on  the  shaft. 

There  are  losses  with  this  accumulator  as  with  others  due 
to  radiation  and  to  the  expansion  of  steam  which  takes  place 
without  doing  useful  work.  Tn  fact,  the  steam  expendittu-e  in 
the  stationary  boilers  required  for  reheating  the  water  in  the 
hot  water  tanks  amotmts  to  about  ss  lbs.  per  horse-power  per 
hour,  involving  a  consumption  of  7.7  lbs.  of  fuel. 

The  consumption  of  an  ordinary  locomotive  would  only 
be  about  one-half  of  the  above.  This  system  is  therefore  not 
an  economical  one  compared  with  ordinary  steam  engines,  but 
when  compared  with  other  systems  of  traction — with  electric 
or  pneumatic  accumulators — we  find  it  is  as  good,  If  not 
belter." 


General  Data  on  Steam  and  Fuel. 


By  A.  H. 


Steam  fs  bat  a  convenient  carrier  of  heat,  which  is  the  most 
common  form  of  energy  known  Man*s  wisdom  ends  with 
the  sun.  and  it  is  generativ  accepted  that  it  is  sun  energy  that 
makes  thincs  move  and  that  was  instrumental  in  creating  th^ 
v.iit  Stores  of  heat  found  in  conl.  peat  and  wood.  Just  as  ^c 
sneak  of  volts  and  amperes  in  electrical  matters,  of  pounds 
nt-essure  and  gallons  in  hydraulics,  so  we  measure  the  intens'lv 
of  heat  in  degrees  by  means  of  thermometers  and  express  its 
quantity  En  heat  units. 
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For  the  benefit  of  those  who  study  foreign  books  on  the 
subject  we  may  say  that  water  has  the  greatest  density  at 
(40  dcg.  Cent.)  39'4  dcg.  Fahr.;  boiling  point  (100  deg.  Cent.), 
213  deg.  Fahr.,  and  that  one  heat  unit  (the  quantity  of  heal 
necessary  to  raise  i  lb.  of  water  of  jgVS  deg.  Fahr.  through 
I  deg.  Fahr.)  corresponds  with  0.252  calories,  one  caloric  being 
required  to  raise  the  temperature  of  I  oz.  of  water  t  dcg.  Cent. 

The  "specific  heat"  of  any  substance  or  the  capacity  of  heat, 
as  we  might  call  il.  is  the  number  of  heat  units  required  to 
raise  the  temperature  of  i  lb.  of  that  substance  i  deg, 

Since  it  is  evident  that  a  body  charged  with  heat  can  be  used 
as  a  source  of  heat  if  we  suitably  connect  it  wiih  a  mechanism 
tninsforniing  this  heat  into  useful  work,  we  see  that  in  making 
steam  we  must  use  bodies  of  great  specific  heat  (heat  retainers, 
siicli  as  brick,  clay  and  asbestos)  (o  surround  the  fuel  in  our 
iurnacc;  bodies  of  small  specific  heat  (copper,  steel,  etc.)  to 
hold  the  boiler  contents  and  separate  them  from  the  fuel,  and 
fitully,  some  liquid  of  great  specific  heat  to  convert  into  steam. 
Some  have  tried  alcohol  instead  of  water,  expecting  to  get 
better  results  from  a  boiler  using  this,  but  it  is  clear  tliat  since 
it  r<nly  lakes  seven-tenths  as  much  heat  to  heat  water  as  is 
required  to  heat  alcohol,  the  latter  will  weight  for  weight  rep- 
resent less  heat  than  heat  water. 

Tt  is  true  alcohol  or  any  volatile  spirit  will  have  a  slight 
advantage  over  water,  considering  that  it  requires  less  latent 
heat  to  transform  il  from  the  liquid  molecular  state  into  the 
gaseous  state,  but  on  reflection  the  reader  will  see  that  there  is 
nothing  to  be  gained  by  the  substitution  of  any  other  sub- 
stance for  water  in  the  generation  of  steam.  In  many  cases 
where  other  subMances  are  UFed  it  is  merely  with  the  obfect 
of  evading  the  law  regulating  the  use  of  steam  boilers. 

One  pound  of  the  best  Welsh  coal  may  be  said  to  have  a 
heat  value  of  15.000  units,  vaporizing  ^  lbs.  of  water  at  212 
dcg..  while  oil  may  have  a  heating  power  of  20.000.  inasmuch 
as  77S  foot-pounds  are  equivalent  to  iB.T.U.  we-  have 
iS.noG  X  778  =  <6  h.p.  hours,  theoretically  obtained  from 
.^.ncx)  X  60 

burning  1  lb.  of  coal.  If  we  could  obtain  even  i  h.p.  hour 
from  r  Ih,  of  coal,  iherefore,  we  should  then  have  an  efficiency 
of  only  17  per  cent.,  a  figure  which  is  still  too  high  for  the 
average  steam  engine,  which  gives  an  eflficicncy  of  From  8  to 
12  per  cent. 

Kcat  and  mechanical  energy  are  subject  to  the  laws  of  the 
transformation  of  energy,  and  any  relation  of  the  two  can 
always  be  exprcs.<icd  mathematically  in  a  formula. 

Tn  converting  water  into  ?tQnm  we  can  accurately  watch  the 
process,  w^hich  is  the  commonest  application  of  the  laws  of 
thermodynamics. 

We  first  Jntrckduce  into  the  water  a  certain  number  of  heat 
units  to  raise  its  temperature  tn  that  of  212  drg.  This  heat 
for  obvious  reasons  we  call  sensible  heat.  When  ihis  point  is 
reached  we  know  that  the  tension  in  the  molecules  of  water 
becomes  ereater  than  that  prevailing  in  the  surrounding  space 
and  the  water  begins  to  boil.  It  is  evident  that  wc  must  sup- 
ply heat  (latent  heat)  to  effect  this  change  of  molecular  state. 
Furthermore,  we  must  add  (latent  heal  of  r?tpansion)  heat  if 
the  steam  has  to  do  outside  work 

Looking  at  Thicgncr's  table  of  s,itiirated  steam  we  find  that 
at  one  atmosphere  (t?;  lbs.)  rreasnre — 212  dee;  Fahr — the  sen 
sible  heat  fiKurcs  with  70. sS.  the  latent  heat  with  40705.  and 
the  latent  heat  of  expansion  with  jo. to. 

At  five  atmospheres  (75  lbs)  pressure— ,TO3  deg.  Fahr —we 
have  these  figures,  with  152.  45.';03  and  4416. 


At  10  atmospheres  (150  lbs.)  they  are  181.24.  433.87  and 

4SPS. 

The  inference  to  be  drawn  from  the  aforesaid  is  thai  since 
il  lakes  n  total  of  652.08  calories  to  generate  steam  of  75  lb«. 
per  square  inch,  and  a  total  of  661.061  calories  to  generate 
stcfim  of  150  lbs.,  we  should,  to  work  economically,  never 
uite  low  pressure.  Wc  see  from  the  aforesaid  that  introducing 
another  nine  heal  units,  or  only  i^  per  cent  additional  heat, 
wc  double  the  pressure  of  the  steam  and  greatly  increase  iu 
caijacity  to  do  exiiansive  work. 

In  addition  to  high  pressure,  dryness  of  steam  is  an  im- 
imrianl  desideratum.  Wet  steam  causes  great  heat  losses  in 
the  cylinder  walls  of  the  engine,  and  besides,  is  very  trouble- 
some in  the  working  of  an  engine.  Belleville  showed  in  1873 
in  a  very  simple  manner  how  dry  the  steam  of  his  boilers  was. 
Turning  on  a  nozzle  of  dry  steam  and  a  second  nmzle  issuing 
wet  steam,  it  was  noticed  that  while  the  dry  steam  remained 
invi«tblc  for  some  distance  from  the  noirfe,  the  wet  steam 
came  out  in  clouds  and  streaks,  due  to  the  water  lagging  be- 
hind the  hot  vapor  and  forming  while  streaks.  Many  boilers 
which  generate  steam  rapidly  act  like  soda  fountains,  inas- 
much as  Ihey  prime  and  send  out  more  water  than  steam 
Such  boilers,  of  small  water  surface  and  steam  space,  should 
be  fitted  with  water  separators  and  dr>'  pipes. 

Superheating  of  steam  being  one  of  the  latest  and  most  fas- 
cin.iting  branches  of  steam  engineering,  a  few  remarks  in 
reference  in  it  will  be  in  order.  Actually  the  employment  of 
snoerheatfd  steam  to  increase  economy  is  only  a  revival  of 
what  took  nUce  50  years  ago.  when  the  excellent  work  of 
Hirn,  Oark  Perkins  ,nnd  others  wa^  checked  by  the  shortcom- 
inss  of  the  nackinor  matenals.  workmanship  and  lubricating 
oils  of  thai  time.  Fspeciallv  as  reeards  the  oil  it  is  nccessarv 
to  use  a  very  heavy  mineral  oil.  since  animal  or  vegetable  oil 
would  carbonite  under  the  great  heat. 

Steam,  wet  or  drv.  unless  suoerheated.  we  call  saturated 
steam,  because  water  i«  still  easilv  disrernible  in  it  and  any 
hrat  added  causes  more  siram  tn  he  formed  from  the  boiling 
wafer  or  the  "nressure  to  rise  with  the  temperature  of  steam 
and  water."  Tn  other  words,  every  pressure  of  steam  enrre- 
snnnds  with  one.  and  onTv  that,  temperature.  If  we  introduce 
additional  heat  after  a'l  the  water  present  has  been  cvaoorated. 
we  ran  raise  the  pressure  of  the  steam  without  nrcessarilv 
ra'^mir  ifs  temperature,  or  we  can  raise  the  temoeratiire  with- 
out refessarilv  rai*inar  its  orrssure.  Thus,  whtlr  laluraled 
stesm  of  sav  too  lbs  TTPs^nre  will  or  mar  form  water  in  a 
low  owBiiure  cvlinder.  suoerheafed  steam  of  thai  pressure  will 
r<»m3in  hot  ennuch  to  form  a  drv  exhaust. 

Tlir  reason  whv  sunerhcatinc  (fives  increased  economy  is 
chieflv  that  it  inereasrs  the  volume  of  steam  greatly  and  wUh- 
oiit  much  cost,  and  it  i*  the  volume  of  steam  we  must  always 
rnii«ider  as  cnrresnnndjng  with  a  certain  amount  of  work 
performed  in  an  engine. 

Of  course,  to  be  effective,  superheating  should  be  carried 
out  ihoroughlv.  and  not  only  by  a  few  degrees.  The  exact 
temperature  w'll  always  dcpe-nd  on  the  resources  of  the  de- 
signer together  with  the  requirements  of  the  case  in  mind. 


Foster  &  Co..  piano  manufacturers.  Rochester,  N.  Y.  have 
engaged  space  at  the  Madison  Square  Garden  Cycle  and  Auto- 
mobile Show,  and  will  exhibit  four  steam  carri^es. 
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Advantages  of  Circulation, 


B>  S.  D.  Moil 


BroadJy  a  boiler  which  evaponitci  the  grca.u:jit  aniuuut  ul 
wuicx  Ul  the  iburtest  space  ol  tmie  u,  other  tliiiiKs  bcxntt 
equal,  the  L>cst  boiler,  iiie  "uilicr  Uutig&  '  must  Lrc  uctcrmincu 
targei>  t)>  Uic  objcc:  lor  which  ihe  twiicr  is  mauc  uia  titc 
Ctitioiuoiu  under  which  it  is  to  be  used. 

iicat  IS  cumiuunicated  Irom  hot  bodies  to  cold  onc»  m 
thiee  ways— by  radiatioa,  by  conduction,  by  circulation. 

ii  ice  culd  WAtcr  li  kept  boiling  at  the  iuriacc  the  heal  will 
not  penetrate  sutuucntly  lu  begin  nicUiug  the  ice  m  a  depth 
ol  J  m.  Ill  less  than  two  hours,  i'racucahy  then  water  may 
be  conquered  a  non-cuiiductur  ot  heat,  tliougti  not  entirely 
fto.  iu  conducting  power  being  low,  heat  i&  uan&iniited  down- 
ward through  water  slowly,  but  upward  il  is  transuuilcd  rap- 
idly solely  Ly  virtue  ul  its  circulauou;  hence  the  impuiiancc, 
among  other  things,  ol  the  point  ut  apphcation  oi  tlic  heat 
aud  incidcutally  a  considcrauuu  ui  the  atcain  builcr  Uoin  inc 
writer's  point  ol  view. 

Ac  have  all  noticed  the  tea  kettle  uii  the  kitchen  hre,  die 
contents  rising  tuniultuously  around  the  edges  ot  the  vessel 
and  tumbling  to  the  center  it  descends  to  rue  again.  Ihcsc 
cmrents,  to  be  stuc,  are  being  inipclicd  by  the  acquired  icui 
pcraiure,  ior  water,  like  most  substances,  expands  when 
heated,  and  il  mobile  will  rise.  When  wm^  is  heated  to  Ihc 
boding  point,  each  added  unit  ol  heat  converts  a  portion — 
about  7  grams  in  weight — into  vapor,  greatly  increasing  its 
volume,  and  the  mingled  steam  and  water,  rising  rapidly, 
produce  the  ebulhlion  or  boiling  in  tlic  lea  kettle  on  the 
kitchen  hre.  This  condition  oi  aUairs  can  be  depended  upon 
to  cuntiituc  constant  so  long  as  tlic  quantity  or  uicrcment  of 
heat  continues  coosunl,  and  the  kettle  will  perform  its  proper 
junction,  li.  however,  Uie  fire  be  quickened  the  upward  cir- 
culation will  interiere  wuh  tile  downward  circulatiun  and  the 
kettle  boils  over,  wasting  its  substance  and  caloric  by  dis- 
sipation, a  very  uneconomical  proceeding  lor  the  kitchen  tea 
kettle  or  the  steam  power  generator.  In  the  latter  case,  how- 
ever, it  is  detrimental  and  may  be  dangerous  to  the  machinery 
by  what  is  technically  known  as  iosming  in  the  boiler  and 
priming  or  boihng  over  into  the  engine. 

11  wc  take  a  glass  test  tube  containing  water  and  hold  it 
vertically  in  an  alcohol  tiame  until  it  becomes  heated  through- 
out, the  interference  of  currents  just  described  when  ebullition 
commcucea  will  be  so  marked  that  the  watei  will  be  ejected 
violently  almost  like  the  flash  of  evaporated  water  irom  the 
spheroidal  slate.  If,  however,  wc  imagine  a  vessel  rounded 
at  the  bottom  tike  the  lest  lube,  say  to  in.  in  diameter,  and 
placed  therein  was  a  smaller  vessel  ol  the  same  shape  6  in.  in 
diameter,  open  at  the  bottom,  thereby  dividing  the  contents 
so  that  they  will  not  interfere  each  with  the  other,  the  rising 
column  going  up  the  sides  and  continuing  down  the  center 
(Perkins*  invention,  1831),  wc  have  no  interference,  but  a  free 
circulation.  With  this  concentrically  arranged  double  vessel 
we  can  quicken  the  flames  to  any  extent  without  the  possibilty 
oi  its  boiling  over.  A  perfect  type  of  boiler,  tliough  not  neces- 
sarily the  best  for  all  purposes. 

Speci6caJ]y,  then,  in  what  way  does  this  apply  to  the  steam 
power  generators  of  commerce  or  steam  generators  for  road 
Tehicles?  Circulation  may  be  a  good  thing,  but.  to  the  point, 
what  is  its  object,  and  why  may  we  not  leave  this  to  the  unas- 


sisted action  of  natnrc.  as  we  do  in  the  culinary  operation  on 
the  kitchen  fire?  We  may,  ii  we  do  not  care  for  the  most 
important  aims  in  boiler  conslrnction,  namely,  efficiency, 
safety,  durabilitj  and  quick  .steaming  advantages,  each  of 
which  is  more  or  less  dependent  upon  the  continuous  and  un- 
interrupted flow  of  water  within  the  containing  vessel.  As 
for  efficiency,  wc  have  seen  one  proof  in  the  tea  kettle.  When 
means  were  provided  to  preserve  the  circulation  it  was  found 
wc  could  withstand  a  hotter  fire  and  boil  away  the  water  much 
more  rapidly  than  before;  and  wc  also  notice  thai  when  there 
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was  nothing  but  unregulated  circnlation  the  rising  steam  car- 
ried away  so  much  water  by  foaming  that  the  tea  kettle  boiled 
over,  and  on  the  other  hand,  as  noted  when  circulation  is  per- 
fect, this  ceased  and  a  much  greater  amount  of  steam  was  de- 
livered in  a  dry  condition  for  useful  york.  Hence,  it  is  evi- 
dent tliat  circulation  increases  the  cfTiciency  in  two  ways — it 
adds  to  the  ability  ol  the  water  to  take  up  the  heat  and  de- 
creases the  liability  to  waste  the  heat. 

There  is  yet  another  important  way  in  which  the  eBiciency 
is  increased  by  circulation,  and  that  is  in  preventing  the  for- 
mation of  chemical  deposits  in  the  boiler.    Most  water  conuins 
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inipurities  which,  when  the  water  is  evaporated,  remain  u  a 
fcsiduutn  and  tncrust  the  outface  oi  the  niclal.  In  some  parts 
of  the  cuutitry  the  mcru»taUoii  Irom  impregnated  water  be- 
cuiiicA  bo  sciiuu&  a  matter  as  to  almost  prevent  the  transmis- 
sion of  heat  through  the  metal  to  the  water.  The  presence  of 
scaie  and  sediment  results  in  loss  of  fuel,  breaking  and  crack- 
ing ot  the  metal,  predisposes  to  explosion  and  compels  Ire- 
gu«nt  repairs.  It  is  recorded  that  i-i6  in,  scale  means  a  lost 
oi  ij  per  cent,  of  luel;  i^  in.,  25  per  cent.;  ^  in.,  38  per  cent, 
and  ^  in.,  60  per  cent.  The  Railway  Master  Mechanics'  As- 
sociation estimates  that  the  loss  of  luel,  extra  repairs,  etc, 
due  to  incrustation  amount  to  au  average  of  $750  per  annum 
for  all  locomotives  in  the  Western  and  Middle  Slates,  The 
waters  of  New  Jersey  are  remarkably  free  from  the  important 
tnineral  constituents  of  boiler  scale,  such  as  carbonate  of  lime, 
sulphate  of  lime  and  carbonate  of  magnesia. 

Another  advantage  gained  by  circulation  is- durability.  This 
is  secured  by  maintaining  all  parts  at  a  uniform  temperature 
as  near  as  may  be.  Hy  uniform  lempcralurc  free- 
dom (rem  unequal  suaina  is  secured.  By  far  the  most  pro* 
lific  cause  of  explosions  is  the  strain  from  unequal  cxpanstoa, 
and  this  leads  to  another  important  factor— safety.  Durability 
and  safety  are  almost  synonymous  terms  in  this  case,  because 
a  boiler  which  is  not  subject  lo  unequal  strain  of  expansion 
and  contraction  is  not  only  less  liable  to  repairs,  but  also  to 
violent  rupture,  all  of  which  insures  a  long  and  useful  life. 

From  what  has  been  said,  it  will  at  once  be  observed.  Mr. 
Editor,  that  a  steam  boiler  has  one  at  least  of  the  character- 
isticA  of  a  printed  publication,  in  that  it  is  a  good  asset  for  its 
owner  provided  it  lias  a  good  circulation;  and  he  who  runs 
may  read  that  a  live  boiler  has  many  analogous  qualities  to 
a  healthy  human  being. 

The  question  of  the  euenglh  of  materials  for  boilers  was 
elaborately  tested  some  years  ago  by  the  Franklin  Institute. 
It  was  then  found  that  the  tenacity  of  boiler  plate  increAscd 
with  the  temperature  up  to  550  dcg.  Fahr.  at  about  which 
point  the  tenacity  began  to  diminish  as  the  temperature  rose. 
At  JJ  dcg.  Kahr.  the  cohesive  force  of  a  square  inch  section 
was  56.000  lbs.:  at  570  deg-  it  was  06,<;oo  lbs.;  at  7J0  dcg.  it 
wa«  55.000  lbs.;  at  1.050  deg.  33,000  lbs.;  at  1.240  deg  2J.000, 
and  at  1.317  deg.  g,ooo  lbs.  Copper  follows  a  diflfcrcni  law 
and  appears  to  be  diminished  in  strength  lor  any  increase  in 
temperature  At  32  deg.  Fahr,  the  cohesion  of  copper  was 
found  to  be  32,800  lbs.  per  sqoare  inch  section,  and  exceeds 
this  cohesive  force  at  any  higher  temperature,  the  indications 
being  that  the  square  of  the  diminishing  f.irength  keeps  pace 
with  the  cube  ol  the  increased  lcmi»erature.  Strips  oj  iron  cut 
in  the  direction  of  fiber  were  found  to  br  6  per  cent  stronger 
than  when  cut  agro&i  the  grain.  Welding  was  found  to  in- 
crcuc  the  lenaciiy  nf  the  iron,  but  welding  together  different 
kinds  of  iron  wa»  not  lound  to  be  favorable.  Overheating 
WdS  found  to  reduce  the  ultimate  (tirength  of  plates  Irom  65.000 
In  45,000  Iht  per  given  jwction.  and  riveting  of  platen  was 
found  tu  dimmish  the  strength  one-third. 

To  uimmari/c:  First— A  boiler  \hould  be  carefully  propor- 
tioned to  the  work  to  be  done  and  then,  when  working  at  tu 
rated  capacity,  it  will  be  operating  at  its  htghest  economy. 

Second— The  water  space  should  be  such  as  to  prevent  too 
fludden  and  great  fluctuation  in  water  level,  for  obvious  rea- 
•ons.  It  is  lc»»  necessary  that  the  steam  space  should  be 
Urge  than  that  the  flow  of  steam  and  its  pressure  should  be 
oniiorm;  fn  locomotive  boilers  the  proportion  of  steam  space 
per  cttbie  foot  of  wtter  evaporated  dof«  not  aioally  exceed 


one-fifth  oi  a  cubic  foot  per  cubic  foot  of  water  evaporated. 
A  good  average  rule  is  tlul  the  steam  space  sliould  be  ai 
least  ten  times  the  cubic  capacity  of  the  cylinder  of  lb«  eBgiaAJ 
supplied. 

Third— An  adequate  water  surface,  so  that  the  iteun  mtj 
be  :eadity  disengaged  from  the  circulating  water,  in  order  that 
foaming  of  water  in  the  boiler  and  pnmtng  of  the  engine  may 
be  prevented. 

Fourth — A  sectional  construction  is  prejerable  to  u  to 
avoid  general  explosion;  the  disruptive  and  destructive  effects 
being  confined  to  the  escaping  contents  ot  the  weakened  or 
defective  section.    This  is  also  a  factor  in  cheap  construe 

Fifth — Sediment  blow-off  cocks  at  tlie  lowest  points,  u4| 
preferably  removed  from  direct  action  of  the  heat  and  oat  of] 
the  direct  circulation,  to  remove  impurities  deposited. 

Sixth — Good  material  and  workinansliip,  a  simple  iv 
an-l  of  such  placement  as  not  to  be  liable  to  strains  or 
uf  metal,  with,  of  course,  an  ejtce&s  of  ctrength  over  any 
ina!  pressure,  together  with  compactness  and  accessibility 
cleaning  and  repairs. 

The  relative  rapidity  or  steaming  qualities  oi  the  difierent 
types,  according  to  the  best  authorities,  stands:  Water  tub^^j 
too;  vertical  fire  tube.  60;  horiiontal  hre  tube.  55;  llue,  sf,^ 
plain  cylinder,  3d.  The  relative  economics  of  the  reipectire 
types  do  not  present  so  great  a  divergence. 

With  the  idea  of  quick  steaming  qualities,  cost,  ccono 
and  adaptation  in  view.  1  have  schemed  a  water  tube  boile 
made  of  orditary  piping.  It  is,  as  clearly  shown,  made  ot  tabes 
cither  all  iron  or  wrought  steel  or  wrought  steel  and  copper 
joined  and  coupled  together  in  any  preferable  manner.  It 
would  not  be  too  much  stretch  of  the  imagination  to  call 
form  of  boiler  a  cross  between  the  flash  or  itutantaneotts  gen- 
emtor  and  the  plain  cylinder  types.  The  sketch  will  be  ' 
stood  Without  special  description.  There  are  8g6  bouU 
takes.  7  large  uptakes  and  14  large  downtakes  properly  prcK 
portioncd.  11  the  small  uptakes  are  54  in.  diamcto^  there  wiU 
aggf'ff'te  about  40  sq.  ft.  of  heating  surface,  sufficient  to  sop- 
ply  a  4  h,p.  engine,  the  average  for  a  runabout  vehicle,  io  ft 
space  of  t4  X  14  X  16  in. 

Since  the  above  was  written,  in  a  paper  by  Enginecr-in-Chiel 
George  W.  Mt-lville.  V.  S.  N..  read  before  the  Society  of 
Naval  Architects  and  Marine  Engineers,  entitled  "Caoscs  for 
the  Adoption  of  Water  Tube  Boilers  m  the  Umtcd  Stttes 
Navy,"  the  following  excerpt  appears: 

"The  fact  that  water  tulM  boilers  raise  sleam  quickly  is  of 
the  greatest  advantage.     I  have  slated  elsewhere  that  I  con- 
sider the  battle  of  Santiago  to  have  developed  ihr  necessity, 
tjf  tlic  use  of  water  tube  Nitlrr^.  whr^hrr  it  taupht  U!  aTirthinj^ 
clic  or  not.     It  would  1  u-c  to 

have  had  during  the  t>:  ic  uf 

raiting  steam  in  less  tluii  :i.ii!  ..n  noiu  1.  k.h  iirr  i  ii<i:  have 
been  u»<d  to  keep  4!)  ;(ir  iKiilen  under  &team  all  the  time. 
Thc  MasMchusettA  niinht  have  shared  in  the  tflvmes  of  the 
fight  it  she  had  been  fitted  with  water  tube  boilers.  The  In- 
diitna  would  have  kept  up  with  the  Oregon  an<l  tlie  Tcxaa. 
The  New  York  would  have  developed  at  least  3  knots  mor«; 
*p<:ed  and  the  navy  would  have  been  spared  a  controveny. 
I  think  the  Colon  would  not  have  gotten  as  tar  away  as  sbe 
did.    But  we  did  not  have  the  water  rube  boilers." 

There  is  not  much  doubt  in  the  mind  of  the  STcngc  dtstn*J 
tcrcsied  cnginrrr  that  steam  agency  for  propelltng  aolnmnhile 
is  the  best  so  far  produced,  and  in  the  opinion  cT  ilir  it 

wiU  have  the  ascendency  for  the  next  (ew  yrar*   an.! 

uright  iind  ihf  weight  and  bulk  of  water  n-^roiary  i 
r  siipcricded  hy  kerosene  as  a  motive  iRenl  ascAj 
:i  with  a  simple  compact  combination  of  strwc*" 


hoilf 

ther- 

in  f 

tural  parts. 


rhicfa  will  be  developed  in  the  not  distant  fisture. 
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Efficiency  of  Small   Boilers- 
Resistances. 


By  A.  M.  HcrrinK. 


Iht  very  great  flexibility  oi  the  steam  engine,  where  llic 
point  of  cut-off  and  the  iniiul  or  boiler  pressure  may  be 
vxried,  makes  it  an  exceedingly  valuable  engine  (or  certain 
kinds  ol  automobile  work. 

Small  sicam  engines,  however,  arc  generally  very  wasteful  of 
steam  unless  they  are  triple  expansion  ur  compound-  Simple 
high  pressure  engines  oi  less  than  5  ur  &  h.p.,  roughly  speak- 
ing, can  be  counted  on  to  use  from  45  to  60  lbs.  of  water  per 
brake  horse-power  per  hour  on  less  than  lull  load  and  from 
36  to  48  iba.  per  horsepower  hour  when  working  iull  capac- 
ity. To  supply  the  steam  for,  say.  s  b.h.p.,  unless  wc  wish  to 
run  to  extreme  Umits  of  iniiiiniutn  weight,  there  is  not  a  great 
deal  of  choice  between  the  tubular  ibotler  composed  ol  tubes 
filled  with  water)  and  the  shell  boiler  with  tube  Hues.  One 
thing,  however,  is  important  in  a  preliminary  design,  and 
that  IS  to  remember  thai  the  surfaces  exposed  to  the  tiame 
evaporate  much  more  water  when  across  the  draft  than 
along  it. 

In  tubular  boilers,  if  wc  measure  the  whole  outside  area 
oi  ihe  tubes  exposed  to  the  llame  and  hot  gases,  an  evapora- 
tion of  from  12  to  15  lbs.  of  water  per  square  foot  of  surface 
may  be  had  if  proper  natural  circulation  of  the  water  in  the 
tubes  is  possible  and  a  good  blue  dame  is  used.  If  there  are 
not  direct  and  unrestricted  routes  along  which  the  hot  water 
may  rise  and  the  cool  water  descend  and  take  its  place  to  be 
heated — i.  e.,  if  there  is  not  free  circulation  induced  by  the 
h<»t  ur  mechanical  means — but  little  more  than  6  or  7  lbs.  of 
water  may  be  evaporated  per  square  foot  of  heating  surface. 

If.  on  the  other  hand,  ample  means  be  provided  for  separat- 
ing the  water  and  foam  from  the  steam  generated  and  the 
water  be  made  by  mechanical  means  to  circulate  against  the 
hot  surfaces  of  the  boiler  at  a  high  rate  ol  speed,  as  much  as 
72  lbs.  of  water  can  be  evaporated  from  1  sq.  ft-  of  surface. 
This  tlic  writer  has  succcdcd  in  doing  in  some  experimental 
boilers  for  a  fiying  machine.  Such  high  rates  of  evaporation 
are,  howcrvcr,  never  economical  in  fuel,  for  it  requires  about 
I  lb.  of  gasoline  or  ly^  lbs.  of  vaporized  kerosene  to  every  4>^ 
to  5  lbs  of  water,  against  an  evaporation  of  from  10  to  [4  lbs. 
of  water  for  the  same  fuel  where  the  boiI<r  is  not  forced  to 
over  !5  to  18  lbs.  evaporation  per  square  foot. 

The  great  value  of  mechanical  circulation  in  the  boiler  can 
be  easily  understood  by  an  experiment.  Suppose  wc  let  a  lit- 
tle water  drop  en  a  vcrj*  hot  stove.  We  will  see  the  bubbles 
dance  over  the  surface  for  quite  a  while  without  wetting  the 
surface.  This  is  due  to  the  formation  of  a  film  of  vapor,  which 
clings  both  to  the  bubble  and  to  the  sttive  lid,  and  this  film 
has  a  very  high  resistance  to  the  passage  of  heat. 

At  a  slightly  lower  temperature  of  the  iron  this  film  is  not 
formed  rapidly  enough  to  kn'p  the  walcr  out  of  contact  with 
the  mclal.  and  as  the  liquid  clings  to  the  metal  with  much 
greotrr  force  than  its  vapor  and  is  at  the  same  time  a  far  better 
conductor  of  heat,  wc  see  the  water  almost  instantly  evap- 
orated. 

In  the  steam  boiler  a  precisely  similar  action  occurs,  where 
the  circulation  is  poor.  The  steam  first  formed  clings  in  nu- 
merous bubbles  to  the  hotter  parts  of  the  heating  surfaces  and 


practically  puts  a  majority  of  the  most  efKcicnt  parts  of  llie 
boiler  out  of  action;  but  where  the  circulation  is  rapid  or 
forced,  :hesc  films  are  broken  through  as  fast  as  formed  and 
tlie  water  keeps  the  plates  thoroughly  wet  and  therefore  ab- 
sorbs the  heat  as  fast  as  it  is  conducted  through  from  the 
flame. 

HATBRIAL   AKP  THlCKtrBSS   OP  WVLVL  SHELLS. 

As  the  heat  conducting  power  ol  copper  is  about  twice  that 
ijf  iion  or  steel,  one  would  naturally  suppose  that  a  much 
smaller  boiler  would  do  for  the  same  power  if  made  of  copper 
than  if  made  of  iron  or  steel;  but  such  is  not  the  case.  Nox 
docs  it  make  any  material  difference  after  a  boiler  has  been  in 
use  a  few  times  whether  it  have  tubes  an  inch  thick  or  i-ioo 
of  an  inch  thick  in  so  far  as  evaporation  is  concerned.  The 
reason  for  this  lies  in  the  fact  that  the  main  resistances  to  the 
passage  of  the  heat  from  the  fire  to  tlic  water  are  not  the  re- 
sistances offered  by  the  metal  itself,  but  arc  due  to  a  film  of 
air  or  burnt  gas  which  clings  to  the  metal  on  the  furnace  side, 
or.  more  probably,  to  the  soot  or  metal  oxide  on  the  furnace 
side,  and  also  to  a  similar  (but  less)  resistance  which  the  heat 
encounters  in  forming  on  the  water  side.  Consequently,  when 
all  three  resistances  are  added  together  the  resistance  of  even 
the  thickest  plates  of  steel  in  use  for  bailers  is  so  small  that  it 
amounts  generally  to  less  than  i  per  cent  of  the  resistance 
offered  by  the  air  and  vapor  films. 


Automobile  Generators  Under  the  Law. 


By  Perry  B.  Rawson. 


SAPBTY   THE   PBIME  FACTOR. 

In  the  installation  of  all  steam  generators  for  land  and 
marine  purposes  tlie  paramount  consideration  is  safety. 

The  law  of  the  land  dcniamli.  this  one  qualification — safety. 

Boiler  inspectors  appointed  by  both  Federal  and  local  gov- 
erntnents  care  nothing  about  the  cost,  type,  style,  economical 
operation  or  other  details  of  boilers  they  inspect  Their  busi- 
ness is  to  determine  by  h  thorough  and  scientific  examination 
of  material,  workmanship  and  conditions  of  operation  the 
ultimate  strength  of  the  generator  to  resist  tuplure. 

U^en  this  has  been  ascertained,  the  appointment  of  a  high 
factor  of  safety  generally  insures  a  safe  working  pressure. 

These  inspections  are  repeated  periodically  and  have  reached 
such  a  high  state  of  perfection  that  when  honest  and  compe- 
tent men  arc  employed  the  users  of  steam,  their  employees  and 
the  public  are  protected  to  a  degree  approaching  absolute 
security. 

Beyond  the  requirements  of  safety,  what  rcstiictions  has  the 
law  placed  upon  the  operation  of  steam  boilers?  None  of  any 
importance.  In  .some  localities  it  has  been  seen  fit  to  abolish 
the  smoke  nuisance  by  prnhibiiing  the  use  of  bituminous  coal 
and  fatty  woods,  but  nearly  all  other  precautions,  such  as  rigid 
examination  of  boiler  attcndams.  proper  setting  of  boilers, 
two  methods  of  introducing  feed  water,  fusible  plugs,  period- 
ical cleaning,  etc.,  are  in  the  interests  of  safety. 

These  facts  show,  if  one  pauses  to  reflect  upon  them,  that 
ihe  item  of  safety  should  receive  the  first  and  most  careful 
consideration  in  the  construction  of  automobile  boilers. 
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To  indtvidiul  buitdcr&  whu  itiuiid  lu  hautlic  tbcir  produc- 
tion themscivcb,  av  api^rAl  kliuuld  be  nccc&&iiry.  L  be  desire 
to  secure  irccUuu)  irom  pt-rsonal  daiigct  wiJl  cuum:  tlic  iiu- 
jiirity  ui  thu  class  to  err  uti  the  side  oi  a  too  bigb  iactor  of 
Hictjr. 

Un  the  otber  band,  many  tnanutacit]rct&  Cbunoiabic  and 
conscientious  ihcmgh  lhc>  may  be)  wili,  in  the  desire  to  mar- 
ket their  goods,  an&wcr  the  mail  clamor  ut  the  inexperienced 
public  ior  light  wciiEht,  chcapncst,  low  cost  ol  operation,  etc, 
by  turning  qui  gcnerBior&  in  which  the  element  oi  saicty  has 
received  little  if  any  cousidcratiun.  and  borders  on  the  danger 
line. 

To  prevent  itus  suic  of  affairs  U  should  auffice  to  rciiiiiid 
mauuiaciurcrs,  and  individual  constructors  alto,  thai  when  an 
clement  oi  danger  »  present  in  articles  or  substances  much 
used,  and  the  general  public  docs  not  possess  the  means  or 
the  inclination  to  guard  ttseli  against  possible  accident,  it  is 
customary  lur  the  taw  to  step  in  and  ^ppumt  it&cli  guardian 
oJ  Ihc  public  saiciy.  In  view  of  this  iact.  the  subjecuon  of 
au:oniobile  generators,  one  and  alt,  to  the  tame  icgulatiuns  as 
stationary  and  marmc  boilers,  will  undoubtedly  take  place 
before  long  Uiruughout  the  Union. 

Signs  of  this  move  arc  already  visible  in  some  Slates. 

When  it  docs  come  tt  will  nieau  tiiorongh  inspection  of 
every  steam  vehicle  which  makes  use  of  the  highways  and  city 
streets. 

1  he  question  then  will  not  be.  "How  much  does  the  boiler 
weigh?"  or  "What  docs  il  co.sl  per  hour  to  operate?"  but  "Is 
the  boiler  capable  of  working  At  the  desired  pressure  witli 
salety?" 

Boiler  inspectors  take  nothing  for  granted.  Neitlier  are 
ibey  partial  lo  tow  factors  of  safety,  and  unless  a  few  points 
■re  "strefchcd"  in  their  favor  many  ol  the  vehicle  boilers  now 
in  ttse  Will  be  cither  totally  condemned  or  have  then  allowed 
wotkmg  pressure  considerably  reduced. 

Many  steam  users  oi  to-day  cry  out  against  the  red-tape 
methods  and  over-slhct  regutatiuns.  When  auioniobilc  boil- 
ers come  under  the  law's  juriidiclion  a  more  pronounced  out 
cry  will  be  heard,  a^  the  people  directly  affected  will  belong 
to  the  ranks  of  the  general  public  and  will  not  be  in  aympaiby 
with  the  motive  and  good  luteniions  ol  the  law. 

This  should  not  be  ihc  ca*r.  and  if  ihe  maoulacturers  will 
uke  warning  in  tjrnv.  the  public  will  b«  saved  trouble  and 
diKippointmcnl. 

There  is  nothing  nnrraaonable  in  the  demand  made;  the  au 
thurities  do  not  seek  to  suppress-  they  endeavor  to  bring 
within  the  bounds  ol  safety.  They  du  not  say  whether  iron, 
Mttl  or  copper  shall  be  u>cil.  or  whether  a  boiler  shall  be 
ronnd,  square,  oval  or  oblong,  provided  a  has  sufficient 
strtngth. 

Safety  IS  surely  a  rea5Dnable  demand,  and  li  inventors  and 
m.innfacrarers  can  be  made  |o  r*-alii;c  now  thai  (his  should 
be  their   first  tlmuKhl   in    ■  j  boiler  to  comply  with 

the  law's  demands,  iheir  it  ■  will  not  be  found  want- 

ing when  the  test  comes. 

AH  the  vehicle  boilers  so  lar  noticed  by  the  writer  are  fur- 
nishing steam  at  high  pressure.  This  practice  need  not  be 
departed  from,  for  if  at  commencement  the  determination  is 
nude  to  constiuct  boilers  which  can  be  advertised,  sold  and 
guaraniMd  to  "carry  hiRh  prei-surc  with  safety"  rather  tlua 
to  be  "the  lighirst  weight  steam  generator  ever  produced." 
there  sh«>ntd  be  no  difficulty  in  achieving  the  desired  result. 

Records  of  many  years  of  boiler  practice  are  open  to  lo- 
»«tiBttioii.    The  same  trooWti  which  beset  laad  and  marine 


boilers  arc  lo  be  guarded  agaiiii4  in  vehicle  buitersv  with  a 
lew  aofjuionai  uuc*  irum  wfucA  the  lUEincr  arc  itcc 

A  mu9t  important  im.ut  is  tnc  sdectiOD  oi  proper  materuL 
ihc  best  tJat  money  can  buy  is  none  too  good. 

li  Uic  Item  ui  saiiiiy  la  kept  liuly  m  inind,  due  regard  wiU 
ui  course  be  givcu  to  utickne^  ot  same. 

ihe  rdaUve  mentA  ut  sbcil  ana  luOc  Ujilcr:>  19  a  much  du- 
cu*scd  topic,  but  where  high  prcsi.ure  is  to  t>c  carried  the  bM^- 
ancc  oi  lavor  is  ovcrwbcUmngly  wiili  Uie  latter. 

KJnt  danger  which  should  receive  a  greater  amount  o4  u- 
icuiion  than  11  has  is  incrustauon,  which  has  a  tfearing  not 
only  upon  the  operation  ot  tlic  boiler,  but  upon  tiic  lUc  oi  the 
boiler.  When  v^e  consider  that  all  01  the  solid  matter  coa- 
lauiciJ  m  feed  water,  both  in  suspeiisiuo  and  soiutioo,  is  Icil 
in  the  bolter  alter  its  cvapomtiuu  into  steam,  and  when  the 
extremely  dangerous  cficcu  ot  this  deposit  arc  so  umvcrs«iljr 
kuown,  It  is  surprising  tiiai  m  vehicle  boilers  mure  tiioaghi  is 
nut  be&iuwed  upon  remedies  lor  this  evil 

A  iilxral  use  should  be  made  ol  scdimeni  pockets  aod  blow 
cucks,  which  would  allow  ol  Ibe  boiler  being  "blown"  axMl 
washed  out."  Il  tube  boileii  ate  designed  so  iiui  a  rapid 
circulation  is  niaintained,  and  sediment  pockets  arc  placed  ui 
the  correct  posiuoos.  most  ol  the  solid  nutter  will  be  depos- 
ited in  the  pockets,  from  which  11  may  be  blown  at  lutcrvala. 
In  very  ihiu  tulxs,  such  as  arc  tised  in  many  of  the  tube  boiJers 
now  seen,  a  vriy  slight  inciustatton  will  induce  burmng,  and 
in  tubes  ol  a  very  small  mtcma)  diameter  complete  choking 
ftoiuetinKs  occurs  in  a  remarkably  short  umc. 

in  boilers  ot  tht  tiash  type  ■  kcd  water  filter  ol  some  de- 
scription IS  adMsablc. 

Fusible  plug!  may  not  be  considered  necessities  on  vehicle 
boilers,  but  uuc  of  these  valtuble  adjuncts  might  some  time 
prove  its  usefulness,  always  rcmcmbermg,  oi  course,  to  make 
Ihc  fusible  composition  of  conical  sltape  to  prevent  the  steam 
pressure  Irom  blowing  it  om. 

In  conclusion.  ]  would  call  attention  to  the  iact  that  tn  many 
Siutcs  the  law  requires  two  methods  ol  boiler  teediog  to  be 
provided. 

l^vcn  though  this  should  not  be  made  compulsory  on  atito- 
tnobilcs,  it  is  to  be  commended,  as  frequently  a  pump  or  its* 
jcctor  reluscs  to  work. 

Proper  attention  to  tliesc  and  other  details  ujun  which  the 
law  has  seen  fit  to  impose  its  supervision,  coupled  with  an 
iniclliffcni  application  of  well-known  mechanical  principles. 
fch^<uld  result  in  the  producbon  of  a  steam  generator  suitable 
iur  auiomobilca  whidi  possesses  above  all  else  the  most  rcqiu< 
«itr  qnalificiiLon  ni  thctn  all — safety. 


Considerations  in  the  Design  of  Vehicle 
Boilers. 


Br  P.  M.  Hcldi. 


One  d  the  qucslJobs  that  are  almost  invariably  asked  by  tht 
prospective  purchaser  of  an  aulomobilc  is:  How  long  docs 
It  take  to  get  ready  lor  a  nm?  A  veliicle  which  u  ready  nt 
any  time  to  be  started  at  a  moment's  notice  has  certainty  one 
very  strong  point  in  its  favor,  and  in  certain  lines  of  work 
Ihii  quality  is  practically  imperative. 

In  considering  a  design  for  an  antomobOe  boiler  wt  moat 
therefore,  first  of  all.  look  for  a  constructiiin  which  rednca  to 
a  minimum  the  time  required  in  the  operation,  the  maiyilcirt 
of  which  in  stationary  boiler  practice  it  known  aa  hirfl<iiaf  fci 
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and  raising  steam.  In  all  forms  of  stationary  boilrr  a  large 
quantity  of  water  has  to  be  raised  to  the  tcmperatiirc  of  steam 
at  the  working^  prcssvire  before  any  steam  of  this  pressure  can 
be  drawn  from  the  boiler.  This  necessarily  requires  a  large 
amount  of  heat,  and  considerable  time  elapses  before  all  this 
heat  can  be  supplied,  especially  as  the  effectiveness  of  the 
fire  is  low  at  iirst. 

For  pleasure  vehicles,  and,  in  fact,  for  all  others,  with  the 
possible  exception  of  the  heaviest  freight  vphicles,  which  re- 
quire two  men  to  conduct,  liquid  fuel  is  to  be  preferred,  on 
account  of  its  convenient  storage,  cleanliness,  and  on  account 
of  the  better  control  of  the  burners  as  compared  with  a  coal 
or  coke  fire.  Liquid  fuel  burners  permit  an  automatic  reg- 
ulation of  the  fuel  supply  in  proportion  to  the  steam  taken 
from  the  boiler. 

To  avoid  the  necessity  of  raising  a  large  amount  of  water 
to  a  high  temperature  while  raising  steam,  we  have  to  make 
our  boiler  of  such  a  form  that,  alrhough  having  a  large  heat- 
ing surface,  the  quantity  of  water  at  any  time  in  the  boiler 
Is  very  small.  This  is  one  of  the  considerations  which  have 
led  to  the  general  adoption  of  the  water  tube  type  of  boiler 
for  motor  vehicle  work.  The  importance  of  this  considera- 
tion was  fully  recognized  by  early  workers  in  this  field,  and 
the  requirements  for  instantaneous  steam  generation  have 
probably  never  been  better  satisfied  than  in  the  Scrpollet  gen- 
erator, one  of  the  earliest  and  most  successful  types  that  have 
been  applied  In  road  locomotion. 

The  earlier  form  of  the  Serpollet  boiler  consisted  of  sections 
in  the  form  of  a  U — that  is,  ttibes  running  once  back  and  forth 


through  the  combustion  chamber.  These  sections  were  con- 
nected outside  the  combustion  chamber  by  means  of  U-shaped 
fittings  fastened  to  the  sections  by  union  couplings.  Two 
views  and  a  cross  section  of  these  tubes  are  given  in  Fig.  i. 
As  will  be  Eccn  from  the  drawing,  the  tubes  are  pressed  into 
a  peculiar  shape,  which  is  intended  to  best  satisfy  the  require- 
ments of  a  large  heating  surface,  together  with  little  water 
space  and  large  resistance  to  the  deformation  of  the  tubes. 
M.  Serpollet  must  have  found,  however,  that  the  resistance 
to  deformation  is  not  sufficient  at  the  high  pressures  common 
in  this  class  of  work,  for  in  his  latest  type  of  boiler  he  has 
changed  the  form  of  the  tubes,  as  shown  in  Fig.  a.  which  is 
part  of  a  section  of  bis  latest  construction.  As  will  be  seen 
from  the  figure,  the  tubes  are  flattened  and  twisted.  He  has 
also  greatly  reduced  the  number  of  sections — that  is,  the 
number  of  joints — by  using,  instead  of  sections  running  back 
and  forth  through  the  combustion  chamber  once,  sections 
which  run  back  and  forth  a  number  of  times.  As  tubes  of  this 
form  are  easily  burned  when  subjected  to  an  intense  heat,  the 
tubes  directly  over  the  burner  flame,  through  which  the 
water  f!ows  when  first  entering  the  boiler,  are  of  full  circular 
cross  section.  The  upper  sections  of  tubes,  which  serve  the 
purpose  of  superheating  the  steam,  arc  also  of  full  circular 
cross  section. 

The  tubes  generally  employed  in  tubular  boilers  are  of  steel, 
but  of  late  many  inventors  have  tried  to  substitute  copper 
tubes  for  these.  It  is  a  well-known  fact  that  copper  has  a 
mui:h  higher  thermal  conductivity  than  steel  or  iron,  and  that 
as  a  consequence  there  is  considerably  less  loss  of  heat  with 
the  former  than  there  is  with  the  latter.  There  is,  however, 
one  objection  to  the  use  of  copper  tubes  for  this  purpose. 
The  tensile  strength  of  copper  is  only  from  one-third  to  one- 
half  the  tensile  strength  of  steel  at  ordinary  temperature,  but 
at  the  temperature  to  which  boiler  tubes  are  subjected  in  prac- 
tice the  tenacity  is  much  reduced.  I  quote  here  some  figures 
from  Wilson's  "A  Treatise  on  Steam  Boilers,"  showing  the 
diminution  of  the  strength  of  copper  at  various  degrees  of 
temperature. 

Temperature  Above  Diminution  of 

22  deg.  Fahrenheit.  Strength. 

270 0926 

460 2X33 

S.I2 2558 

S60 3425 

8i2 558t 

1000 (5741 

1300 1 .0000 

.-\side  from  its  greater  conducting  power,  copper  has  the 
further  advantage  over  sicci  of  not  t>eing  so  liable  to  oxida- 
tion, cither  from  impurities  in  the  feed  water  or  from  the  ac- 
tion nf  the  heat,  and  that  most  forms  of  boiler  sediment  do 
not  adliere  to  it  very  firmly,  this  latter  fact  being  of  value  as 
facilitating  the  cleaning  of  the  tubes. 

As  a  result  of  the  many  advantages  of  copper  for  boiler 
tubes,  various  attempts  have  been  made  to  overcome  the  dif- 
ficulty of  its  weakness.  As  an  example  of  these  may  be  men- 
tioned the  boiler  used  in  the  Stanley  steam  carriages,  which 
consists  ol  copper  tubes  surrounded  with  steel  wire.  The  steel 
wire  shields  the  copper  from  the  Intense  heal  of  the  flame  and 
takes  np  the  greater  portion  of  the  stress  due  to  the  expan- 
sive force  of  the  steam. 

Perfectly  dry  or  superheated  steam  is  an  essential  in  auto- 
mobile work,  as  it  leads  to  greater  economy  both  in  feed  water 


"  ijuw.^  wamaag^r 


and  fuel  and  is  rr^ttlnd  for  latiifactory  operation  of  llic  en- 
gine. To  effect  llie  tuprrhralJng  of  the  iteam  it  i»  necessary 
to  impart  additional  Itcat  lo  it  after  It  is  out  o(  contact  wilh 
the  water.  If  the  boiler  is  of  such  a  constnitTtion  that  the  watrr 
fed  to  the  boiler  and  the  steam  developed  from  it  have  to  pass 
throufth  a  ircat  length  of  pipe  or  a  large  number  of  smalt 
te.'tiona  connected  in  series,  the  steam  may  be  loperheated 
wtthoot  any  siwciat  proviiir»n»:  but  if  ihc  biii\rr  consists  of 
short  seoltor*  of  tube  conn«ctc<l  in  parallel,  the  stc-am  thnuld 
he  led  from  the  juitctluti  of  ihcsr  sections  to  sunie  part  of  the 
combustion  chamber,  where  it  may  receive  the  additional 
heat.  The  usual  place  for  the  superheating  tubes  is  above  the 
rtgutar  boiler  lubef,  where  the  hot  tM»n  ptts  into  the 
rhtmney. 


It  was  staled  above  thai  one  of  the  rcuons  lor  the  almost 
universal  «d«)|'t'*^'n  "f  water  tube  boilers  is  the  deatre  lo  ubutn 
a  large  heatitiK  surface  with  litilc  water  capacity  in  the  boiler- 
Another  very  imtiortam  reason  is  thf  fact  that  srater  mbe 
boilers  arc  not  liable  to  disastroni  explosions,  as  is  the  case 
with  shell  boilers.  MaVers  of  steam  vehicles  usually  desig- 
nate their  bailers  as  noa  explosive,  and  as  this  term  is  oflen 
nuKundersiood  by  taymen,  a  word  of  explanation  may  not  be 
Ami^B.  This  term  don  not  imply  that  the  tubes  oi  a  ttdMilar 
boiler  will  not  give  away  under  any  of  ihute  ahnureul  oond^ 
tiitt«  which  arc  required  to  prodaee  an  explotloffi  o(  alldl 
b-rnlers.  Indeed,  the  barstins  of  tnbet  in  tubular  boilers  <rf  tfi* 
fire  engine  type  is  not  in  aUogether  unknown  occttrrencr.  Il 
does  imply,  however,  thai  the  burMioff  of  •  tobe  H  not  ac- 
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companied  by  the  same  disastrous  results  that  usually  follow 
ihc  nipture  of  a  shell  boiler.  The  only  damaKc  which  can  re- 
sult from  the  giving  out  of  a  tube  in  a  vehicle  boiler  is  that 
due  to  the  escape  of  the  scalding  steam;  but  as  the  amount  of 
hot  water  in  the  boiler  ii  very  &iiudK  the  pressure  would 
drop  at  once   and  the  steam  then  issue  with  slight  force. 

With  the  hiRh  pressures  at  which  vehicle  boilers  are  oper- 
ated it  is,  of  course,  not  an  easy  matter  to  make  a  perfectly 
steam  tight  joint.  Joinis  tn  the  tubes  are  liable  to  give  more 
ot  less  trouble,  and  tor  this  reason  they  should  be  reduced  in 
number  to  the  least  possible.  This  latter  consideration  has 
led  to  the  coiled  tube  and  return  bend  tube  types  ot  boiler. 
The  jotnts  should  not  be  located  where  there  is  an  intense  heat, 
and  they  should  preferably  be  placed  entirely  outside  of  the 
combustion  chamber.  The  design  of  the  joints  should  be  such 
That  Ihcy  will  not  be  afTccted  by  the  vibration  to  which  the 
boiler  is  subjected  on  the  road,  yci  allow  of  easy  disconnection 
in  case  burned  or  damaged  sections  have  to  be  replaced.  TTie 
sections  of  the  lubes  should  be  so  arranged  with  regard  to 
each  other  that  any  one  can  be  withdrawn  and  replaced  with- 
out disturbing  any  of  the  rest. 

A  boiler  which  deserves  mention  as  being  of  entirely  differ- 
ent constnictton,  vet  presenting  the  same  advantages  as  the 
ordinary  hibnbr  bnilor.  is  the  Keche^ir  boiler,  made  rn  France. 
Tills  hotter  conlains  24  serlions.  each  jtection  consisting  of 
two  concentric  steel  tube^.  the  larger  one  fitting  tightly  over 
the  smaller  one.  There  is  a  burner  for  each  section,  which  is 
placed  inside  the  tubes.  The  inner  lube  ha-!  on  its  outer  per- 
iphery a  rectangular  spiral  groove  which  runs  into  a  circular 
groove  near  the  ends  of  the  tube.  The  inner  tubes  arc  some- 
what longer  than  the  outer  ones,  and  clrt-ular  nuts  screw 
on  to  the  inner  tubes  at  the  end  to  hold  the  outer  lubes  in 
pla<-e.  Tliese  nut  5  are  bored  out  to  a  larp-er  diameter  for  nart 
of  ihcif  length,  and  this  part  fits  over  the  ottter  tube,  Tlie 
nttts  have  a  radial  projection,  which,  when  the  former  are  in 
place  is  right  fvcr  the  circular  groove  near  the  end  of  the 
ntitrr  lube  Thrsr  prnirction«  are  threaded  and  bored  and 
serve  to  connert  the  difTerenI  sections. 

Tn  the  Kecheur  boiler,  the  same  as  m  the  Serpollet.  the 
tuhe^  are  first  hrouaiht  to  a  (emprratnre  nf  about  500  deg. 
Fahr.  before  any  water  is  iniecied  into  the  boiler.  When 
Ihi-*  temperature  has  been  attained  water  is  pumped  into  the 
hrtiter  bv  hand,  which  immediately  turn*  into  steam,  and  the 
vehicle  i^  rc.idv  to  start  Tt  Is  claimed  for  (his  boiler  that,  the 
burners  being  located  in«ide  a  long  tube  insures  a  tjnnd  draft 
and  perfect  comlnistinn:  l>nf  it  would  seem  that  the  evanora- 
tlve  ^ciencv  of  this  bollrr  Is  rather  low  on  arcoimt  of  fhe 
flame  passing  along  the  hcatinc  «iirfacc  Instead  of  impinging 
nf»on  it  from  f»eIow.  The  roultlnltciiy  of  the  burners  is  an- 
other disadvantage.  .\  section  of  the  Kecheur  boiler  is  ilhis- 
tr-t(ed  in  Fig  X 

Fig.  4  15  a  slcetrh  jllustratine  ^omr  idrns  as  in  how  to  em- 
body the  ereate.^t  number  of  ihe  fcrecoinc  rcnuirements  or 
desirable  features  in  a  vehicle  boiler.  The  boiler  ci>nsis's  of 
fcetions  of  ctcel  tube,  bent  <o  as  to  run  back  and  forth  throutrb 
the  combustion  chamber.  These  sections  are  imbed  by  mani- 
folds or  disfribuling  pines,  the  coostniction  of  which  is  shown 
\n  section  tn  Fie  4.  T  fittines  of  wrontrhr  Iron  or  steel  are 
finffthed'^n  urn  to  slip  over  a  ,«eeJ  tubp,  Thev  are  then  braced 
on  In  tbU  tnhf  nrjd  holes  are  drilled  rbrouefi  them  into  the 
tiibc-_  Tlie  strcl  Icihes  of  ihr  boiler  nre  iticlo^pd  in  a  rectangu- 
lar shaped  casing  of  fheet  ir*^"  lliwd  with  asbestos  to  prevent 
«  too  free  radiation  of  the  heat.    The  tttbcs  are  located  in  Ihe 


middle  of  the  casing,  the  lower  part  being  left  free  to  receive 
the  burners,  while  in  the  u^per  part  a  superheating  coil  can 
conveniently  be  located.  All  the  pipe  connections  arc  out- 
side the  combustion  chamber.  TJic  connections  at  the  upper 
ends  of  the  sections  are  covered  by  a  special  asbestos-lined 
casing  fastened  to  the  main  boiler  casing  in  such  a  manner  as 
to  be  ea<)ily  removable  In  case  of  repairs  having  to  be  made. 
The  connections  at  the  lower  ends  of  the  scciions  might  also 
be  advantageously  covered,  but  an  insulating  lining  is  here  of 
no  use.  On  the  5ide  of  the  boiler  opposite  from  where  the 
connections  arc  made  there  is  a  door  in  the  casing  which  is 
large  enough  to  leave  any  section  tubes  pass  through.  No 
means  .are  shown  in  the  drawing  to  rigidly  attach  the  tubes 
to  the  boiler  casing,  but  provisions  to  attain  this  end  should, 
of  course,  be  made, 

Tn  fixing  the  dimensions  of  a  boiler  of  this  form  it  will  be 
seen  that  tlic  proximity  of  the  tubes  horizontally  is  limited  by 
the  unions,  which  must  be  far  enough  apart  to  get  at  any  one 
with  a  wrench,  while  all  the  rest  of  them  arc  in  place.  The 
proximity  vertically  is  limited  by  the  smallest  cur\'ature  to 
which  the  tubes  can  he  bent.  The  different  sections  should  be 
placed  as  indicated  in  the  drawing,  so  that  the  lubes  of  one 
arc  .staggered  with  regard  to  the  tubes  of  the  other.  When 
thus  spaced  the  flame  on  being  reflected  from  the  surface  of 
one  tube  will  impinge  upon  the  surface  of  another,  and  thus 
produce  a  much  greater  heating  effect  than  if  allowed  to  pass 
up  directly  between  rows  of  lubes. 


Shell  or  Water  Tube  Boilers? 


-By  Wellington  P.  Kidder. 


During  my  twenty-three  years'  practical  experience  as  a 
mechanical  engineer.  T  have  found  few  subjects  in  the  art«;of 
greater  importance  than  steam  generators, 

While  I  prefer  not  to  be  considered  an  expert,  I  n^y  per- 
haps contribute  without  techniratitles  some  information  of 
value,  especially  to  those  who  may  have  taken  up  but  recently 
the  study  of  steam  boilers  best  adapted  lo  motor  vehicles. 

Of  prime  importance  ts  the  matter  of  safety.  Without  an 
approximate  certainty  of  securing  this,  experimenters  in 
s'eam  would  better  turn  their  attention  In  other  snhiects.  Tl 
should  not  he  possible  for  dangerous  boiler  explosions  to  re- 
sult from  any  degree  of  carelessness  in  their  use. 

The  choice  of  a  type  beat  suited  to  motor  vehicles  will 
doubtless  lie  between  the  upriRht  tubular  (shelU  and  the 
water  tube.  The  former  may  explode,  although  when  prop- 
erly designed  and  constructed  of  best  material,  and  In  good 
condition,  the  danger  is  very  remote.  A  leading  advantage  of 
the  water  tube  boiler  Is  in  I(s  non-explosive  character.  At 
moat  only  one  or  more  of  its  tubes  may  break,  as  it  has  no 
pressure  shell.  The  breakage  of  tubes  in  a  small  water  lube  in 
the  open  air,  if  properly  encased,  need  have  no  dangerous  re- 
sults. 

The  leading  merits  and  demerits  of  Iheic  two  forms  of  steam 
boilers  may  be  profitably  compared. 

T  submit  in  Figs,  i  and  2  designs  for  an  upright  Inhidar 
to  carry  aoo  lbs,  worklriff  pressure. 

Shell  «;5,ooo  lbs  tC5t  fire  box  steel  boiler  plate.  H  bi,  thick. 
16  in,  diameter  by  i6  In.  hlffh.  Head  and  crown  sheet,  same 
malertal.  1^  in.  thick,  containing  325  copper  lubes  T^  In.  diam- 
eter. No.  18  Stubba  gauge.  14^  in,  longf,  embracing  about  50 
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before  they  explode  is  not  a  Miflicient  reason  for  neglecting 
this  precaution. 

In  an  acceptable  water  tube  boiler: 

First— The  water  should  not  b«  cjcpcllcd  by  excessive  heat 
from  the  tubes  nearest  the  fire. 

Sccond^Foaming  and  priming  should  be  no  more  likely 
to  occur  than  in  shell  boilers. 

Third — There  should  be  no  joints  in  the  fire. 

Fourth — There  should  be  few  parts,  easily  and  cheaply  as- 
sembled. 

Fifth— The  weight  should  not  exceed  two-thirds  that  of  a 
shell  boiler  of  equal  capacity. 
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sq.  ft.  of  heating  surface,  developing  5  h.p.  Breaking  strength 
of  this  boiler,  over  1,200  lbs.  pressure  10  the  square  inch,  lim- 
ited in  use  by  the  safely  valve  to  200  lbs.,  thus  having  the  factor 
of  safcity  of  6,  this  factor  being  the  requirement  o\  the  United 
States  marine  law.  A  shell  3-16  in.  thick  in  a  boiler  of  this 
diameter,  with  heads  J4  in.,  should  be  reinforced  at  points  of 
pipe  connections  and  not  allowed  to  carry  above  150  lbs. 
working  pressure. 

A  baffle  plate,  a,  and  a  separator,  b,  insure  dry  steam  to 
the  engines.  A  fusible  plug,  c,  melts  if  the  water  is  too  low, 
releasing  all  pressure  from  the  boiler  while  there  is  still  suffi- 
cient water  to  protect  the  crown  sheet  from  excessive  heat, 
and  also  from  the  chill  of  cold  water. 

In  this  type  of  boiler  the  water  circulation  is  as  shown  by 
thf  large  arrows,  (he  steam  rising  over  the  baffle  plate  as  the 
small  arrows  indicate. 

Such  a  boiler  is  compact  and  symmetrical,  affording  ample 
external  surface  for  all  pipe  connections  including  gauge 
cocks,  water  gauge,  steam  gauge,  safety  valve,  inspirator, 
pump,  blow-off,  fusible  plug  and  steam  supply. 

As  regards  durability,  (he  weakest  point  in  al!  well  propor- 
tioned upright  tubular  boilers  is  the  crown  sheet.  This  plate, 
next  to  the  fire,  is  gradually  incrusted  on  the  inner  or  top 
side  with  a  scale  and  deposit  of  non-conducting  material,  often 
due  largely  to  impurities  in  the  water,  thus  separating  the 
water  from  contact  with  the  metal.  This  permits  overheating 
and  weakening  of  the  metal,  besides  impairing  its  quick 
steam  qualities.  For  these  and  other  sufficient  reasons  an  en- 
tire new  boiler  should  be  substhuted  as  often  as  every  five 
years.    The  fact  that  some  boilers  last  for  ten  or  fifteen  years 
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Sixth— The  boiler  should  be  in  sections,  each  section  easily 
accessible  for  renewal  or  repair  without  disturbing  other  sec- 
tions. 

Seventh— An  easily  removable  casing  should  properly  con- 
fine the  heat  around  the  tubes  and  also  safely  deflect  down- 
ward to  the  ground  any  escape  of  water  or  steam  in  case  of 
the  breakage  of  tubes. 

Eighth — A  natural  and  rapid  circulation  of  water  and  steam 
through  alt  the  tubes  should  be  insured. 

Ninth — Special  and  ample  provision  should  be  made  for 
insuring  dry  steam  to  the  engines. 

Tenth — It  should  always  be  convenient  to  blow  steam 
through  the  tubes  for  cleaning  and  around  or  between  them 
for  removing  accunvulations  of  soot. 

Such  a  steam  generator,  of  copper  tubes,  should  possess 
the  following  advantages: 

First — All  danger  minimized. 

Second — Steam  more  quickly  generated. 

Third — Weight  minimized. 

Fourth — More  heat  is  absorbed  against  inclined  than  against 
vertical  tubes. 

Fifth — More  heating  surface  on  exterior  tubes. 

Sixth — Less  accumulation  of  dust. 

Scvrnlh — Hishcr  working  pressure  of  steam  practicable. 

tighth — Better  clastic  provision  for  expansion. 

Few,  if  any,  designs  for  water  tube  boilers  thus  far  known 
are  believed  to  be  satisfactorily  adapted  to  motor  vehicles. 
Thr  chief  difficulties  lie  (a)  in  ton  much  hulk  and  complica- 
tion, (b)  liability  of  foaming  and  priming,  (c)  danger  of  ex- 
cessive heal  of  lubes  next  the  fire,  caused  by  the  water  being 
so  quickly  expelled  by  conversion  into  steam. 
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The  amount  oi  walcr  to  keep  up  the  supply  in  the  boiler 
can  be  introduced  in  any  one  of  several  methods  and  may 
be  capable  of  regulation  in  equal  variety.  It  is  desirable  that 
the  Mipply  of  water  to  the  boiler  shall  be  automatically  con- 
trolled, for  the  demand  upon  the  steam  generator  constantly 
varies  and  tlie  controlUug  agency,  if  regulated  by  hand,  is 
either  wasteful  of  water  or  often  perilously  near  burning  the 
boiler.  Nor  can  the  most  careful  operator  but  take  chances 
when  handicapped  by  conditions  interfering  with  a  view  of  the 
gauge  glass.  A  vehicle  of  minimum  weight  may  not  be  guite 
so  susceptible  to  road  variations  as  a  heavier  one;  neverthe- 
less the  addition  of  a  purely  automatic  feed  water  regulator  is 
a  highly  desirable  feature.  Some  of  the  complaints  coming 
from  owners  of  steam  carriages  who  have  found  it  impossible 
to  obtain  as  high  economy  in  their  use  as  has  been  claimed 
by  others  arc  reminded  that  this  lack  of  economical  results 
nuy  possibly  be  traced  to  the  desire  of  the  tyro  to  avoid  all 
likelihood  of  danger  to  the  boiler  by  the  general  practice  of 
maintaimng  a  high  water  level.  This  reduces  the  opportuni- 
ties for  accident  i(  the  operator  shall  forget  his  whole  duty  in 
the  matter,  but.  on  the  other  hand,  the  high  water  level  means 
ihe  liability  to  carry  over  into  the  cylinders  hot  water — prim- 
ing, as  it  is  usually  known.  Economical  results  from  either 
engine  or  boiler  under  such  circumstances  are  not  to  be  ex- 
pected. 

The  majority  of  steam  vehicles  employ  hand  regulated  de- 
vices. The  pump,  generally  of  the  plain  plunger  type,  may 
have  its  stroke  lengthened  or  shortened  by  a  suitable  link  or 
expanding  eccentric  or  pin.  The  suction  may  be  controlled 
by  a  plug  cock  or  any  other  valve.  Either  plan  will  serve, 
the  latter  having  the  merit  of  greater  simplicity. 

If  the  valve  closing  the  suction  pipe  be  nicely  fitted  so  as 
to  rotate  with  very  little  effort,  then  the  valve  stem  may  be 
connected  with  a  float  acting  upon  the  surface  of  the  water 
in  the  boiler  and  the  rising  or  falling  of  the  float  will  lessen  or 
increase  the  supply,  as  the  exigencies  of  the  case  may  require. 
This  is  exactly  the  plan  adopted  in  the  Cross  steam  carriage. 
as  follows: 

From  ihe  steam  drum  in  lop  of  boiler  a  pipe  is  run  hori- 
zontally outside  the  boiler  casing,  thence  downward  by  an 
elbow  and  nipple  to  the  float  chamber.  This  last  is  a  light  iron 
casting  in  cylindrical  form,  with  hemispherical  ends.  A  hol- 
low projection  on  the  side  has  at  its  outer  end  a  bearing  for 
the  light  rod  attached  to  the  hollow  copper  ball  which  moves 
Dp  and  down  tn  Ihe  chamber.  A  .tmall  spindle  passes  out  from 
the  side  of  float  chamber  through  a  packing  gland  and  bears 
at  the  outer  end  a  balance  lever  connected  directly  to  suction 
phig  lever.  From  lower  end  of  float  chamber  a  pipe  goes 
down  and  into  one  of  the  lower  boiler  tubes.  A  glass  water 
grauge  is  placed  on  side  of  float  chamber  but  is  not  used  while 
carriage  is  in  motion — indeed,  it  cannot  be  seen  from  the 
driver's  seat. 

Very  probably  the  fact  that  an  ordinary  thin  copper  ball  is 
considered  untrustworthy  for  such  a  purpose  by  many  en- 
gineers may  be  productive  of  doubt  as  to  the  dependence 
worth  placing  upon  such  a  contrivance.  It  is  well  known  that 
wich  balls  for  high  pressure  service  require  strengthening, 
and  if  this  is  done  by  thickening  the  shell  or  adding  ribs, 
looM  or  atuchcd,  to  the  tDttmal  or  exterior  surface,  the  booy- 
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am'y  of  the  float  and  its  consequent  available  power  for  useful 
work  is  thereby  diminished.  Mr.  Cross  has  hit  upon  a  plan 
of  strengthening  the  float  without  appreciable  addition  to  the 
weight  of  the  ball,  and  as  the  "kink"  i^  not  generally  known,  it 
may  here  be  given  the  publicity  it  merits.  The  method  is 
simplicity  itself,  and  consists  in  the  injection  of  a  liquid  into 
the  ball  prior  tu  screwing  the  float  on  to  the  stem.  Mr.  Cross 
prefers  some  volatile  oil,  as  gasoline  or  naphtha— a  couple  of 
spoonfuls  in  a  ball  about  3^  in.  in  diameter  being  sufficient 
for  the  purpose.  Plain  everyday  walcr  would  also  serve,  the 
idea,  as  will  be  readily  understood,  being  lo  withstand  the 
exterior  pressure  by  an  equal  and  of  course  opposite  pressure 
in  tlic  ball,  And  here  a  word  of  warning  is  imperative:  Re- 
move the  ball  when  testing  boiler  with  cold  water — the  hy- 
draulic test — otherwise  the  ball,  lacking  the  potent  aid  of  the 
interior  pressure,  will  in  all  probability  collapse  and  become 
worthless. 

In  practice  tbc  above  device  works  wclL  Many  long  rides 
in  the  evening  or  niglit  have  been  taken,  and  the  apparatus  has 
thus  far  justified  the  reliance  placed  upon  it. 

Messrs.  Piper  &  Tinkham  have  in  their  steam  carriage 
adopted  an  arrangement  concerning  which  full  details  are 
lacking.  The  general  scheme  may  be  said  to  consist  of  an 
intermediate  tank  placed  between  the  boiler  and  the  water 
supply  reservoir.  A  link  worked  from  countershaft  recipro- 
cates and  rocks  a  lever  to  and  fro,  which,  in  turn,  actuates 
the  mechanism  in  the  middle  chamber.  The  internal  arrange- 
ment oE  this  last  has  not  been  publicly  explained  so  far  as  we 
are  aware,  and  we,  as  in  other  cases  of  reticence,  compare 
tlie  device  with  what  is  known  of  other  similar  appearing 
mechanism.  These  plans  for  getting  water  into  boilers  against 
presstu'e  by  the  use  of  an  intermediate  chamber  are  not  novel 
save  in  some  matters  of  detail.  Several  of  the  more  suggestive 
patents  are  here  depicted,  the  sketches  in  most  cases  having 
been  redrawn  from  the  patents  with  a  view  to  showing  par- 
ticularly these  features  must  likely  to  be  of  service  in  auto- 
mobile design. 

Fig.  1  is  an  arrangement  embodying  the  main  features  of 
United  States  patent  No.  16,662,  steam  boiler  water  feeder,  A. 
J.  Vandegrift,  Feb.   17,  1857. 
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The  apcciGcalions  of  this  pattnt  ire  not  now  for  tale  and 
there  any  be  uthcr  noteworthy  Icatarej  in  the  claims,  but  10 
far  as  it  gors  Fig.  i  is  fairly  represeniative  of  many  later  at- 
tempts of  a  llJte  nature  and  porpoic. 

A  represents  ihv  supply  tanlr.  B  the  intermediate  chamber 
and  C  the  boiler.  D.  E.  F  and  G  arc  valves  opening  and 
closing  the  paftsages  a  b  and  c  d.  as  required.  The  Inventor 
uses  a  rtJtating  cam  shaft  to  operate  the  valves  in  set,  yiz.. 
D  E  open  and  close  together,  as  do  F  and  G.  but  D  K  act  also 
alternately  with  F  G. 

Let  any  amount  of  water  be  in  B  and  the  valves  D  E  be 
opened  (o  communicate  with  C.  the  chamber  B  will  obtain  the 
boiler  presswre  and  by  gravity  the  conumcd  water  will  pass 
through  tl  to  (he  boiler.  D  and  E  arc  now  closed  and  (he 
vaKes  F  and  G  arc  opened,  (he  cold  water  condenses  the 
fiteam  in  B.  or  as  much  of  it  as  fails  to  pass  through  d  into 
the  atmosphere,  and  by  gravity,  as  before,  B  is  again  prepared 
lu  reptcnifth  ihr  boiler. 

Superficially  the  patents  do  not  seem  to  lay  claim  to  any 
autanialic  feature  that  could  be  relied  upon  to  keep  a  perma- 
nent water  level.  Fig.  3  msMc9  an  effort  in  thii  line.  This  Is 
essentially  the  steam  boiler  water  feeder  invented  by  N.  Pock- 
ctt— No.  ^.374.  Dec  6.  1859. 

In  Fig.  2  A  is  the  boilrr  and  B  Is  the  Intermediate  cham- 
ber, having  the  pasnages  connecting  with  the  boiler  and  b  at- 
tached to  supply  tank.  Tlic  passages  n  b  commnnicate  aher- 
natcly  with  the  cavity  c  in  the  slide  valve  C. 
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Sup|>o»e  thft  valve  C  bu  a  regular  motion  op  and  down  the 
face  <ii  B:  when  In  the  (K>aiiion  shown  c  fills  with  water  from 
b:  now  the  valve  C  mi«cs  down,  covering  Uic  passage  b  and 
opening  the  lui^uige  »  to  the  bailer  A.  the  water  level  in  c 
df'jpping  to  that  in  A.  Kvidenily  if  that  process  is  ci>ulinued 
tJic  water  fevel  In  .\  (cn<l«  (o  fi»e  until  level  with  highest  point 
ol  cavity  c,  when  ju»t  opening  the  passage  a.  As  far  as  the 
writer  can  ascertain  this  patent  forms  the  groniMlwork  of  acv- 
cml  methods  mentioned  with  considrrablc  show  of  Kcrecy  in 
cunnrciion  wiih  steam  propelled  vcliictc«.  In  his  drawings 
the  inventor  shows  a  •tingle  tooth  cam,  recani  lor  atlnchtng 
the  device  to  boiler  and  for  taking  up  wear  and  pos-tible  Irak^ 
age  around  the  %*alve.  As  these  objects  rsay  be  sought  by  dif- 
ferent avenues  it  has  been  deemed  best  la  ghv  the  etsentUl 
and  valtuble  features  only. 

Fig.  i  has  a  tike  object  to  th«  prcrfoot  mw.  bat  ts  otxalnH 
by  a  dilTcrcnt  arrangrment  of  ihr  mechanism.  U  «u  4cTisc<l 
and  |ia(ented  Aug.  4.  18CB.  and  la  aambered  80.5^6,  Uaprovt- 
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mcitt  in  automatic  boiler  feeders,  Samuel  Driver,  of  FbSa- 
dclphta.  J'he  device  coii&ists  of  an  au'.omatic  boiler  fee*Ser. 
so  conttmcted  and  arranged  in  relation  to  the  feed  pipe  and 
boiler  as  to  convey  ihe  water  Irum  the  former  to  the  latter  «i 
regular  intervals  und  keep  up  a  regular  height  of  water,  ibc 
apparatus  consisting  ul  two  ^cceivc^^  arranged  vertically  vhb 
ca\i)  other  and  luvmg  (hnr  commttnlcation  with  each  other 
and  with  the  iced  pipe  and  boiler,  each  opened  and  cloKd 
allcniatety  by  means  ol  revolving  valves.  wbu9«  shafts  hare  an 
imefinincnt  gearing,  with  a  eeniral  shaft,  which  i«  dnvcn  by 
ttw  Btrani  cngtn*  or  inicrmcdulc  ahaft. 

Fig.  3  is  a  vnttcal  section  through  the  device.  Aba  CBat- 
ing  wuh  chambers  B  aud  Bt  and  a  comraunicatiBg  paasage,  a. 
The  Iced  pipe,  which  la  not  shown  in  the  drxwtng.  has  conl- 
munication  with  the  chamber  U  by  means  ol  the  opening,  with 
which  one  end  la  coanecied.  and  (he  chamber  Bi  has  eosn- 
inumcatioD  *ab  the  supply  pipe  by  means  of  the  pstugc  c. 
D  ii  a  driving  sltatt  provided  with  stuffing  boxes,  and  on  one 
end  ia  a  pulkr,  K,  whickt.  by  means  of  a  belt,  has  connectioa 
with  the  driving  shaft  of  engine  or  an  intrrmrdiaie  shaft.  On 
ihe  other  cod  ol  L>  there  li  a  wheel,  F,  which  has  two  scries 
of  tectli  by  insmna  of  » '  ^ «  an  intermittent  gearing  *Hb 

the  puii.m  K  nn  the  1  ^  end  of  (he  rotary  valve  G, 

which  conimimicaica  with  the  passage  A. 

There  arc  tm,ci  othar  scries  of  tetih  In  acolher  linr  of  (he 
whrd  V,  vfarch  have  a  hke  intermitient  gearing  with  the  ptn< 
fon  Faon  iW  pn|ecuflic  cod  of  the  rotary  v*lw  Gi.  *^^      ,  ^ 

Tha  epcntlaa  ia  fts  follows: 

Aa  the  shah  D  rcvolve»  by  means  of  the  leriet  of  (ettb 
abore  nefUioacd,  it  has  an  tnimnitteit!  aciiem  mpecrvgly  oti 
tlte  Tilvi*  G  MHl  Gi  through  the  (miom  Pf  tifd  Fl  to  n  to 
open  a^  da>f  llir  pt.'jtagea  1  and  c  aHcrmtcfy. 

Co«««q«cflily.  when  Ihe  pMMgc  a  Is  doaed  aho^e  the  nhe 
Q  and  lim  m1v«  Ot  bttog  open,  ibc  iraief  in  ihe  chauiber  Bi 
iIikimJi  iaao  itsr  boilct  aad  Mram  will  take  tti  pUce.  and 
bclon  ibc  vftHv  G  is  opcord  the  vaTre  Gt  is  efoaed.  as  n^ 
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rucnted  in  Fig.  3.  lo  cut  off  the  pressure  of  steam  from  the 
boiler.  And  when  the  valve  G  is  opened  the  water  presses 
forward  from  the  chamber  B  and  feed  pipe  and  condenses  the 
&lcam  in  the  chamber  Bi  and  takes  its  place.  The  alternate 
i.«ctioD  oi  the  valves  is  thus  kept  up,  and  the  supply  pipe  com- 
municjiting  with  the  boiler  at  the  water  line,  the  regular 
depth  of  the  water  is  maintained. 

In  Fig.  I  the  connection  to  the  several  tanks  U  shown  as  du- 
plicated, the  scheme  taking  cognizance  of  bringing  the  steam 
prtssurc  upon  the  *urface  of  the  water  with  as  Httle  interference 
as  possible  with  the  descent  of  the  supply  of  water  into  the 
b:iitcr.  As  will  be  seen,  this  is  not  readily  accomplished  but  by  a 
double  pipe,  and  the  oM  inventor  fully  understood  the  situa- 
tion as  far  as  the  present  writer  can  ascertain.  The  double 
cunncclion  to  boiler  is  objectionable  on  several  grounds  and 
attempts  have  been  made  to  obtain  like  results  with  but  a 
single  entrance  to  the  boiler.  One  of  these  is  shown  in  Figs. 
3  and  4.  These  figiwcs  represent  patent  No.  53.1.803.  boiler 
feeder,  Feb.  5,  1893,  Moses  Cregson,  of  Philomath,  Ore.  As 
tliis  is  representative  of  several  ideas  brought  to  our  notice, 
a  description  is  here  given  covering  all  details  of  importance: 
Fig  4  is  a  section  side  elevation  of  Gregson's  improvement 
and  Fig  S  is  a  plan  view  of  the  same. 
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The  boiler  A  is  provided  with  the  supply  pipe  6,  in  which 
is  arranged,  a  suitable  distance  above  the  boiler,  a  casing.  C, 
as  is  plainly  shown  in  Fig.  4,  and  supported  on  a  framework, 
D.  The  upper  end  of  the  supply  pipe  B  is  connected  with  the 
water  tank  K,  so  (hat  the  water  can  flow  by  gravity  through 
the  pipe  B  and  its  casing  C  to  the  boiler  A,  to  fill  the  same. 

In  order  to  regulate  the  quantity  of  water  passing  from  the 
sdpply  tank  E  to  thft  bftilcr  A,  he  provides  two  valves,  F  and 
G.  in  the  said  casing  C,  the  valves  being  arranged  to  alter- 


nately open  and  close,  so  that  when  the  valve  G  is  closed  and 
the  valve  F  is  open,  water  can  flow  from  the  tank  £  mto  the 
casing  to  fill  the  same  between  the  valves  F  and  G,  and  then 
ilic  valves  are  reversed — that  is,  the  valve  F  is  closed  and  the 
valve  G  is  opened,  as  shown  in  Fig.  4,  to  permit  the  water  m 
the  casing  to  flow  through  the  lower  end  u(  the  feed  pipe  B 
into  the  boiler  A. 

In  order  to  cause  a  ready  flow  of  the  water  from  the  casing 
C  to  the  boiler  A,  he  provides  the  steam  pipe  H,  adapted  to 
connect  the  bore  of  the  casing  C,  below  the  valve  G,  with  the 
valve  F,  which,  fur  Ihts  purpose,  is  preferably  made  as  a 
two-way  valve,  as  indicated  in  Fig.  4,  and  when  in  a  closed 
position  it  connects  with  the  upper  end  oi  the  pipe  H,  so  that 
steam  can  Dow  from  the  boiler  to  the  supply  pipe  B  into  the 
lower  end  of  the  casing  C,  and  through  the  pipe  H  and  valve 
F  upon  the  top  of  the  water  contained  in  the  casing  C,  so 
as  :o  equalize  the  pressure  on  the  top  of  the  ^-ater,  and  to  per- 
mit the  same  to  flow,  by  its  own  gravity,  throueh  the  open 
valve  G  into  the  boiler  A. 

In  order  to  alternately  operate  the  valves  F  and  G  at  stated 
intervals,  the  following  mech.inism  is  provided:  The  valve 
stem  F'  of  the  valve  F  is  connected  with  a  pitman,  I.  liaving  a 
slut,  1',  engaged  by  a  crank  arm,  J',  formed  ori  a  shaft,  J, 
jonrnalcd  in  suitable  bearings  on  standards,  D',  of  the  frame 
D.  The  shaft  J  is  provided  with  a  pully,  K,  connected  with 
suitable  madiinery  for  turning  the  said  shaft  at  a  certain  rate 
of  speed,  governed  by  the  amount  of  water  needed  for  the 
boiler  during  a  certain  length  01  time.  The  valve  stem  G'  of 
the  other  valve  G  is  likewise  connected  with  a  pitman,  L, 
having  a  slotted  end,  L',  engaged  by  a  crank  arm,  J*,  likewise 
secured  on  the  shaft  J  and  extending  in  tfn  opposite  direction 
to  the  crank  arm  J'.  _  _ 

When  the  several  parts  arc  in  the  poittton^hih^  in  Fig. 
4,  .ind  the  shaft  J.  in  rotating  in  the  ditcctiun  of  the  arrow  a', 
acti  by  means  of  its  crank  arm  J'  on  the  pitman  L  so  as  to 
elcjsc  the  valve  G,  then  the  otlier  crank  arm  passes  loosely 
through  tlie  slot  I'  until  the  crank  pin  of  the  crank  ^rm  J' 
finally  moves  against  the  outer  end,  so  as  to  exert  a  pull  on  the 
pitman  I,  to  open  the  valve  F.  Water  can  now  flow  from  ihe 
supply  tank  E  through  the  upper  part  of  tlic  supply  pipe  B 
into  the  casing  C,  to  fill  the  same  above  the  closed  valve  G. 
On  the  further  revolving  of  the  shaft  J  the  crank  arm  J*  first 
acts  on  the  pitman  L,  to  move  the  valve  G  Into  an  open  posi- 
tion, and  then  the  crank  arm  J'  acts  on  the  pitman  I  so  as  to 
close  the  valve  F  by  moving  it  into  the  position  shown  in 
Pig.  4.  Communication  is  now  established  between  the  valve 
F  and  the  pipe  H  with  the  boiler,  to  equalize  the  pressure  on 
the  top  and  bottom  of  the  water  contained  in  the  casing  C,  so 
that  the  water  now  flows  by  its  own  gravity  through  the  open 
valve  G  to  the  boiler.  The  above  described  operation  is  then 
repeated  on  the  further  revolving  of  the  shaft  J— that  is,  if 
the  valve  G  is  closed,  the  valve  F  is  opened  and  a  measured 
quantity  of  water  passes  in  to  the  casing  C,  to  be  then  dis- 
charged to  the  boiler  as  described.  It  will  be  seen  that  by  this 
arrangement  a  measured  quantity  of  water  is  fed  into  the 
boiler  without  requiring  a  pump,  injector  or  other  forcing  de- 
vice. 

The  device  makes  no  pretension  to  automatic  ability  to 
maintain  the  water  level  in  the  boiler  at  any  prcdctennined 
point,  but  as  it  covers  several  items  concerning  which  in- 
ventors in  this  line  stumble  over  occasionally,  an  attempt  is 
made  In  this  summary  to  anticipate  and  answer  some  queries 
that  may  have  a  likelihood  of  being  propounded.    In  this 
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essential  feature  of  a  steam  generator  there  are  several  types 
not  here  considered,  since  they  have  not,  to  the  knowledge  of 
the  present  writer,  been  used  or  even  suggested  in  connection 
with  automobile  work. 

Another  gravity  boiler  feeder  U  the  one  patented  May  30. 
1893  (No.  498.397),  by  John  N,  Leach.  The  inventor  is  pres- 
ident of  the  Leach  Motor  Vehicle  Co.,  Everett,  Mass.,  and  the 
device  is  in  use  on  the  motor  carriages  made  by  that  concern. 
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Fig.  I  is  an  elevation  of  a  steam  engine  and  vertical  boiler 
showing  Mr.  Leach's  improvement  in  use;  Fig.  2  a  front  ele- 
vation of  the  feed  tank  and  connections  enlarged,  one  of  the 
valves  being  shown  in  vertical  longitudinal  section;  Fig.  3  a 
horizontal  section  of  one  of  the  valves;  Figs,  4  and  S  vertical 
longitudinal  sections  of  the  same  showinK  llic  valve  in  diflTercnl 
positions  assumed. 

In  the  drawings  A  represents  the  horizontal  engine  of  or- 
dinary construction,  which  is  mounted  upon  a  stand,  B.  Cen- 
trally a  vertical  tubular  boiler.  C.  is  alsu  mounted. 

The  application  of  the  device  is  shown  in  its  adaptation  to 
engines  in  which  gil  is  employed  as  fuel,  a  burner  of  any  suit- 
able construction  being  disposed  below  the  fire  box  E  of  boiler. 

At  the  side  of  the  boiler  opposite  the  engine  .\  a  vertical 
pipe.  15.  is  secured)  serving  as  a  standard  for  supporting  the 
feed  tank  K,  which  is  located  at  the  normal  water  line  of  the 
boiler.  Adjacent  to  the  blow-off  cock  16  the  boiler  is  tapped 
below  its  water  line  by  a  horiiontal  pipe,  17,  which  connects 
it  with  the  pipe  15,  the  lower  ends  of  the  pipe  15  being 
plugged.  An  automatic  valve,  M,  is  interposed  in  the  pipe 
17;  a  similar  pipe,  18.  connecls  the  top  of  tank  K  with  the 
boiler  above  its  water  line  and  an  automatic  valve.  M'.  of  like 
construction,  is  also  placed  In  the  said  pipe. 

The  boiler  is  tapped  by  the  steam  supply  pipe  19,  connecting 
with  the  engine  A,  and  a  throttle  valve,  70.  is  interposed.  A 
safety  valve,  ai.  is  connected  with  the  supply  19.    The  exhaust 
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pipe  20  passes  down  through  the  base  B,  and  whence  it  it 
carried  paraltct  with  the  pipe  15  and  enters  the  bottom  of  the 
tank  K.  Pipe  20  is  coiled  in  tank  and  opens  out  to  any  waste 
pipe  for  exhaust.  On  the  shaft  25,  at  the  ond'Oppositcwtwcl 
26,  there  is  a  worm,  27.  which  meshes  with  a  worm  gear.  a8. 
journalcd  on  a  standard,  29.  in  the  bed  B.  A  shaft,  30,  from 
grar  28  passes  over  the  bed  and  at  lower  end  has  a  worm.  31. 
A  worm  gear,  34.  011  shaft  32,  mcfhcs  with  worm  31,  A  pin- 
ion. 35,  on  shaft  32,  meshes  with  36,  a  suitable  sliaft  being 
mounted  on  B,  having  at  the  forward  end  a  crank  disk,  37. 
disposed  vertically  under  the  valve.  The  valve  M  has  a  two- 
way  cock  having  a  duct,  40,  tn  Its  body,  41.  connecting  sec- 
tions of  the  pipe  17  or  t8.  A  vertical  duct,  43,  opens  into  the 
duct  40,  and  connects  with  the  (in  the  case  of  cock  M')  lank 
exhaust  pipe  45,  leading  to  supply  tank.  The  supply  lank  is 
connected  by  a  pipe.  46,  with  a  duct.  43,  and  the  lower  cock 
M.  The  plug  so  oi  the  cock  has  a  segmental  port.  51.  of  suchi 
shape  that  it  will  connect  the  sections  of  the  straightaway 
duct  40.  closing  the  duct  43.  as  shown  in  Fig.  4.  or  close  all 
of  said  ducts,  as  shown  in  Fig.  5,  or  connect  the  duct  43  with 
one  section  of  the  duct  40,  as  shown  in  Fig.  2,  in  a  quarter 
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revolution  of  said  cock.  The  cock  is  formed  in  the  shape  oi 
a  tnincatc^.cohc,  aa  shown  in  Tig.  z,  jis  <icaL  being  corrc- 
siiondingtj'  >ha{»ed.  The  steam  sj  of  tiic  ^ilug  is  packed  at  54 
(.see  I'ig.  3)  aud  between  the  packing  nuis  and  plug  a  pushed 
spnng,  55,  is  interposed,  »aid  spring  teudmg  to  hold  the  plug 
ughtly  in  its  scat.  An  adjusting  screw,  56,  passes  tlirough 
the  oppoitite  end  oi  the  bed  U  and  cngag<:5  the  smaller  end  of 
plug  centrally,  said  screw  being  designed  to  iorcc  the  pJug 
sulhcicntly  against  the  presbure  of  the  spring  55  and  prevent  it 
from  binding  in  its  seat.  A  crank  ann,  57,  is  secured  to  the 
outer  end  oi  each  plug  stejn,  53,  said  arms  on  the  cock  M  M' 
being  connected  by  a  rod  58,  as  shown  in  Fig.  1.  A  connect- 
ing rod.  59,  connects  the  crank  piu  60  of  the  crank  disk  37 
with  the  crank  arm  57  of  the  cock  M. 

The  wx)r^,  shafts  and  connecting  rods  form  a  reducing 
motion  between  die  engine  shaft  25  and  the  cock  M  M',  these 
parts  bcmg  so  arranged  and  timed  that  the  cock  plugs  are  re- 
ciprocated one-quarter  of  a  revolution  io  the  form  of  engine 
shown  once  in  three  mmutcs. 

In  the  use  of  this  device,  the  valves  being  in  the  position 
shown  ID  Fig.  3,  the  plug  duct  51  cuunects  the  tank  through 
the  pipe  18  with  the  exhaust  45  in  the  cock  M'.  and  in  the 
cock  M  connects  the  supply  46  with  said  lank  through  the  pipe 
i7-  The  opposite  ends  01  said  pipes  17  and  18  adjacent  to  the 
boiler  being  thus  closed,  water  from  the  supply  tank  passes 
tlirough  ihe  pipe  46  into  tJic  tank  K.  The  engine  being 
started,  the  connecting  rod  59  is  drawn  downward  by  the  re- 
ducing motion  until  the  plug  at  the  end  of  a  quarter  revolu- 
tion assumes  the  position  shown  in  Fig.  4,  closing  the  supply 
46  and  c-xhauF^i  45,  and  opening  the  straightaway  passage 
through  the  pipes  17  and  iS  between  the  boiler  and  the  tank 
K.  The  water  in  the  tank  passes  through  the  pipe  17  into 
•  tfac'boiler.  Cm  the  reciprocation  oi  tho  plugs  the  arms  57 
being  driven  upward  by  the  connecting  rod  at  an  eighth  rev- 
olution, the  plug  assumes  tlie  position  shown  in  Fig.  5,  closing 
the  supply  and  exhaust  pipes  and  the  connection  with  the 
tank  K.  At  the  completion  of  the  quarter  revolution  the  plugs 
assume  the  position  shown  in  Fig.  3,  connecting  the  tank  K 
with  the  supply  and  exhaust,  46  and  45,  relieving  the  pressure 
therein  and  permitting  water  to  enter  the  tank  from  the  main 
water  supply  tank.  The  form  of  the  plug  port  51  enables  the 
water  to  be  fed  gradually  from  the  tank  K  into  the  boiler,  the 
level  in  tank  and  boiler  being  continuously  maintained. 

The  exhaust  20  of  the  engine  A,  being  coiled  within  the 
tank  K,  and  the  discharge  from  tank  being  gradual,  enables 
the  water  therein  to  become  heated  by  the  exluust  steam  in 
coil  and  delivered  to  the  boiler  In  such  healed  condition,  ef- 
fecting a  great  saving  of  fuel. 

In  regard  to  the  use  of  injectors  as  automatic  feeding  de- 
vices for  vehicle  boilers,  William  Sellers  &  Co..  Philadelphia, 
Pa.,  the  largest  manufacturers  of  injectors  in  the  country, 
wnte: 

Replying  to  your  favor  of  the  20th  inst.  relative  to  the  ap- 
plication of  injector  to  steam  automobiles,  would  say  that  we 
have  supplied  a  few  injectors  tor  this  purpose,  but  we  do  not 
tbiuk  their  use  is  as  advantageous  as  the  small  pump,  as  ilie 
orifices  of  the  size  injector  required  are  so  small  that  they  arc 
liable  to  stop  up  and  cease  feeding. 

There  are  patents  now  existing  for  the  automatic  regulation 
of  the  feed  supply  by  an  injector  to  a  steam  boiler,  but  we  have 
not  seen  it  applied  to  automobiles,  and  at  present  we  do  not 
think  it  practicable.     Yours  truly, 

WM.  SELLERS  &  CO.  (Incorporated). 


A  Practical  Method  of  Utilizing 
Exhaust  Steam. 

By  Edwin  Kilbum. 


It  has  been  the  history  of  all  new  industries  that  in  their  de- 
velopment the  more  imporlanl  principles  were  the  ones  first 
to  receive  consideration  at  the  bauds  of  invcnlors  and  experi- 
menters. The  automobile  industry  it  no  exception  to  this 
general  rule,  as,  while  great  advancement  has  been  made  in 
the  design  and  construction  of  all  vehicles,  particularly  in 
those  whose  motive  power  is  steam,  tlierc  is  at  pres- 
ent a  noticeable  absence  of  tliose  refinements  which,  though 
not  absolutely  essential  to  the  successful  operation  of  the 
vehicle,  would  contribute  either  to  the  economy  of  operation 
or  to  the  ease  of  handling. 

One  matter  which  can  with  propriety  be  discussed  at  this 
stage  is  ilic  utilization  of  the  exhaust  steam  for  the  purpose 
of  heating  the  feed  water  preliminary  to  forcing  it  into  the 
boiler. 

While  some  designers  have  made  use  of  the  exhaust  steam 
for  this  purpose,  the  great  majority  do  not  scera  to  realize  the 
great  gain  which  can  be  made  by  the  use  of  a  properly  de- 
signed iced  water  heater. 

llicre  are  now  in  use  three  principal  methods  oi  feeding  a 
boiler,  viz..  by  some  form  of  direct  acting  sieam  pump,  by 
an  injector  and  by  a  pump  directly  actuated  by  the  main  en- 
gine. For  automobile  use,  especially  in  the  light  pleasure  car- 
riage ,  tic  last  method  is  the  one  which  is  the  most  suitable. 

Professor  D.  S.  Jacobs,  of  Stevens  Institute,  gives  the  fol- 
lowing table  showiq^  th^ jclativc  el&ciencips^f  the  various 
systems  both  With  and  without  feed  water  heaters,  the  feed 
water  temperature  being  taken  as  at  60  deg.  Fahr ,  steam  pres- 
sure at  80  lbs,  a  diicct  acting  pump  pumping  directly  into  the 
boiler  being  taken  as  unity: 

ItrlntlTfi  amitoiit 

ot  uoal  rn-        Serine  of  fuel. 
qalred. 

Direct  acting  pump  feeding  at  60 

without  heaier, 1.000  .0% 

Injector    feeding    at    150  without 

heater 98$  1.5  It 

Injector  feeding    through    heater 

beating  from  160  to  200 936  6.2% 

Direct  acting  pump  feeding  through 

heater  heating  from  60  to  3oo,      .     .     .879  12. 1  ^ 

Geared  pump  run  by  engine,  feed- 
ing through  heater  healing 
(romtK)iaaoo 868  12.2% 

It  will  be  seen  from  the  above  that  there  is  a  very  great 
gain  in  heating  the  water  by  the  use  of  exhaust  steam,  al- 
though the  total  oi  13.2  per  cent,  cannot  all  be  credited  to  the 
heater,  as  the  geared  type  of  pump  run  by  the  engine  is  very 
much  more  economical  tlian  any  form  of  direct  acting  pump. 

It  has  been  calculated  bv  eminent  engineering  authorities  that 
with  feed  water  at  an  initial  temperature  oi  60  dcg.  Fahr.  and 
steam  of  150  lbs.  gauge  pressure  there  is  a  saving  of  ,0858  per 
cent,  for  every  degree  that  the  feed  water  is  heated  before 
being  supplied  to  the  boiler  (1  have  taken  the  above  tempera- 
ture and  pressure,  as  they  seem  to  meet  the  general  average  in 
steam  vehicle  practice).  Therefore,  if  by  means  of  a  well- 
destgncd  exhaust  steam  feed  water  heater  we  can  heat  the  water 
from  60  deg  to  200  deg,,  we  will  save  the  difference  between 
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60  dctf.  and  aoo  dcg.,  or  140  ttcg.,  which,  multiplied  by  .0858 
per  cent,  saving  for  uch  degree,  gives  11.91  per  cent  fuel  sav- 
ing by  use  ol  heater,  ur,  looking  at  it  from  another  standpoint, 
gives  that  much  greater  boiler  capacity  without  any  extra  ex- 
pense except  for  the  heater  and  connections,  and  is  besides 
very  much  better  for  the  boiler,  for  feeding  cold  water  is  often 
the  cause  of  otherwise  unexptainablc  leaky  tubes,  etc. 

We  now  come  to  the  consideration  of  the  different  types  of 
heaters.  They  arc  divided  iiito  two  general  classes,  the  open 
and  the  closed;  but  as  the  open  type  is  nut  adapted  to  portable 
use  wc  will  not  consider  that  funher,  but  will  immediately  take 
up  the  closed  type,  made  in  many  different  styles,  which 
usually  cume  under  one  of  the  following  heads: 

The  simplest  style  is  the  one  shown  in  Fig.  1,  consistiug  of 
the  shell  M,  head  X  and  pipe  N.  In  this  the  exhaust  enters 
at  £  and  leaves  at  D,  the  feed  water  entering  at  A,  passing 
through  pipe  K  and  leaving  at  B. 

This  style,  when  made  of  sutHcient  capacity,  is  quite  efficient 
and,  furthermore,  possesses  the  advantage  of  being  very  easily 
repaired.  By  disconnecting  the  feed  water  pipe  connections 
and  removing  the  head  through  which  the  pipe  N  enters  and 
leaves  ilie  heater,  we  are  enabled  to  withdraw  tlie  same  and 
easily  make  any  needed  repairs.  The  main  disadvantage  of 
this  style  is  that  it  has  to  be  very  long  to  secure  much  capac- 
ity. 

Fig,  2  is  a  development  of  the  preceding  type,  the  main 
difference  between  them  being  that  instead  of  the  water  pass- 
ing simply  through  the  double  pipe  as  in  Fig.  1,  it  here  passes 
through  the  coil  or  coils  N,  tfiereby  securing  a  much  greater 
amount  of  heating  surface  in  the  same  space.  This  style  of 
heater  is  sometimes  made  with  a  return  coil,  thus  bringing 
the  feed  water  inlet  and  outlet  at  the  same  end  of  the  heater 
mslead  of  at  the  opposite  ends,  as  shown  in  Fig.  2. 

Another  type  of  heater  in  quite  general  use  is  that  shown  in 
Fig.  3,  where,  instead  of  either  Oic  two  pipes  or  the  simple 
coil  for  healing  the  water,  we  have  a  large  number  of  tubes, 
N  N  N  N.  running  through  which  the  steam  passes,  and  the 
water  circulates  around  the  outside  of  ihcm  from  the  inlet  A 
to  the  outlet  B,  £  and  D  being  tlie  steam  inlet  and  outlet  re- 


spectively. This  is  3  ver>-  good  type  o(  heater,  but  1  should 
nut  consider  it  as  well  adapted  to  automobile  use  as  Fig.  2,  as 
it  is  somewhat  heavier  for  (he  same  capacity.  This  style  is 
also  somewhat  liable  to  get  out  of  order  by  reason  of  the 
lubes  starting  to  leak  m  the  tdbe  sheets  Y.  There  is  also  at  times 
a  iL-iidciicy  for  the  water  to  take  a  short  cut  from  the  inlet  to 
the  outlet  and  not  derive  the  benefit  from  the  steam  that  it 
should,  especially  when  the  inlet  and  outlet  are  placed  on  the 
same  side  of  the  outside  shell. 

This  type  is  sometimes  used  with  the  heating  surfaces  re- 
versed so  tliat  A  and  B  are  the  steam  inlet  and  outlet  and  E 
and  D  the  water  inlet  and  outlet.  In  this  way  the  water  is 
compelled  tn  pjijs  over  the  heating  surface,  but  we  have  the 
disadvantages  of  the  comparatively  large  packed  joints  be- 
tween the  heads  X  and  the  mnio  body  M,  and  the  heads  have 
to  be  made  much  heavier  to  resist  the  increased  pressure. 

1  think  that  Fig.  2  will  be  found  the  most  generally  useful 
(or  automobile  use. 

Besides  the  saving  in  fuel  resulting  from  the  use  of  a  fe«d 
water  hcatei,  tlicre  is  another  very  Important  reason  for  their 
use  in  many  sections,  and  that  is  for  removing  impurities  such 
as  lime  sediment,  etc..  from  the  water  before  entering  the 
boiler.  It  is  a  well-known  fact  that  many  of  these  strale  foriti- 
Ing  impurities  may  in  a  measure  be  removed  by  heating  the 
water  to  nearly  the  boiling  point  and  then  providing  a  set- 
tling chamber  where  they  will  settle  to  (he  bottom  and  may 
then  be  blown  off.  thus  preventing  to  a  large  extent  the  for- 
mation of  scale  in  the  boiler.  This  is  a  matter  of  even  greater 
importance  in  some  localities  than  the  saving  of  fuel,  aa,  un- 
less some  such  device  is  adopted  boilers  will  give  a  great 
amount  of  (rouble  from  scale  formation  if  (he  ordinary  water 
(if  such  localities  is  ut-cd,  and  it  would  be  quite  a  taxk  to  al- 
ways provide  the  b'-nler  with  rain  water. 

The  heater  should  always  be  placed  between  the  pump  and 
the  boiler,  and  not  ahead  of  (he  pump,  as  the  pump  will  work 
much  more  satisfactorily  with  cold  than  with  hot  water. 

About  I  sq.  ft.  of  heating  surface  should  be  used  In  the 
healer  for  each  horse-power  o(  the  boiler. 

I  should  like  to  hear  from  others  on  this  subject. 
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on  Fuel  Burners. 


By  R.  1.  Ciegg. 

U  is  not  ihc  purpose  of  the  writer  to  go  into  a  lengthy  con- 
siilcratiun  of  the  uses  oi  petroleum  and  its  producis  in  the 
generation  ot  steam.  To  those  who  desire  fiirihcr  data  as  to 
tbeniical  anal/sis  and  evaporative  tests,  etc..  wc  may  direct 
attention  to  I'roi.  Boverton  Redwood's  book  on  ■Petroleum." 
Btyan  Donkin's  work  on  the  "Gas  and  Oil  Engine,"  the  sev- 
eral mechanical  engineers'  pocket  books  and  "Proceedings  ol 
ihc  Institute  of  Mechanical  Engineers  (Eng.)  for  !«&»  and 
tSSy."  as  well  as  a  great  amount  of  intormatioo  in  the  tech- 
nical press. 

In  an  accompanying  anlcle  on  the  Locomobile  opporiuniiy 
wai  taken  to  describe  the  Stanley  burner  at  some  length,  and 
h«re  we  may  pass  to  three  other  representative  types. 

Each  of  the  figures  represents  a  vertical  section  through 
bnmcr. 
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Fig.  I  it  another  type  of  burner  for  gasoline.  Here  a  is  a 
bra^s  or  bronxe  ca.siiiig  with  a  chamber  communicating  with 
the  inlet  pipe  b;  a  is  bored  and  threaded  for  the  valve  stem 
g  ami  fitted  to  the  tube  d  and  alulling  box  i;  in  d  are  drilled 
air  holes,  e  e,  and  the  lower  part  of  a  flares  out  at  h  into  a  cup. 
The  gasoline  may  be  forced  through  b  by  pressure  generated 
by  an  air  pump,  or  the  oil  tank  elevated  a  ft.  or  more  above 
the  casting  a.  Sometimes  Uie  casting  a  is  made  longer  and  f 
dispensed  with  entirely,  or  it  may  be  modified  in  various 
ways,  35  a  mechanic  can  readily  sec. 

To  start  in  operation,  first  get  the  air  pressure;  put  about  a 
teakpoouful  of  oil  in  h.  Some  put  a  piece  of  low  or  waste  in 
li  and  some  content  themselves  by  slightly  opening  and  clos- 
ing valve.  The  latter  plan  is  likely  to  throw  most  of  the  oil 
throcgb  d  and  if  not  to  be  recommended.  As  soon  as  the  oil 
burns  out  lu  h,  open  the  valve  and  at  once  ignite  the  jet  at 
the  mouth  of  d.  and  thereafter  the  heat  of  burner  will  be  suf- 
ficient to  generate  the  oil  gas. 

This  simple  burner  embodies  the  main  characteristics  of 
many  complicated  contrivances  for  the  burning  of  oil.  If  the 
reader  will  imagine  the  pipe  b  being  wound  in  a  spiral  around 
d  prior  to  entering  a,  he  will  get  a  fairly  good  idea  of  the 
"Lwcigen'*  or  the  "Wells"  burner.  The  latter  gels  rid  of  the 
coil*  strictly  speaking,  by  connecting  b  with  a  chamber  around 
d.  Id  each  of  these  and  in  many  other  devices  founded  on 
tticm.  the  oil  is  further  votatalizcd  by  being  brought  tn  close 
proximity  with  the  llame  passing  through  the  outlet  tube  d. 
Fig.  2  is  typical  of  the  Rider,  Cross,  Shtpman,  Urquhart  and 
other  keroKnc  or  crude  petrolaim  atomizers  or  oil  injectorfi. 
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As  before,  a  is  the  main  casting  threaded  to  receive  the 
tapped  cap  b.  The  conical  interior  o(  b  is  of  the  same  taper  as 
the  end  of  a.  fitting  therein.  The  opening  d  in  a  is  piped  to 
the  highest  point  of  steam  boiler,  to  get  dry  steam,  and  the 
opening  e  is  piped  to  oil  reservoir;  c  ifl  a  plug,  tliough  some- 
times a  regulating  valve  is  inserted  here  to  cut  oS  the  outlet 
from  d  through  a. 

Let  steam  be  turned  on  at  d  and  oil  at  e;  the  former  posset 
through  b  with  great  velocity^  the  jet  suCking  up  and  thor- 
oughly combining  wiih  the  oil.  As  the  mixture  passes  ottt 
into  a  suitable  furnace  of  cast  iron  or  fire  brick,  a  torch  ig- 
nites the  combination  ot  oil  and  steam. 

The  supply  of  oil  can  be  nicely  adjusted  by  turning  the  cap  b 
which  by  reason  of  the  tapered  seat  regulates  the  passage  of 

oil. 

The  UrQuhart  burner  has  an  od  chamber  surrounding  the 
steam  passage  and  the  rotation  of  a  steam  pipe  regulates  the 
oil  neatly.  Drawings  of  this  burner  and  sketches  showing  its 
application  in  locomotive  practice  are  to  be  found  in  Low's 
pocket  book, 

li  3  regulator  or  automatic  diaphragm  be  inserted  between 
burner  and  boiler  either  on  the  Shipman  (1884)  or  Stanley 
method,  the  burner  will  act  inversely  as  the  boiler  pressure 
and  the  device  is  then  self  regulating.  In  the  burning  of  the 
heavier  oils  it  is  found  that  considerable  adjustment  of  the 
cap  is  even  then  necessary  to  obtain  good  and  thorough  com- 
bustion of  the  fuel.  On  the  Cross  arrangement  an  additional 
diaphragm  is  employed  having  a  double  chamber,  one  each 
side  of  tfte  plate,  and  as  the  steam  pressure  on  one  side  varies 
according  to  the  steam  regulating  diaphragm,  the  oil  is  by  a 
valve  on  the  other  side  regulated  to  the  amount  that  is  neces- 
sary for  efficient  service.  At  a  test  at  which  the  writer  was 
pre.tent  with  the  U.  5.  Supervising  Inspector,  Eastern  Dis- 
trict, the  laltcr  pointed  out  the  safety  of  such  a  device,  by 
cutting  off  the  oil  entirely  when  steam  was  shut  of?  from  the 
burner. 

Fig.  3  is  also  used  fnr  tmrning  the  heavier  oils.  Here  a  is  a 
circular  hollow  casting  having  an  inlet,  c,  and  an  outlet,  d. 
.■\bovc  a  is  an  inverted  hollow  cone,  b,  filled  with  fire  clay. 
Under  the  influence  of  air  pressure  the  oil  passes  from  reser- 
voir through  c,  where  it  is  heated,  and  out  at  d,  where  it  is 
ignited,  and  passes  up  and  around  a  and  b.  The  5re  brick 
retains  sufllicient  heat,  ft  is  claimed.  lo  relight  the  jet  coming 
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oat  of  d,  \\  jet  has  been  turned  o(T  Icmporarily.  The  arrange- 
ment here  depicted  is  ihe  one  uaed  by  Mr.  House  in  this  coun- 
try and  the  Liquid  Fuel  Engineering  Co.,  of  Cowcs,  England. 
The  House  vystem  docs  not  require  steam  or  compressed 
air  to  form  a  spray,  ns  the  oil  vaporizes  from  its  own 
heat.  The  burners,  from  their  peculiar  conAtruciion,  become 
self  igniting  and  self  cleaning,  and  thruugh  these  particular 
features  they  are  safe  to  let  run  for  an  indefinite  time  without 
aliiention.  Water  will  often  appear  in  oil  used  as  fuel,  and 
the  aqueous  vapor  extinguishes  all  flame,  and  after  it  has 
pasted  out  of  the  boiler  the  hydrocarbon  vapor  returns  di- 
luted with  air,  and  superheated  by  the  walls  of  the  boiler  it 
liecomcs  explosive,  and  should  there  be  a  spark  of  soot  re- 
maining in  the  boiler  Ihe  result  might  be  disastrous;  but 
through  numerous  experiments  Mr.  House  claims  he  has 
succeeded  in  eltminaltne  all  danger  from  such  cause.    The 


fuel  (oil)  is  simply  fed  by  pressure  through  a  spiral  pipe  to  the 
burner,  where  (when  the  generator  becomes  heated)  it  is  con< 
verted  into  a  saturate  oil  vapor,  which,  passing  out  through 
g  wcigh(ed\alve  or  orifice,  mingles  iritb  the  air  aiMl  burna 
with  a  rleor  white  flame,  giving  off  an  intense  heat. 

The  proponionc  are  such  that  It  is  said  to  txirn  at  a  perfect 
combustion,  whether  at  i  h.p.  or  50.  Tfie  size  ol  the  Aame  is 
regulated  by  changing  the  supply  of  oil  to  the  burner.  After 
tli<:  burner  has  been  started  a  short  time  the  igniting  point, 
which  extends  downward  from  the  coinlmsiion  chamber.  b«- 
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comes  red  hot  and  the  broken  fire  brick  in  the  chamber  also 
becomes  incandescent,  and  being  mcloscd  in  the  iron  cauc 
wilt  remam  so  for  a  long  lime  after  the  flame  has  been  estin* 
guishcd  (frcim  15  to  jo  minutes).  The  first  escape  of  g** 
from  the  valve  passes  up  tlifough  the  lube  to  the  combostioe 
chamber,  where  it  is  superheated,  and  explodes  Uie  fUme  to 
the  source  ol  escaping  vapor. 

These  burners,  Mr.  House  states,  have  been  most  thoroughly 
tested  and  liave  given  the  best  of  satisfaction. 

Mr.  House  has  an  additional  device  mounted  at  d.  This  U 
a  three-part  gravity  nozxie,  having  in  each  part  provision  made 
for  an  increase  of  opening  fur  the  oil  vapor  as  the  pieces  are 
raised  from  their  scats.  For  example,  let  the  load — or  grade 
of  road,  which  is  the  same  thmg — increase,  the  pressure  tn 
the  boiler  drops  slightly  and  pressure  in  a  increases;  this  lifts 
the  burner  and  fiic  is  it  once  augmented.  In  practice  this 
arrangement  is  quite  efhcient,  and  as  kerosene  or  crude  oil  is 
much  less  dangerous  than  the  lighter  mineral  oil  spirit.  It 
would  seem  thai  burners  o(  the  types  shown  in  Figs.  3  and  j 
arc  worthy  of  further  attention  by  designers  of  steam  pro- 
pelled vehicles. 

The  burning  of  oil  by  means  of  an  injector  is  not  of  very 
recent  date  Oil  burning  deWces,  the  oit  being  driven  by  a 
jet  of  steam,  or  in  some  cases  by  compressed  air,  into  the 
combustion  chamber  in  the  form  o!  spray,  together  with  the 
amount  of  air  necessary  (or  its  combustion,  have  been  in 
vogue  for  many  years.  Such  a  system  was  patented  as  early 
as  1865  and  1867  by  Aydon,  Wise  and  Field.  Along  in  1868 
Donald,  of  Glasgow,  patented  a  similar  arrangement 
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THE   CLARKSON-CAPRL   BURNER. 

In  liquid  fuel  burners  of  the  vaporizing  type  there  is  usually 
a  chamber  in  which  the  pelroleum  is  vaporized  separately,  and 
which  is  heated  directly  by  the  burner,  into  which  passes  the 
vapor  generated  in  the  former.  The  burner  acts  on  the  Bun- 
sen  principle,  and  when  the  pressure  and  velocity  of  the  vapor 
gas  arc  low  there  is  a  tendency  to  "light  back,"  or  ignition  of 
the  inflammable  mixture  inside  the  burner  chamber  is  liable 
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40   H.  P.    PIKE  TAKEK   BY   ITS  OWN   UOHT. 

In  a  very  interesting  discussion  on  the  merits  of  liquid  fuel 
in  tlie  Iron  Age,  the  following  was  suggested  for  the  consid- 
eration ot  users: 

"For  boiler  ftrtng  those  burners  using'steara  for  the  blast 
or  jet  are  more  convenient  than  the  compressed  air  type,  and 
should  be  more  economical,  not  only  because  direct  steam  is 
cheaper  than  compressed  air.  but  also  that  a  portion  if  not  all 
of  the  contained  water  in  the  steam  should  be  dissociated  by 
the  high  temperature  ai  the  flame  and  the  presence  of  a  suf^- 
ctent  quantity  o(  carbon,  thus  producing  a  percentage  of  so- 
called  water  gas. 

"The  bunier  should  be  capable  of  giving  a  spray  of  very 
finely  divided  oil.  thorotighly  mixed  with  the  steam.  The 
atomizing  action  should  be  purely  mechanical,  and  not  due 
partially  to  the  heat  of  the  steam.  It  is  also  a  prerequisite 
that  the  proper  quality  and  quantity  of  vapor  shall  be  supplied 
without  requiring  a  high  velocity  of  blast.  As  a  test  of  this 
feature,  it  should  be  possible  to  ignite  the  spray  by  using  a 
lighted  match  only,  and  this  cannot  be  done  if  either  the 
velocity  is  too  great  or  the  vapor  not  thoroughly  mixed, 
There  should  be  but  little  noise  from  a  properly  adjusted 
burner,  and  the  deafening  roar  so  common  in  the  fire  room 
where  oil  is  used  is  not  only  unnccssary,  but  indicates  im- 
proper action  of  the  burner." 

Complete  combustion,  not  only  on  the  score  of  economy, 
but  as  being  at  once  odorless  and  invisible  in  the  products 
passing  off  through  stack,  is  not  to  be  obtained  without  con- 
Mdcrable  experiment  in  burner  design,  but  must  be  achieved 
if  the  use  of  the  heavier  oils  and  steam  generators  are  jointly 
to  become  common  in  street  motors.  Despite  the  progress 
already  made,  there  is  yet  room  for  improvement  not  only  in 
burners,  but  In  their  application,  in  the  special  form  of  fur- 
nace both  to  disseminate  the  heat  equally  among  the  tubes 
and  also  to  combine  the  air  currents  properly  with  the  incom- 
ing spray,  etc. 


to  take  place.  Carkson  and  Capcl,  the  well-known  English 
engineers,  have  sought  to  remedy  this  defect  by  providing 
ni<;aiis  whereby  the  pressure  in  the  burner  box  may  be  main- 
tained substantially  constant,  although  slight  variations  may 
not  be  material;  this  is  effected  by  varying  the  size  or  number 
of  the  orifice  or  orifices  through  which  the  mixture  escapes 
to  be  burnt. 

Many  different  ways  of  effecting  this  object  will  readily 
present  themselves.  Two  of  tliese  are  to  shut  off  a  certain 
number  of  the  orifices  so  that  a  smaller  number  only  remain, 
or  to  reduce  the  size  of  some  or  all  of  the  orii^ccs. 

In  the  accompanying  drawings  Fig.  1  is  a  plan  of  a  form  of 
burner  constructed  according  to  this  system,  and  Fig.  3  is  a 
section  on  the  line  a— 2  of  Fig.  i ;  Fig.  3  is  a  dcUched  view  of 
the  burner  box,  and  Fig.  4  is  a  view  of  the  induction  tube  air 
regulator,  while  Fig.  5  is  an  enlarged  end  view  of  the  vapor 
delivery  nozzle. 
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TIG.  3.      BUBNKE   SOX. 

The  burner  box  comprises  a  cylindricin  body.  A.  having 
a  casing.  A',  of  refractory  material  and  an  internal  central 
hoss,  A*,  bored  to  form  a  bearing  for  a  rod,  A',  and  having  a 
cover.  A',  with  a  threaded  central  boss  into  which  is  screwed 
one  end  of  the  rod  A',  on  to  which  it  is  locked  in  any  desired 


pDftltiun  by  a  nul,  A'.  Tlie  cover  fit»  on  the  top  of  the  body  A 
to  u  to  coniptctcly  dose  it,  ind  is  [ormcd  as  thown  in  Fiic. 
3,  ftloping  luwnul  the  center  bo»i,  and  in  this  case  the  wall  ol 
the  body  A  will  he  (ormrd  with  a  corrp9|»oniling  top  bevel.  A 
horjionut  lube.  A*,  b  formed  on  the  ^idc  of  the  body  A  at  Itj 
luwcf  part,  cunnrctcd  by  flatiKcs  with  and  forming  pan  of  the 
indiiclion  tube  H.  The  (rcc  end,  B*  of  the  induction  tube 
B,  (or  the  adtniMlon  of  air,  is  hcU-ihaped  or  conical,  and  pro- 
vided with  a  regulatinff  device,  a  convenient  (orm,  B',  being 
tliown  in  Fiks-  t  and  4.  Thr  vnpor  i<t  delivered  throutch  a 
noudr,  B*.  pljiccd  centrally  within  the  tube  at  the  eonimence 
mcnt  of  its  normal  diAmetrr.  It  ts  formed,  as  thnwn.  inregral 
wjlh  thf  iiiductiun  tutte.  and  is  provided  with  nn  externally 
threaded  end  for  coiincclion  with  the  vapor  delivery  pipe  of  the 
Kcnerator.  The  vapor  delivery  nri6ce  B*  is  either  square  or 
reclangttlar.  a  jcrew  plug.  B".  being  provided  for  conitniclhre 
and  cleaning  piirpoAei.  In  the  lower  t>*l  of  the  lube  is  an 
obh^ng  opening,  It',  over  which  in  secured  a  cap,  B*.  having  a 
fee<M,  B',  through  which  rum  a  rockinir  shah,  B". 

Rigidly  secured  nn  the  rivking  <hdft  and  extending  trp  into 
the  induction  tube  i«  an  arm,  B**.  the  upper  end  ol  which  is 
pjvnfally  secured  to  a  bar,  B".  with  a  chi«el'»ha|ied  end.  B*. 
whtcb  formi  the  regulator  of  the  vapor  notslc  oriftce  B*.    The 


beveled  face  of  the  chtset  is  on  the  upper  ilde,  and  to  hold 
the  ttat  face  luainBt  the  bottom  uirtace  of  the  orifice  tension  in 
an  upward  direction  is  applied  to  the  under  tide  of  the  other 
end  ti(  the  bar  by  meant  of  a  spring.  B**,  secured  to  the  cap  B* 
by  a  screw,  B**.  A  Krew  pin,  B",  with  a  I.xk  nut.  B*  is  ttird 
to  himt  the  exweme  inward  tfrrow  ol  tl»e  bar  B".  One  end 
of  an  arm,  B**,  is  leenred  on  the  rocking  shaft  B"  outside  the 
cap.  its  other  end  being  provided  with  a  pin,  B*.  A  lever.  A', 
futcruroed  tn  lugs,  A",  on  the  lower  side  of  A',  U  at  ooc  end 
«Iutted  and  rngaged  by  the  pin  B",  iu  other  end  engaging  in 
a  slot.  A",  formed  in  the  lower  end  of  the  rod  A*,  preriously 
re'erred  to.  D^  is  a  ct.>uiuerweighl  to  atd  in  balancing  the 
lever  A*  and  the  parts  tupfiortcd  hf  it. 

As  shown  in  Fig.  I,  the  delivery  niwilr  onRce  B'  ts  cocis- 
plctely  closed  by  the  rrgoUting  bar  B'*,  and  the  hunter  box  A 
ts  Also  entirely  eloird  hy  iia  cover.  A*.  By  rocking  the  shah 
B*  to  give  movement  of  thif  am  B*  to  Ihe  rigtit.  the  onftct 
B'  can  be  opened  tn  an>  desired  degree.  .At  the  same  time,  by 
the  an  ■  :»rm  B"  <>n  the  lever  A*,  the  rod  A*  raises  the 

co>*r   ■.  <  the  esvjp^  ^rifire  A"  for  the  mixture,  to  s 

sife  varymg  in  ranslant   1  -   to  the  sixe  of  the  nrtAce 

B*  of  (he  delivery  nozxle.  !  .  :  -tig  shaft  B"  can  W  lurneJ 
by  hand  or  opmtttl  by  cootroUing  mechanism. 
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Boiler  Requirements. 

The  late  G.  H.  Babcocic,  ol  the  Babcock  &  Wilcox  Co.,  inr- 
mulaicd  ihe  lollowinR  conditions  requisite  if  the  best  results 
were  to  be  obtained  Irom  a  steam  generator.  It  ts  somewhat 
ditficult  to  combine  all  ihi-  conditions  in  a  boiler,  yet  as  in- 
dicative of  the  path  of  safe  practice  in  steam  engineering  the 
list  is  well  worth  rcpL-ittion: 

1.  The  best  miiteriaU  sanctinnrd  by  use,  simple  in  con- 
struction, perfect  in  workmanship,  durable  in  tue,  and  not 
liable  to  require  early  repairs. 

2.  A  mud  drum  to  receive  all  iinpurities  deposited  from 
ihe  water,  in  a  place  removed  from  the  action  of  the  fire. 

.^  A  steam  and  water  capacity  sufficient  to  prevent  any  fluc- 
tuation in  pressure  or  water  level. 

4-  A  large  water  surface  for  the  disengagement  of  the  steam 
from  the  water  in  order  to  prevent  foaminR. 

5.  A  constant  and  thornugh  circulation  of  water  throughout 
the  boiler,  bo  as  to  maintain  all  parts  at  one  temperature. 

6.  The  water  space  divided  into  sections,  sn  arranged  that 
should  any  section  give  ou:  no  general  explosion  can  occur, 
and  Ihe  destructive  effects  will  be  confined  to  the  simple  es- 
cape of  the  contents:  with  large  and  free  passages  between 
the  different  sections  to  equalize  the  water  line  and  pressure 
in  all. 

7  A  great  excess  of  strength  over  any  legitimate  strain;  so 
constructed  a<  not  to  be  tiable  to  be  strained  by  unequal  ex- 
pansion, and,  if  possible,  no  joints  exposed  to  the  direct  action 
of  the  fire, 

8.  A  combustion  chamber,  so  arranged  (hat  the  combustion 
of  gases  commenced  in  the  furnace  may  be  completed  before 
the  escape  to  the  chimney. 

9.  The  heating  surface  as  nearly  as  possible  at  right  angles 
to  the  currents  of  heated  eases,  and  so  a«  to  break  up  the 
currenls  and  extract  the  entire  available  heat  therefrom. 

to.  A]I  parts  rcadilv  accessible  for  cleaning  and  repairs. 

This  is  a  point  of  the  greatest  importance  as  regards  safety 
and  economy.    ' 

T I  Proportioned  for  the  work  tn  be  done,  and  capable  of 
working  (o  its  full  ratCfl  capacity  with  the  highttt  economy. 

12.  The  very  beft  gauges,  safety  valves  and  other  fixtures. 


STEAM  BOILERS,  ENGINES 
AND  VEHICLES. 

Sargeant*s  Water  Tube  Boiler.        i, 

W.  S.  Sargeant,  of  Chiawick,  England,  is  the  designer  of  .a 
water  tub^  boiler,  wbtch  is  now  being  exploited  in  England 
for  motor  vehicle*.  I 

It  consists  of  an  upper  t/nim  and  two  side  chambers  con-| 
nccted  together  by  tubes  resembling  in  external  appearance  a. 
Yarrow  water  tube  boiler.  There  are.  however,  some  difTcr-j 
cntiating  features.  Within  the  upper  drum  is  a  .sort  of  basin] 
which  serves  a.-*  a  separator  and  prevents  water  from  passing] 
into  the  main  steam  pipe.  As  the  water  within  the  tubes  is] 
he«ted,  steam  is  formed  and  In  rising  carries  with  it  globule! 
of  water  into  the  upper  drum.  The  steam  and  water,  however.] 
impinge  upon  the  outer  surface  of  the  basin  and  the  waterfalls. 
the  steam  rising  and  collecting  in  the  steam  space.  The  lowci 
part  of  Ihe  upper  drum  is  connected  with  the  side  chamber' 
by  a  bifurcated  Howncomer.  which,  being  apart  from  the] 
£Otrce  of  heat,  acH  as  a  mean*  of  circulating  the  water.    The! 


upper  drum  and  side  chambers  are  of  Si«nens-Martin  steel, 
the  tatter  being  dished  to  shape.  The  drum  is  3  ft.  3  in.  long, 
by  10  in.  diameter.  As  will  be  seen,  the  ends  arc  flanged  and 
closed  by  covers,  and  additional  support  is  afforded  by  a  longi- 
tudinal screwed  and  nutted  stay.  There  arc  330  5t«I  tube* 
^i  in-  diameter  and  of  No.  i6  gauge.    The  total  length  of  tub- 


ingr  is  over  800  ft.  The  total  beating  surface  is  135  SQ-  ft.  The 
normal  working  pressure  is  250  lbs.  per  square  inch,  and  steam 
of  100  lbs.  can  be  raised  in  10  minutes.  Such  a  boiler  can  be 
fitted  with  a  fire  grate  if  required  to  burn  solid  fuel,  but  Mr. 
Saigeanl  recognizes  the  advantage*  of  liquid  fucL  The  Sar- 
geant patent  burner  acts  pn  the  regenerative  giii^ciple  and  is 
automatic  in  its  action,  while  from  its  construction  it  does  not 
readily  get  choked  by  the  deposition  of  carbon;  should  ihi* 
occur  the  deposit  can  easily  be  removed,  even  while  the 
burner  is  hot.  The  oil  is  supplied  to  the  burner  from  the 
tank  by  an  air  pressure  of  7-10  lb.  per  square  Inch,  obtained 
by  working  a  small  air  pump.  The  consumption  of  kerosene 
is  8  pts.  an  hour. 
The  following  are  the  weights: 

Weight  of  boiler,  burners  and  mounting*,  empty 907  lbs. 

Weight  of  Contained  water. 1 10  lbs. 

Total  1.017  lbs. 

Several  boilers  of  ihi*  type  have  been  successfully  applied 
tn  motor  vehicles  in  England. 
[rt    There  15  a  close  resemblance  between  the  several  water  tube 
■"  boilers  of  Thornycroft,  Yarrow  and  other  builders  of  com- 
pact, high  power  steam  plants  for  torpedo  boats  and  similar 
purposes. 

Take  the  Sargeant  boiler,  substitute  circular  drums  for  the 
'mud  drums  shown  at  lower  part  of  boiler  in  Fig.  i.  place  the 
grale  a  few  inches  below  these  drums  and  add  small  mud 
[drums  below  ihc  grate  and  connected  to  Sargeant'*  tower 
'drums,  and  you  have  the  latest  type  of  Herreshoff  boiler. 


A  Coil  Boiler  for  Automobiles, 


By  W.  H.  Wakeman. 


The  demand  for  a  light,  strong  and  durable  boiler  for  mo- 
Itnr  vehicles  reminds  me  of  a  coil  boiler  that  was  made  in  New 
iHnven  in  18^4,  butlwhich'proved  to  tw  so  far  in  advance  of  the 
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times  that  its  manufacture  wat  not  a  finsncia)  success.  The 
present  demand  for  such  a  boiler  makes  it  possible  to  renew 
ths  cfTorts  to  put  it  upon  the  market  with  much  better  success. 

For  small  sizes  it  consisted  of  K->n-  extra  heavy  wrought 
iron  pipe  ma«Je  into  one  continuous  coil  by  means  of  ells 
where  a  square  form  was  wanted,  or  coiled  the  same  as  for 
a  feed  water  heater  where  a  circular  form  was  desirable. 

The  upper  end  of  this  coil  was  connected  into  a  separator 
consisting  of  a  piece  of  pipe  3  in.  in  diameter,  placed  in  a  ver- 
tical position,  upon  which  was  screwed  a  stout  cap  The 
f(-in.  pipe  extended  down  through  and  below  this  cap  lor 
several  inches,  and  steam  for  the  engine  was  taken  out  through 
1  pipe  connected  into  this  cap  in  the  usual  way. 

The  bottom  of  this  separator  formed  a  place  for  sediment  to 
collect,  from  which  it  could  be  removed  at  pleasure,  for  the 
tower  connection  was  made  Into  the  side,  several  inches  above 
the  bottom  cap,  and  this  pipe  was  connected  to  the  suction 
side  of  a  circulating  pump  thai  discharged  its  water  into  the 
bottom  of  the  coil. 

From  thi«  description  it  will  be  plain  that  the  circulation  is 
positive,  for  it  does  not  depend  upon  the  effects  of  heat  to 
accomplhh  !t.  and  as  the  coil  is  located  directly  over  the  ftre. 
the  heating  surface  is  very  effective,  and  as  the  steam  and 
wster  are  discharged  down  on  to  the  surface  of  the  water  in 
the  separator  with  much  force,  due  to  the  action  of  the  circu- 
lating pump,  and  the  expansion  of  a  portion  of  the  water  as  it 
is  turned  into  steam  as  each  circuit  of  the  pipe  is  made,  this 
water  does  not  go  to  the  eitgine,  for  stCAin  is  taken  out 
above  it. 

The  feed  water  pump  diiichargci  into  the  separator,  below 
the  water  line,  but  not  low  enough  to  aflfect  the  settling  cham- 
ber already  referred  to. 

This  forms  a  light  boiler  whose  heating  surface  is  exceed- 
ingly effective,  itfong  enough  to  carry  300  \hs.  prrssurc,  and 
It  is  almost  impossible  to  explode  it. 

Parties  engaged  in  rooking  it  were  located  in  the  immediate 
vicinity  of  my  engine  room  at  that  time,  so  that  I  had  a  good 
chance  to  watch  their  operations;  but  Prof.  T.  W  Mather,  who 
fs  now  principal  of  the  Boardmxn  Manual  Training  High 
School  in  this  city,  conducted  fome  rxpcrimentA  with  it.  and 
informs  mr  that  on  one  occasion  the  circulating  pump  was 
st.ipiKd  and  the  fire  continue*!  until  the  coil  was  red  hot.  when 
the  pump  was  started  full  speed.  Tlie  steam  gauge  pointer  at 
once  proceeded  to  travel  over  the  dial  until  it  atrvck  the  other 


side  of  the  pin,  and  as  this  showed  more  pressure  than  the 
gauge  was  intended  for,  the  actual  pressure  on  the  boiler  coutd 
not  be  told;  but  it  was  very  high.  The  pop  safety  valves  op- 
erated promptly,  discharging  superheated  steam  tlut  was  in- 
visible, but  no  rupture  took  place. 

The  effect  of  this  experiment  differed  from  the  results  m- 
cured  with  tubular  and  cylinder  boilers,  because  the  amonnt 
of  water  contained  was  so  small  fur  the  siic  of  the  boiler  that 
the  iron  held  heat  enough  to  evaporate  it  almost  instantly. 
For  the  same  reason,  the  speed  of  the  pump  must  be  auto- 
matically controlled  in  order  to  maintain  a  proper  water  Icst! 
at  all  times. 

When  coat  is  burned  for  making  iteam  in  this  baiter,  it  may 
he  fed  in  by  a  hopper  the  same  as  for  a  cylinder  stove,  and 
gasoline  also  makes  a  very  efficient  fuel,  as  the  layers  of  the 
coil  may  be  "sloggcrcd,"  which  will  cause  them  to  be  entirely 
enveloped  by  the  flames  on  their  way  to  the  chimney  The 
whcle  is  inclosed  with  a  sheet  iron  casing,  filled  with  a  nutabla 
lining. 

A  nultlple  Coil  Boiler. 

By  E.  M.  White. 


This  [joiler  is  constructed  upon  the  same  principle  as  the 
Herreshoff  fingle  coil  btnter,  a  boiler  that  lor  its  weight  gave 
great  power.  Il  re(]uircd  the  most  skillful  firing  and  would 
frequently  become  overheated  when  the  engine  and  drculatinc 
pump  were  slopped.  These  features  or  faults  arc  with  liquid 
fuel  and  automatic  fire  regulators  overcome. 

The  butler  shown  I  have  been  using  in  a  small  *tcam  launch, 
where  it  is  giving  entire  satidaction  and  is  called  upon  fr 
(titi^nily  to  with:>land  a  working  pressure  of  aop  to  350  lbs.  per 
ti|iiarr  inch  for  hours  at  1  time. 

1  he  operation  of  the  boiler  is  as  follows:  On  starting  the 
engine  sufficient  water  is  placed  in  it  to  about  fill  the  first  or 
lower  coil.  After  steam  is  raised  the  circulating  pump  C 
draws  water  from  the  separator  S.  forcing  it  under  a  few 
pounds  pressure  through  the  heater  coil  H  to  the  distributer 
D,  where  it  is  divided  and  part  sent  to  rach  of  the  generating 
criiln  .\  .\  .\  A.  From  the  distributer  it  flows  by  gravity 
through  the  coils  to  the  scparal«^r  S.  where  the  steam  and 
witcr  are  •cparaled.  Steam  accrnnulaling  in  any  of  the  coila 
reaches  the  separator  through  the  distributer  and  tlie  tipper 
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coil  A.  Fxoni  the  separator  Uie  steam  passes  through  the 
uipcrbeaung  coii  G  and  to  the  engine  at  J. 

With  this  boiler,  as  with  the  HerrcshofT  single  coil  boUer,  it 
15  absolutely  necessary  lo  have  the  circulating  pump  C  and 
to  keep  it  and  the  feed  pump  running  while  the  engine  is  in 
motion.  For  a  steam  vehicle  this  seems  to  me  to  be  an  ideal 
boiler.  It  is  compact,  weighs  bac  httle  for  the  power  devel- 
oped, contains  but  little  water  and  steam  can  be  raised  in  a 
few  moments.  It  has  given  entire  satisfaction  and  is  uot  costly 
lo  make.  On  this  hotter  and  many  of  the  details  patents  are 
now  pending. 

AAA  A — Generating  coils. 

B  B  B  B  B— Burners. 

C — Circulating  pump. 

D — Distributer. 

E — Deflector. 

F — Feed  pump. 

G — Superheating  coil 

H— Heater  coil. 

J— End  of  superheater  leading  lo  engine. 

O — Perforated  deHecter  or  diaphragm. 

S — Separator. 

W— Water  glass. 


Edgar  A.  Squier's  Flash  Boiler. 

The  acconipuiiyinK  roujfh  sketch  of  a  vehicle  boiler  is  con- 
Iributcd  by  Edgar  A.  Squicr,  of  Ovcrtoa,  Cat.  : 

The  boiler,  of  the  flash  generator  type,  is  made  of  ^-in.  iron 
8a«  pipe,  manifolded  into  ^in.  pipe,  the  whole  contained  in 
nrrprouf  casing  (»e  iliegram  and  drawings). 

The  inventor  propof^e^  (o  use  a  small  fixed  amount  of  water, 
supplied  by  a  cross  head  pump,  and  heat  it  to  the  rcijutrctl  de- 
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grcc  to  do  the  wofk,  whatever  Uiat  may  be.  The  throttling 
is  to  be  done  at  the  gasoline  supply  valve.  A  float  in  the  water 
tank  will  shut  the  water  oS  when  it  becomes  too  low  from 
use. 

The  heat  is  applied  to  the  coils  by  numerous  gas  jets,  one 
or  more  of  which  is  left  burning  lo  ignite  the  others  in  start- 
ing; up.  A  compound  engine  of  two  cylinders  with  large 
bore  in  proportion  to  the  oiher  parts  could  be  used,  working 
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at  not  over  50  or  6o  lbs.  pressure.  The  economy  could  be  ob- 
tained by  the  super  heat  gained  in  the  length  ol  heating  coils 
used,  and  also  by  the  expansion  in  the  extra  large  cylinders. 

For  a  cheap,  efftcicnt,  light  boiler  the  inventor  thinks  this 
w.'^uld  be  hard  to  beat.  The  scale  could  be  prevented  by  using 
some  solvent  in  the  feed  water.  At  Overton,  where  Mr. 
Squier  resides,  quite  a  number  of  small  locomotives  are  used, 
and  as  a  solvent  a  little  brown  sugar  is  put  into  the  teed  water 
once  or  twice  a  week. 


WILL    GIVE   $500.00 

For  a  Stanley  Locomobile  in  perfect  condition. 
F.  L.  WIGHTMAN,  119  South  State  Street,  Syra- 
cuse, N.  V. 
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By  L,  H. 


In  reply  lo  yottr  invitation  to  discuss  tbe  most  suiublc  boiler 
lor  horseless  carriage  work.  I  beg  to  submit  the  following: 

Three  years  ago,  when  Prof.  Elihu  Thomson  first  directed 
his  attention  to  the  practical  working  out  of  a  long-cherished 
plan  to  construct  a  sell  propelled  vehicle,  the  various  possible 
motive  agents,  such  as  compressed  and  liquid  air,  gasoline  and 
tccroscne  motors  of  the  internal  combustion  type,  electric  mo- 
tors and  steam  engines,  were  carefully  gone  over  and  steam 
was  chosen  as  the  one  which  at  the  time  was  more  likely  to 
(ulfUI  all  the  conditions,  provided  it  could  be  made  entirely 
sale. 

That  there  exists  an  clemmt  of  danger  in  a  boiler,  which 
upon  its  rupture  may  suddenly  liberate  a  large  amount  of 
stored  energy,  nobody  will  deny,  and  the  rigid  control  which  is 
enforced  by  the  United  Staie«  steamboat  inspection  service 
and  that  of  all  foreign  cJviliicd  countries  alike,  over  any  and 
all  vessels  ol  any  size  propelled  by  steam,  is  proof  of  (he  ex- 
istence of  surh  a  danger. 

To  make  a  successful  steam  carriage  which  may  be  placed 
in  the  hands  of  operators  not  necessarily  trained  required  the 
setting  of  a  higher  standard  than  the  mere  carrying  out  of  a 
conservative  practice  used  with  units  where  skilled  attendance 
is  not  only  necessary,  btit  cuts  but  a  slight  figure  in  the 
economic  iian  of  the  running  expenses.  Even  in  this  under- 
taking we  were  not  wiihottt  a  precedent,  others  like  Her- 
rv!t]iiif7  and  ScrpoUrt  having  acliicved  cncouraRtng  results,  and 
boilers  of  a  type  which  in  the  earlier  times  were  not  commer- 
cial, are  certainly  fo  tn -day.  owing  (o  the  general  advancement 
in  engineering  lincii. 

Steam  boilers  tnay  be  roughly  divided  into  three  typet: 
f.  Shell  boilrrg,  the  prototype  of  which  i»  the  tea  kettle. 
3.  Water  tube  boilers.    3.  Flash  boilers. 

Taking  up  these  in  succession: 

Shell  boilers  are  mostly  in  use  lot  meditun  size  and  imall 
plants  with  modn-atr  pressures  This  type  is  the  most  dan- 
gerous in  existence,  f^wing  to  the  large  i(uanttty  of  steam  and 
water  cnnintned  in  a  fonn  nf  vessel  which  can  hut  imper- 
frctly  resist  abiioniial  strains  which  may  be  brought  unon  it. 
They  require  watching  to  «ec  that  there  is  water  supplied  in 
sufHcieot  amount  at  all  times:  that  the  wjiter  is  free  from  min- 
eral salts,  oil,  etc.;  tttat  ihc  fire  is  proportional  to  the  work 
and  that  the  pressure  dors  not  exceed  a  certain  lafe  bmit.  The 
las)  two  objections  have  Ikcu  partially  overcome  by  ihc  use  of 
liquid  fuel,  which  permits  the  fire  10  be  mure  mdily  adjusted 
and  rontrolltd  by  the  ttrum  pressure.  The  danger  from 
having  tou  much  pr(«sure  or  tniudicicnt  water  it  always  (irncnt 
and  cannot  be  avntilcd  with  certainty  by  the  coiiventionai  safe- 
guards, such  at  Mfcty  valve*,  fire  checks  and  water  gauges. 

The  advantages  of  the  shell  type  are  tlut  owing  to  their  great 
storage  capacity  there  is  considerable  htitude  in  the  control- 
ling forces,  giving  the  operator  time  to  watch  them.  There  is 
also  spare  prjwer  available  for  e^ttra  demands. 

Water  tnSe  boilers  are  used  almost  exclosirely  in  large 
power  pUnt»  and  In  the  navy.  They  prrmli  high  pressures  to 
be  carried  with  reasonable  safety.  Tbe  steam  drums  which 
carry  tlie  sturetl  steam  are  not  subject  to  the  grmt  variations 
in  temperature  and  the  corroding  influences  ol  impure  water. 
nor  are  they  in  direct  conuct  with  the  fire.  Tlie  part  which 
U  Mibjcctcd  (o  thoM  adTtnc  inflaences  la  modern  boilers  U 


made  of  seamless  tubes  oE  the  best  quality  and  they  arc  Ur 
more  capable  ol  withatandtng  abnormal  strains  than  the  shcJl 
type.  They  are  open,  liuwcveT,  to  the  same  ubjecttuti*  tn  re* 
gaid  tu  water  teed  and  excess  of  pres»urc  as  the  shell  boiler, 
but  in  a  less  degree,  boilers  of  this  class  are  fairly  ccooora- 
ical,  especially  when  used  in  connection  with  sercral  expan- 
sion engines,  and  may  be  used  to  advantage  in  such  convey- 
aticcs  as.  owing  to  their  sire  and  constant  use,  require  special 
attcndanu,  vir..  passenger  busses,  heavy  trucks,  fire  »$>• 
paratus,  etc. 

Flash  boilers,  which  are  but  little  understood  and  often  too 
quickly  condenmcd,  have  the  great  advantage  uf  simplicity 
and  absolute  safety,  which  leatures  make  them  the  ideal  boiler 
lor  sett  propelled  vehicles.  First  brought  out  in  this  country 
by  HerrcshofF,  they  were  used  uii  a  number  uf  yachts,  but 
have  generally  failed  through  lack  of  control  of  the  &re  and 
because  of  a  system  oi  return  piping  which  did  not  pcrnut 
of  forcing  the  water  lUrough  overheated  tubes.  Ordttary 
screwed  juiais  were  also  apt  to  cause  leaking  when  altcriutciy 
cooled  and  heated.  Uy  the  use  of  seamless  steel  lubtng  uf 
small  bore  and  thick  walls,  and  the  Thonuon  electric  weld- 
ing process,  it  is  possible  by  moderate  labor  to  make  such  a 
boiler  that  wilt  weigh  but  75  lbs.  in  its  geueraung  parts  and 
give  a  steady  uutput  ol  4  h.p.  m  a  suitable  engine.  It  can  with- 
suud  pressures  up  to  O.ouo  lbs.  and  rciiuues  neither  steam 
gauge  nor  wiitcr  glass.  Normally  the  fire  is  banked  with  nu 
water  in  the  buitcr.  To  start  action  water  is  Jotcrd  inlu  ihc 
coil,  which,  upon  the  formation  ol  Meats  and  tts  use  m  the 
engine,  automatically  maintains  the  water  feed  and  keeps  the 
nrc  proportioiuite  to  the  work.  If  anything  goes  wrong  one 
may  get  stalled  as  with  any  other  machinery,  bin  without 
thereby  incurring  die  slighcst  danger.  Again,  the  steam  pro- 
duced IS  «uperhcalrd  and  uf  a  high  (>rruurc,  which  coDduces 
tu  an  invisible  exhaust.  Under  normal  conditions,  even  on 
frosty  days,  but  little  condensed  steam  is  visihle. 

To  use  supcrhratcd  kicain  effectively  a  special  cngiac  had 
to  be  designed,  m  which  Prof.  Thonuon  showed  his  osiial 
independence  of  the  beaten  path.  The  tad  that  about  the 
same  time  Mr.  L^on  Scrpoliat,  in  France,  produced  inde- 
pendently a  similar  engine  and  tnetht.Ml  of  control  diies  not  in 
any  way  detract  from  his  credit.  This  type  ol  plant  is,  rti 
the  writer's  opinion,  dehiincd  to  make  the  steam  carriage  aa 
sate  a  conveyance  as  tbe  electric  varrtage,  Itcing.  tiowevcr, 
without  the  excessive  weight  and  tts  limitation  to  coodftiofta 
of  local  supply  or  recharging. 

It  would  be  unfair  to  the  reader  lo  state  that  there  arc  tut 
drawbacks  in  a  boiler  of  the  llash  type.  The  shorter  life  of 
the  superheating  part  of  the  btulcr  and  the  closer  methods  o{ 
control  rei|uirej  to  Icrd  the  boiler  with  wata*  and  the  bunicff 
with  fuel  arir  tlic  chief  dittidxatitagrt.  It  stands  to  reasno  Ui»l 
iu  the  riash  mnhud  of  generating  ^icam  without  storage,  which 
might  be  hktned  m  tinance  In  the  trnmediale  spending  of  one's 
earnings,  the  steam  gencrvhoa  and  heat  produi-iion  must  be 
made  10  follow  each  other  closely.  While  involving  a  greater 
research  and  cxprrieoce  as  to  the  proper  comtruciioa  ol  the 
controlling  elements,  ibcsc  are  well  within  the  commercial 
production  and  understanding  o!  men  of  average  intelligence; 
They  may  be  rammed  up  as  follows: 

Into  •or  end  ol  the  Iwiler  coil,  water  is  fr>n:*d  in  a  deA^c 
controiUble  quamiiy  and  at  the  same  time  the  bumrf  ia  M 
in  a  definite  ratio  thereto.  From  the  other  end  of  the  coil  the 
stsam  IS  fed  to  (he  cngme.  whfeh,  being  provided  willi  tmn- 
actuated  poppet  voire*  and  an  exhanst  uncovered  by  the  pm- 
ton  itself,  can  work  at  iu  beat  whh  a  consumption  §0  re- 
markably small  ai  ao  Iba.  of  water  per  hone-power  hoof,  Md 
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this  m  an  engioe  ui  not  more  tliau  i  tup.  normal,  without 
conipounUing  or  condensing.  An  engine  with  tour  cylinders 
gives  4  li.p.  A  regulating  lever  allows  the  combined  tjuantity 
oi  oil  and  water  to  be  varied  at  will  and  thereby  controls 
speed  and  torque  without  any  change  g|  gears.  The  boiler,  ti 
too  higbly  hcaietl,  may  wear  out,  but  it  is  so  cheap  to  build 
and  so  eauly  replaced,  that  when  one  considers  the  absolute 
Micty  obtained  by  its  use  this  item  need  not  be  considered  as 
importanL 

While  it  18  admitted  that  in  starting  out  in  a  radically  new 
hne  many  dilhcultics  have  to  be  overcome  which  do  not  exist 
in  other  well-known  types,  it  is  gratifying  to  see  that  once  they 
are  overcome,  a  carnage  is  produced  which  uses  ordinary 
kerosene  (not  gasoline)  as  a  fuel,  burning  tlie  same  automat- 
ically with  practically  no  odor,  and  which  can  climb  any 
grades  to  30  per  cent,  without  any  change  oi  gears.  Such  a 
carriage  shows  very  httic  steam.  i&  not  afTccted  greatly  by  the 
quality  ol  the  water  used  and  tias  a  boiler  which  under  all 
conditions  is  absolutely  sale  against  danger  from  explosion. 
This  safety  is  not  obtained  by  surrounding  it  with  controlling 
safeguards,  but  follows  from  its  construction.  It  can  be  de- 
stroyed by  violence,  but  cannot  at  the  same  time  injure 
anv  one 
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The   House  Compound   Vehicle  Engine 
and  Water  Tube  Boiler. 

Uenrr  A.  House,  of  Bridgeport.  Conn.,  inventor  of  the 
system  in  use  by  the  Liquid  Fuel  Engineering  Co..  of  Cowes, 
i.  W'..  England,  has  designed  an  engine  for  heavy  vehicles 
weighing  175  Ihs.,  with  pumps  attached  and  running  up  to 
2,000  revolutions  a  minute.  It  is  of  the  compound  steeple  type 
wit'i  hollow  pistnii  valves  operated  by  link  motion  and  thrcc- 
thri^w  cr.ink.  the  case  being  closed. 


TU£  MOUSE  VS1IICLK  BNOINBS. 


ore-half  of  the  case  removed  to  show  the  grouping  of  the 
tubes,  which  arc  sn  arranged  that  a  steam  blow  pipe  can  be 
passed  along  between  them,  cleaning  ihera  in  a  few  minutes 

ttithi'Ul  removal  of  the  case. 


RNGINF.    AND   BOII.EB. 

The  cylinders,  lyi-'m.  high  pressure,  3>^-in.  low^tressure  and 
3^^'in.  stroke.  The  floor  space  is  8  x  24  in.  and  the  height 
26  in. 

HOUSR   WATER   TUBE   BOILSIt. 

The  photograph  show*  one  of  Mr,  House's  patent  non-cor- 
ro»ve  water  tube  vehicle  boilers  for  liquid  fuel  (15  b-p.),  with 


GROtTPING  OF  BOILER   TUBES. 

Thi.s  bdiler  has  65  sq.  fi.  of  heating  suriace  and  208  V5-in. 
seamless  drawn  copper  tubes  secured  by  patent  fastenings. 
Its  weight  is  about  550  lbs.  with  contents  and  including  mrc 
and  water  regtilators.  Its  floor  space  is  18  x  34  in.  and  its 
height  26  in.  It  has  a  ibcrniosiatic  regulator,  rendering  it  im- 
possible to  bum  the  boiler  from  lack  of  water,  and  also  a  fusi- 
ble safety  plug,  which  is  claimed  to  make  it  "fool  proof."  It 
is  designed  to  carry  250  lbs.  pressure  and  is  tested  according 
to  Government  rtiles  for  marine  boilers. 


K.  Ko.  U.  Dtc  1  UN. 


THE   HORSELESS   AGE. 


45 


in  the  case  of  low  witer,  for  if  the  tube  sheet  becomes  over- 
heated ii  usually  lets  go  from  all  the  tubes  at  once,  suddenly 
rd'asine  the  heated  water  and  steam  (n  a  downward  direction. 
This  projects  the  whole  apparatus  upward,  skyrocket  fashion, 
and  with  ircracndimis  force.  It  can  be  shown  that  the  energy 
contained  in  4  gals,  of  water  under  the  temperature  and  pres- 
sure of  steam  at  200  lbs,  per  square  inch  is  capable  of  caus- 
inc  as  much  destruction  as  the  explosion  of  nearly  if  not  quite 
.(3  lbs.  ol  gunpowder.  An  explosion  of  this  kind  would  prob- 
ably cause  a  feeling  of  pain  and  surprise  to  those  sitting  direct- 
ly over  the  boiler.    !•  would  also  probably  cause  death. 
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The  following  design  of  water  tube  boiler  is  very  simitar  in 
general  principle  to  thnse  in  use  for  larger  powers,  though 
with  inii>ortant  modifications.  It  is  calculated  for  a  working 
pre^ure  of  200  lbs.  per  square  inch,  and  a  large  factor  of  safety 
has  been  used  in  figuring  the  various  parts: 


DATA. 

Heating  surface 46.5  sq.  ft. 

Capacity  in  water 4.4  gals. 

Weight  of  hoikr tso  lbs. 

Sise  of  copper  tubes |^  in.  x  No.  34  gauge 

Length  of  tubes  exposed 13  in. 

Nnmljer  of  lubes .,..408 

Width  of  boiler la}^  in. 

Height  of  boiler 27  in. 

Depth  of  boiler i8  in. 

Weight  of  copper  tubes 40  lbs. 

As  will  be  seen  from  the  drawings  the  boiler  is  constructed 
of  a  nest  of  f^-in.  copper  tubes  expanded  into  two  cast  steel 
headers,  A  and  D,  and  the  headers  connected  to  a  steam  and 
water  drum  above.  The  drum  is  placed  horizontally  and  the 
tnhrs  and  headers  are  inclined  at  an  angle  with  it.  The  heated 
water  rising  flows  upward  through  the  tubes  into  the  water 
spices,  and  continuing  upward  reaches  the  water  drum 
through  the  2-rn.  connection  c.  Here  the  steam  and  water  are 
separated  and  the  water,  continuing,  leaves  the  drum  at  the 
other  end  and  flows  downward  through  the  water  space  to  the 
lower  ends  of  the  tubes,  where  it  again  begins  its  journey,  ft 
will  be  seen  that  a  rapid  and  continuous  circulation  is  main- 
tained in  each  one  of  the  tubes,  allowing  no  time  for  the  for- 
ma! Ion  of  scale.  In  no  part  of  the  boiler  is  the  water  at  rest 
for  a  moment  except  in  the  small  space  in  the  lower  end  of 
the  rear  header.  Here  is  provided  a  mud  space,  where  aTl 
sed:ment  may  collect  and  be  blown  off.  The  headers  are  each 
ca^t  in  two  similar  pieces  from  steel,  one-hnlf  being  drilled 
with  slichdy  tapering  holes  and  the  tubes  expanded  into  them 
with  a  Imrnishing  tool  in  a  drill  press.  The  outer  edges  are 
pUned  and  finished  to  make  a  steam  tight  joint  and  are  bolted 
toarthcr  with  T'^-in.  hnJts.  d  d  d.  The  two  halves  of  each  header 
af  stavrd  with  eight  -T^-in.  studs  screwed  into  eight  of  the 
holes  as  drilled  for  the  lubes,  and  passing  through  the  outside 
face  of  hradrr  are  secured  by  nuts,  e  e  e.  Although  the  tubes 
as  exoandrd  into  their  holes  wou'd  he  capable  of  holding  the 
headers;  together,  yet  Ihev  arc  not  allowed  to  do  this,  hut  in- 
stead the  strain  is  taken  by  eight  ^-in.  bolts  passing  through 
m-h  header,  as  shown  at  f  f  f.  and  having  nuts  or  shoulders 
which  bear  against  Innrr  face  of  header  at  g  g  g. 

Steam  pipes  to  engine,  boiler  feed  and  blow  off  enter  as 
sbown,  Thr  connection  between  water  space  and  steam  drum 
could  be  made  nf  r'^-in.  !«tcam  fiitings.  though  shown  as  a 
«-'^M  rorfiTniaiJon  of  the  drum  reduced  in  diameter  to  2  in, 
Thr  sheet  iron  casing  and  lagging  around  boiler  are  not 
shown.  This  boiler  is  calculated  to  develop  8  to  to  ho.  and  is 
suitable  for  a  cirruice  weighing  800  to  t.aoo  lbs.  and  carrying 
four  persons  with  Ingonge.  as  for  touring.  For  a  lighter  two- 
wealed  carriaw*'  the  si^e  of  boiler  might  he  considerably  re- 
dnrrd,  .illnwine  not  more  than  ,to  sq.  ft.  of  heating  surface. 
Heating  surface  composed  of  horitontal  tubes,  as  in  this  con- 
strurtion  is  far  more  effective  than  the  same  amount  of  sur- 
face rcrtiriTIv  rlt^nn^cd  Thl<  hoilcr  can  be  rcadilv  taken  apart 
f'T  ipsorrtion  and  rena'r.  nnd  on  account  of  the  rapid  and 
conm'ete  circnintion  it  is  imposvibte  for  scale  to  form,  thus 
avo'dinir  delcrir'ration  and  loss  of  imwer.  And  last  of  all.  it 
t«  <af^  For  should  all  the  water  Iw  boiled  mit  the  only  dam- 
age that  would  occur  would  be  the  splitting  of  a  few  of  ih^ 
tubes  and  the  gradual  reduction  of  the  pressure. 
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The  Locomobile. 


By  R.  I.  Oegs- 


The  Locomobile.  Suuihopc  pattern.  Ii*»  a  lingle  swi  ro  carry 
two  passeiigcns;  wrialu  about  450  !*»»•:  a^-'"'  bicycle  pattern 
wheels,  and  i-in  piinimatic  tir«»;  wh«t  base  about  5*  in-  *nd 
the  gaugt  50  in.  Tbei<  dimcnsiona  may  have  been  slightly 
chan««4  «  diffeK-nt  period*  o(  manufacture  and  should  be 
considered  *s  ipprommate  (o  the  average  product  of  the  fac- 
tory. 

The  ffan»e  i»  neatly  baill  up  on  cycle  lines,  using  ij<i-in. 
itetl  tubing.  The  ortjdnal  frame  on  the  first  Stanley  carriage 
•ccn  by  the  writer,  was  entirely  of  str^ipht  line  construction. 
»ti/rcnrd  or  reinforced  by  suitable  wooden  cores  at  various 
point*  Following  out  the  idea  of  American  pin  girder  con- 
struction, the  old  friiinc  was  jointed  with  turned  fttuds  braced 
into  the  tubes  and  passing  through  holes  in  the  corner  pieces. 
The  present  frame  avoids  this  expensive  arrangement  by  giv- 
ing a  curve  to  the  tubes  winch  pass  over  and  lengthwise  of 
the  axles.  The  ends  of  tJte  curved  member  are  brazed  into 
a  fitting  which  also  retnlns  the  axle  tubes. 

The  frame  supports  the  steering  apparatus,  which  is  of  the 
simplest  type;  the  steering  lever  acts  upon  a  crank,  which  in 
turn  is  connected  by  two  i>ma]l  lods  to  the  pivots  of  the  for- 
ward wheels.  The  pivots  have  the  familiar  offset  cranks  to 
increase  the  turning  effect  upon  the  inner  wheel  when  round- 
ing ■  carve 


In  Fig.  I  ia  shown  a  plan  of  the  gcneraJ  arrangement  of  the 
mcchanitm  and  tanks. 

Here  M  M  are  the  gaugea,  the  one  indicating  the  steam 
pressure  in  the  boUer  C,  usually  i^  or  less,  and  by  meaos  of 
a  regulator  kept  below  150  lbs.  to  the  square  inch;  the  other 
shows  the  air  pressure  in  the  gasoline  lank  T.  The  prcaatire 
in  T  is  obtained  by  means  of  a  small  hand  pump  temporarily 
connected  to  a  nipple  near  M.  this  procedure  being  similar  to 
the  process  of  inflating  pneumatic  tires.  This  air  pressure  is 
used  to  drive  the  gasoline  through  the  burners  to  the  boiler 
base. 

The  oil  reservoir  T  is  placed  under  tlie  feet  of  the  pauen* 
e-iTS  and  is  filled  through  a  screw-capped  opening.  To  the 
right  of  ibe  passengers  and  convenient  10  the  hand  of  the 
driver  arc  placed  three  handles,  a,  f  and  o.  working  on  a  com- 
niim  axis.  The  first,  a.  regulates  the  admistiun  of  steam  to  the 
cylinders  and  consequenOy  governs  the  speed  of  the  vehicle. 
The  handle  acts  by  means  of  a  lever  on  the  throttle  valve  A 
by  means  of  a  hollow  rod.  K. 

The  second  handle,  f.  is  connected  to  F  by  another  hollow 
rod  passing  through  K;  tliis  works  directly  upon  the  sector  of 
tht  link  motion  and  is  e(|ually  useful  lor  a  temporary  Hop  or 
change  of  speed  as  well  as  reversing  the  carriage. 

The  third  lever,  o,  regulates  the  feed  water  through  a  fay-pou 
valve,  O.  This  valve  can  be  adjusted  to  return  a  portion  or  all 
of  the  supply  back  to  the  tanks. 

The  boiler  C  is  placed  in  the  middle  of  the  body  and  is  car- 
rounded  by  the  water  tanks  H  If  in  horseahoc  form.  This 
arrangement  has  the  advantage  of  beating  the  water  to  toOM 
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extent  prior  to  its  introduction  in  tlie  boiler.  The  water  is 
pcured  into  the  unks  through  a  small  square  opening  directly 
behind  the  seat. 

The  exhaust  steam,  after  leaving  the  cylinder,  passes  into 
the  chamhcr  H,  which  ;icts  as  a  muffler  to  some  extent,  and 
from  thence  through  a  tube.  c.  to  an  opening.  I.  through  the 
water  reservoir,  and  thence  to  Ihc  rear  of  the  vehicle. 

The  tube  S  leads  to  the  safety  valve,  set  at  170  lbs.  to  the 
square  inch. 

The  differential  gear  is  placed  on  the  center  of  rear  axle;  it 
cairies  the  band  brake  pulley,  which  Is  operated  by  a  foot 
lever,  p, 

Stram  is  Rcnerated  in  an  uprtKht  tubular  boiler.  C.  This  is 
composed  nf  a  sheet  steel  cylinder  with  heads  of  the  same 
material.  This  is.  we  understand,  the  material  now  used. 
Ihongh  in  the  earliest  carriage  copper  was  the  choice  for  this 
purpose.  Around  the  boiler  shell  arc  wound  two  layers  of 
steel  wire,  about  No.  iS.  Brown  &  Sharpc  gauge.  This  in- 
creases the  strength  of  the  boiler  immensely.  There  are  300 
copper  tubes  about  ^  in.  diameter  and  Ko.  so.  B.  &  S.. 
thick.  These  tubes  are  expanded  in  the  tube  sheets  and  form 
pasMgcs  for  the  heated  gases  arising  from  the  combustion  of 
oil  in  (he  burner  situated  directly  underneath. 

The  boiler  is  piped  to  a  water  glass,  N.  on  the  outside  of  the 
carriaRc  body;  a  small  mirror  placed  on  the  dashboard  below 
the  gage  M  permits  inspection  of  the  water  level.  Boiler  has 
aboat  45  sq.  ft.  of  heating  surface. 

To  the  writer  the  Stanley  burner  is  the  most  notable  feature 
of  the  t.ocoraobile.  and  an  attempt  at  a  thoroagh  explanation 
of  its  peculiar  construction  will  now  be  given.  Tliree  views 
of  the  burner  are  shown  in  Fig.  2.  the  upper  one  being  the 
plan  and  the  others  a  vertical  elevation  and  section  respect- 
K'ely.  The  burner  body  is  made  of  a  flat  cylinder  of  the  same 
diameter  as  ihe  boiler  and  attached  thereto  by  angle  fittings. 
A  A.  The  oil  fuel  passes  from  the  supply  tank  T  through  the 
boiler,  where  it  15  heated  to  a  jrasenuF  condition,  and  enters 
the  burner  in  a  stale  of  vapor.  The  body  of  the  burner  holds 
a  smaller  concentric  cvlinder  of  sheet  steel,  which  receives  the 
vaoorixed  oil  from  the  boiler. 

This  latter  rccentacle  is  traversed  by  1x4  vertical  copper 
tubes.  E  E  E.  These  form  air  passages,  and  the  scheme,  it 
may  be  here  stated,  is  analogous  to  a  Bunsen  gas  burner  in 
mtUlipIc  form.  Around  each  of  the  air  passages  R  the  steel 
notier  sheet  Is  perforated  with  ao  holes  about  1-32  in.  diameter. 
The  vaporircd  oil  escapes  thrntigh  these  small  holes,  ignites 
and  in  long  flime<  sweeps  up  Into  the  300  tubes,  where  it  is 
ihorouehly  consumed  with  an  intense  heat. 

\  tnhe.  T.  receives  the  oil  vapor  coming  from  the  reservoii 
to  the  burner. 

In  the  side  of  the  burner  is  cut  an  opening,  b.  to  receive  an 
auxiliary  heatfne  tube  when  the  boiler  is  cold  and  it  is  ncccs- 
•aryto  volatilise  the  oil  by  additional  means  to  those  employed 
when  the  vehicle  is  in  motion  This  heating  tube  is  In  Ihe 
form  of  a  return  bend  or  U.  This  i.s  heated  and  connected  hv 
a  branch  from  the  nil  regulator  The  openinc  c  receives  the 
(obe  convevinjf  casoline  to  burner  from  boiler. 

The  oil  regulator  is  a  simple  contrivance  for  varying  the 
amoont  of  vaporijted  gasoline  sunnhVd  to  t^e  burner  in  order 
t.»  maintain  a  con^t.inl  pressure  in  the  boiler  irrespective  of 
load  or  speed  of  vehicle.  The  regulator  consists  nf  a  metal  dia- 
nhraam  held  between  the  rims  of  two  circular  chambered 
castings  by  a  steam  tight  Joint:  one  side  of  the  diaphragm  is 
pi[>ed  direct  to  boiler  and  pressure  acts  directly  thereon;  on 
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Fig  .2 


the  other  side  of  diaphragm  Is  attached  the  rod  leading  to 
valve  regulating  oil  supply.  Thus  when  the  boiler  pressure 
reaches  a  predetermined  point  the  diaphragm  moves  outward 
and  by  means  oE  the  rod  cuts  off  ttie  oil  supply  to  burner,  and 
as  pressure  drops  the  reverse  action  takes  place,  maintaining  a 
constant  pressure  thereby.  The  regulator  is  of  bronze,  with 
brass  piping,  and  is  at  once  a  neat  and  effective  contrivance. 

It  will  be  noted  that  the  air  passages  K  E  remain  open,  and 
when  vehicle  slops  and  pressure  in  boiler  raises  to  the  point 
when  regulator  cuts  off  oil  the  cold  air  passing  up  tlirough 
boiler  tubes  materially  aids  in  bringing  down  the  temperature 
and  pressure  tn  boiler. 

There  is  a  vast  difference  between  burning  fluid  gasoline 
and  gasoline  vapor  with  air  current  passing  freely.  Suppose 
the  covers  to  peep  holes  are  left  open,  as  the  writer  has  occa- 
sionally seen  them,  and  under  favorable  conditions,  as,  for  ex- 
ample, nmning  on  a  down  grade,  the  snpply  of  oil  to  burner  is 
diminished  and  the  enfeebled  flame  is  easily  blown  out  The 
gasoline  vapor  from  the  boiler  is  liable  to  condense  and  col- 
lect about  the  adj-icent  surfaces  and  suddenly  burst  into  flame 
on  the  exterior  of  the  casing.  The  obvious  way  of  avoiding  this 
condition  would  be  a  pilot  light,  which  would  to  a  certainty 
Insure  the  lighting  of  the  vapor  as  it  issues  from  the  inlet  tnbe  of 
burner.  Sc^■cral  accidents  with  gasoline  burners  under  auto- 
mobile boilers  have  occurred,  not  only  with  the  particular  ma- 
chine under  consideration,  but  others,  and  even  at  the  risk  of 
adding  some  complication  and  weight  everything  that  me- 
chanical skill  can  devise  should  be  applied  to  the  safe  and  com- 
plete combustion  of  so  inflammable  a  liquid  as  gasoline. 
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The  enjine  U  a  lwo-<ylindCT.  vertical  nuriDC  lype  with  ball 
hfiung  cranks  and  shaft.  It  is  atiaclicd  to  front  of  boiler  and 
U  directly  under  the  seat.  The  engine  frame  is  of  the  light'*! 
T-angIc  constnictfon  with  single  shoe  g^iides.  From  ccnlci 
of  crank  shaft  to  top  of  cylinder  covers  eqtuJs  17  S-16  in .  the 
stroke  is  3V^  in.  and  cylinder  diameter  2^  in.  In  ccnitr  r*f 
crank  »haft  ts  the  chain  sprocket  of  I3  Iceth;  the  Baldwin  chain 
runs  over  a  34'tooth  sprocket  on  the  differential  gear  on  the 
rear  axle.  The  engine  turns  at  some  300  revolutions  per  riin- 
utc  and  develops  nearly  5  h  p.  at  this  speed. 

To  start:  First  fill  up  the  water  tanks  and  the  hoiler  to  a 
height  indicated  oil  the  water  glass:  see  that  the  reservoir  con- 
tains sufficient  oil  under  air  pressure  and  all  the  mechanism  is 
well  oiled  and  then  proceed  to  the  burner. 

As  already  indicated,  get  the  healing  tube  hot  In  any  con 
venient  flame;  a  forge  or  plumber's  outfit  will  «er\-e  admirnblv 
insert  this  tube  in  the  opening  I  of  the  burner  and  branch 
by  one  of  itn  extremities  to  a  pipe  from  the  regulator.  The 
other  extremity  comes  to  the  opening  in  the  burner  tube. 
Then  open  the  regulator  valve.  This  allows  the  oil  coming 
from  the  reservoir  to  be  vaporized  by  its  passage  through  the 
he.iting  tube  and  the  vapor  enters  the  burner  by  the  avenue 
T.  When  the  temperature  of  the  boiler  is  sufficiently  high  to 
heat  the  nil  tube  passing  through,  the  valve  leading  to  the 
U-(ube  it  closed  and  (be  hot  tube  is  removed  and  for  the 
future  the  burner  is  automalicatly  covcmed  by  the  boiler 
pressure. 

So  far  AS  the  achievements  of  the  LoeomobHe  In  hill  cHmb. 
ing  and  speed  contests  are  concerned,  these  are  well  described 
in  (he  literature  distributed  by  the  Locotnohite  Co.  and  need 
not  here  be  repeated ;  sufficient  information  is.  however,  given 
to  permit  the  reader  a  fair  graro  of  the  *everal  peculiar  eon- 
«lnip(ive  detaiN  of  an  exceedingly  interesting  attempt  to  solve 
the  prnblcmi  Incidental  to  the  application  of  fleam  to  highway 
locomotion. 

The  Locomobile  has  been  largely  Imitated  tn  the  United 
States  hf  other  buitden. 


CARKIViai   KinilNS:,  CtAO  *. 

Mr.  Clark's  steam  do»-a-do» 
Oct.  4-  A  iiill  more  inieri- 
wagon  he  has  since  completed  U»  J.  G. 
bakcrsy  853  Albany  5l,  BoMon,  Mats, 
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Steam  Engines  in  the  hub5. 

The  Keystone  M.  &  M.  Co..  of  Lebanon.  Pa.,  Iiave  l^L' 

completed  1  steam  automobile  on  ihe  lines  indicated  by  tbc 
engraving  IkIow.  The  m<:itive  power  U  »team,  generated  by  • 
small  tubular  upright  boiler  of  ihc  gcncnl  shell  type  cued  in 
light  vehicles.     The  appltcatira  of  steam  is  thmgli   imaSI 


The  Clark  Steam  Vehicles,  Boilers  and 
Engine5. 


Edward  S  Clark,  a  marine  engineer  of  772  Frreport  St.. 
Harrison  Souare.  Bo*ton.  Mass..  is  constructing  special  en- 
gine* and  boilen  for  rarriape*.  He  manufactures  two  slyle* 
of  engine*,  a  double  cylinder  reversible  weighing  50  lb*.,  and 
a  double  cylinder,  double  acting  reversible  engine  weiglunc 
55  His, 

The  first  is  reversed  by  an  independent  shaft  driven  froir 
the  crank  shaft  by  encased  gears,  and  the  "lecond  hv  link  mo- 
tinn.  The  hronje  cross  head,  of  the  slipprr  pattern,  fits  amnnd 
the  slide,  which  is  of  sleet  and  forms  the  back  of  the  frame 
The  base  is  a  bronze  casting.  Crank  «b»fu.  CAnoecitnc  rnds, 
pistons,  etc  are  of  forced  steel. 

The  holler  which  is  at  present  buHdlnc  Is  of  the  »fTlf«l 

steam  shell  type,  with  heads  of  fltnge  «teel  Although  Hpht 
thfv  are  *tf"nc.  Urine  fcsled  t»t  q  prrs<«nrr  M  JVio  ths  The 
heiffht  from  bfifiom  of  burner  to  top  ol  hood  is  31  in  and 
the  diameter  irt  in. 

The  burner,  en  which  Mr.  Oark  has  applied  for  palmts,  is 
on  the  Hansen  principle,  ttiing  diaphragm  regulator  to  mann* 
tain  a  nnifonn  pressare. 
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cylinders  in  ihc  hub  of  the  wheel,  as  shown  by  the  cut,  each 
ol  the  rear  whet-ls  being  supplied  with  three  small  engines  oi 
th«  type.  This,  it  is  claimed,  permits  an  increase  oi  power, 
according  Lo  the  size  of  the  boiler  and  cylinders  used,  and 
aJso  allows  the  constructiun  of  vehicles  uf  a  lighter  type  than 
when  heavy  engines  are  attached  to  the  body  or  framework  uf 
the  carriage.  The  fuel  i&  gasoline  generated  from  a  hydro- 
carbon burner. 

'Hie  construction  oF  the  motors  is  such  that  they  tii&pensc 
^ith  ihe  use  of  sprockets,  chains  and  compensating  gears,  each 
rheel  being  independent  of  the  other  on  a  stationary  axir. 

At  a  speed  of  200  revolutions  of  the  engine  the  carnage 
will  travel  jo  miles  an  hour.  The  company  expects  to  be  iit 
position  10  supply  both  light  vehicles  and  trucks  for  di'Uvcry 
purposes  at  an  early  day.  Their  factory  is  well  equipped  for 
work  of  this  nature. 


The  Stanley  Hfg.  Co/s  Steam  Carriage. 

Ihe  Stanley  Mfg.  Co.,  I^wrence,  Mass.,  and  117  Lincoln 
St-,  Boston,  Mass.,  furnish  the  following  very  complete  data 
o(  fhc  steam  carriage  which  they  manui'actitre: 

The  engine  has  two  cylinders,  2!4  in.  diameter  and  4-in. 
stroke,  and  speeds  up  to  80  revolutions,  corresponding  (o  iS 
milii  an  hour.  Its  weight  with  feed  pump  is  about  60  lbs. 
The  cylinders  ?.r«  lined  wi:h  cast  iron  bushings  and  are  jack- 
eted with  steam  at  boiler  pressure.  The  cylinder  jackets  arc 
drained  back  into  the  boiler.  The  cylinder  valves  are  of  cust 
ir  jn,  working  on  bronze  scats,  and  are  of  the  Allen  double 
port  type. 

The  valve  motion  is  the  well-known  Marshall  gear,  largely 
Ui«d  on  marine  engines.  The  engines  are  reversible  and  the 
cui-ofF  can  be  varied  from  one-quarter  to  thrcc-quancr  stroke 
by  the  motion  of  the  revcrsmg  handle.  The  pistons  arc  madr 
of  mild  ^tccl.  turned  from  the  solid  bar,  and  are  each  Atted 
wtih  two  cast  iron  spring  nngs  with  steam  tight  joint  piece 
to  prevent  steam  leaking  by  the  ends  of  the  ring  where  it  is 
cut.  The  cross  heads  are  of  bronze  and  have  very  large  wear- 
ing sttrfacc  upon  cast  iron  guide  bars.  The  crank  shaft  is 
drop  lorged  from  open  htrarth  steel,  and  runs  in  bronze  boxes 
Uncd  with  hard  Babbitt  metal.  The  crank  pin  end  of  the 
connecting  rod  is  of  the  marine  engine  type  and  is  fitted  with 
bronze  boxes  lined  with  hard  Babbitt.  The  crank  shalt  if 
countrrbalanceil  to  run  without  vibration  at  high  speeds. 

All  engine  and  valve  motion  bearings  arc  fitted  with  siphon 
oil  c-ups  and  oil  tubes,  and  all  oil  dripping  from  bearings  h 
caught  in  an  oil  tight  casing,  thus  giving  "splash  about"  lubri- 
cation to  crank  and  shaft  bearings.  The  entire  engine  and 
valve  gear  h  inclosed  in  a  dusl  proof  casing. 

The  boiler.  14  in.  in  diameter,  has  295  }4-in.  copper  lubes 
13  in.  long.  It  is  made  of  steel  5-^  in.  thick,  with  riveted 
joints.  The  longitudinal  joint  is  a  quadruple  riveted  double 
butt  strap  joint.  The  healing  surface,  including  the  copper 
feed  water  coit,  in  the  burners,  is  about  40  sq.  ft.,  and  would 
be  rated  as  about  4  h.p.  With  fittings  it  weighs  about  no 
lbs   and  is  tested  to  a  pressure  of  250  lbs. 

1  he  boiler  is  (itled  with  an  internal  dry  pipe  with  small 
holes  to  supply  dry  steam  to  the  engines.  The  outside  of  the 
boiler  and  smoke  bonnet  is  covered  with  magnesia  plastic 
composition  as  a  non-conductor  of  heat,  and  with  a  jacket 
of  polibhed  alumimim.  In  addition  there  are  a  pressure 
gauge.  Crosby  pop  safety  valve,  check  valve  (or  feed  water 
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inlet,  three  gauge  cocks,  glass  water  column  with  automatic 
shiii-ofT  valves  lo  prevent  the  escape  of  steam  and  water  from 
ibc  broken  glass,  and  an  auxiliary  hand  iced  pump  and  an  In* 
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the  other  jeti  when  they  ire  opened  by  the  diaphragm  rtgv- 
laior. 

The  pressure  at  which  the  diaphrttgm  regulator  do»cs  cui 
be  changed  by  a  rcgulaung  screw.  The  wctghi  of  Ihc  btitncr. 
wiih  its  feed  water  coil,  and  linmg  of  asbesios,  and  with  the 
vaporizer  tube  and  diaphragm  regulator,  is  49  Ibt.  Tht  con- 
stnicitoii  is  5Dch  that  a  back  Rame  is  impoutblc.  avoiding  the 
danger  of  tire. 

The  lop  or  body  frame,  wttich  supports  the  boiler,  mginr 
and  carriage  body,  weighs  50  lbs.,  and  ii  made  [rnm  solid 
drjwn  itect  tubing  with  all  Juiots  pinned  and  brucd.  The 
side  bitrs  arc  t'A  in.  outside  diameter  and  No.  u  gaage  or 
.109  in.  thick.  The  end  cro«s  bars  are  of  1^  in.  dtanctcr  Mad 
No.  12  gauge  or  .109  in.  thick.  Connections  to  the  springs 
are  steel  forgings  pinned  and  brazed  to  the  tubes.  The  lower 
(rAfiif.  wliich  carrin  the  springs  and  axtrs,  is  made  of  solid 
drawn  steel  tubing.  Tfie  side  bars,  middle  cross  bar  and  front 
crass  bar  arc  ol  iH  m.  outside  diameter  and  No.  la  gauge  or 
.100  in.  tliick.  I'hc  rear  cross  hnr  is  i>iii  in.  outside  dumctcr 
an«J  No.  la  gauge  er  .109  in.  thick.  The  diagonal  frame  brace* 
are  of  steel  tubing  }ii  iiL  otttiide  diameter  and  No,  14  gauge  or 
■0^  in.  thick,  and  have  forged  ends  brazed  into  the  tube. 

The  rear  axle  Is  hollow  and  is  of  1^  in.  outside  dlaraeier* 
with  I  I'i6-in.  bole  lhrouf{h  it.  One  driving  wheel  is  firrnl/ 
fixed  to  this  axle,  while  the  other  is  fixed  to  a  sleeve  running 
loose  upon  it.  Both  axle  and  sleeve  are  connrcted  through 
the  usual  compensating  gearing.  The  large  sprocket  wheel 
carries  four  bevel  pinions  whirh  mr^h  inio  two  bevel  gears 
on  the  axle  and  axle  sleeve. 


BACK  VIBW  (*¥  CXaiMI,   HOltJUl  AM»  tiLNNtK. 

jector  for  the  supply  of  feed  water,  in  addition  to  the  power 
feed  pump  attached  10  the  engine.  The  hand  pump  under- 
neath the  wagon  is  used  to  get  up  »tcam,  the  (locomotive)  in- 
jector to  force  waler  in  when  the  wagun  is  at  rest  mih  steam 
up  and  the  power  pump  when  the  wagon  is  moving- 

The  burner  is  14!^  in.  in  diameirr  and  ll^'i  m.  deep,  and 
contain*  a  copper  coil  through  which  the  feed  waler  is  pumped 
before  entering  iltc  boiler.  The  pipe  supplying  gasoline  to 
the  jet  distriliuter  pastes  across  the  bunier.  The  heal  from 
the  6rc  vaporizra  the  fuel  and  the  )ct  of  vaptirircd  gaioline  is 
blown  into  the  bnttom  clumber  of  the  burner,  drawing  with 
it  a  supply  of  air  for  its  combustion.  Tim  mixture  of  gaso- 
line vapor  and  air  rises  through  small  annular  nprninKs  i"  the 
top  of  this  bottom  chamber  and  bums  with  a  colorleu  flame 
in  the  upper  part  of  (he  burner  in  contact  with  the  lower 
tube  sheet  of  the  boiler.  Within  each  of  ilie  annular  openings 
through  the  bottom  chamber  is  s  tube  furnishing  an  aildi- 
tinnal  supply  of  air.  The  supply  of  gasoline  vapor  is  blown 
into  the  burner  through  three  jelv  Tlie  center  Jet.  or  torch 
jet,  is  always  Imriiinn  bmeaih  the  supply  or  vapori/er  tnbe. 
but  docs  not  (five  hral  enoiiRh  to  materially  raise  the  steam 
proMurc  in  the  Iwilcr  when  the  two  other  j«ts  arc  extinguished, 
The  two  remaining  jets  are  controlled  by  a  diaphragm  regu- 
lator actuated  by  the  pressure  in  the  boiler.  When  the  pres- 
sure is  raiMd  to  the  required  amount,  the  supply  of  vapor  it 
automatically  shut  ofT.  and  is  automaticalty  turned  on  again 
when  the  pressure  f&IIa.    Tfie  burning  lurch  jet  always  relights 
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The  rear  axle  is  fitted  with  roller  bearings  to  carry  the 
weight  of  the  carriage.  AD  hubs  arc  made  from  solid  drawn 
steel  tubing  with  forged  flanges  brazed  on.  The  spokes  are 
headed  hot  to  avoid  the  breaking  ofT  of  the  heads,  which  often 
happens  on  spokes  that  ire  headed  cold.  Rims  are  of  No.  la 
s.teel  with  braied  bott-strapped  joint.  The  tires  arc  2^'in. 
diamond  pneumatic. 
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SIDE  VIKW  OF  IIOILER  AND  BI;RNEK,  SHOWING  THStMOSTAT. 

The  carriage  is  furnished  with  two  band  brakes  working 
upon  bronze  brake  wheels  9H  in.  in  diameter.  One  of  these 
brakes  is  attached  to  each  driving  wheel.  The  brakes  arc 
actuated  by  a  foot  lever,  which  is'a  forging  pinned  and  brazed 
to  the  cross-connecting  shaft.  The  weight  of  the  front  wheel 
without  tire  is  16  lbs.,  and  witli  the  lire  26^4  tbs.  The  weight 
of  rear  wheel  willioul  the  iJrc  is  20  lbs.,  and  with  the  tire  36Vi 
Jb«.  The  wheel  gauge  is  4  ft.  8J^  in.  and  the  wheel  base  5  ft. 
4  in.  The  outside  diameter  uf  the  front  wheels  is  34  in.  and 
the  outside  diameter  of  the  rear  wheels  3S  in.  The  driving 
chain  >s  72  in.  long,  weighs  8  lbs.  and  if  of  a  pattern  which 
will  run  quietly  and  safely,  even  when  worn  considerably,  and 
when  considciably  out  of  pitch.  Both  chain  and  engine 
sprocket  are  hardened.  The  steering  handle  of  the  carnage 
controls  the  supply  of  steam  to  the  engine,  and  also  reverses 


the  engine.    The  capacity  of  the  water  tank  is  23  gals,  or  18 
to  25  miles. 

The  capacity  of  the  fuel  tank  is  8  gals,  or  70  to  ^«>  miles. 
The  weight  of  the  carriage  is  about  1,050  lbs.,  or  1,300  lbs. 
with  all  supplies  on.  It  is  furnished  with  two  side  lamps  and 
boot  and  with  either  canopy  top  or  folding  hood  top. 


The  Ofeldt  Steam  Carriag;e. 

This  carriage  was  constructed  by  Ernest  G.  Ofeldt.  of  F.  W. 
Ofeldt  &  Sons,  Brooklyn,  N.  Y.,  the  well-known  manufac- 
turers of  vapor  Idunches. 

The  motor  is  a  compound  vapor  engine  similar  to  the  one 
used  by  this  firm  in  its  launches.  The  generator  is  placed 
acioss  the  carriage  body  behind  the  dashboard  and  really  form- 
ing part  of  It.  It  is  constructed  of  coils  of  copper  pipe,  brazed 
together  anil  arrangi-d  in  such  a  manner  that  great  heating  sur- 
face is  obtained.  The  generator  has  been  tested  to  1,000  lbs. 
pressure.  The  fuel  15  stove  gasoline  burned  in  an  atmospheric 
burner,  producing  a  blue  Bunsen  tiamc  of  high  intensity.  The 
engine  consists  of  two  compound  engines,  having  cylinders 
i^  X  3  X  3  in.  stroke,  and  cranks  set  at  90  dcg.  All  the 
bearings  and  workinff  pans  arc  extremely  large  and  ample 
wearing  suriarc  is  provided.  The  engine  is  fitted  with  a  re- 
versing aiiachnicnt  and  is  fully  under  control  of  the  operator 
at  all  times.  Speeds  ranging  from  3  to  -'5  miles  an  hour  arc 
obtainable  at  will,  and  can  be  maintained  for  hours.  The 
wheels  arc  28  x  2'/^  in.,  with  ordinary  tandem  tires. 

Fnough  fuel  and  water  can  be  carried,  it  Is  claimed,  for  a 
run  of  45  miles.  The  cut  itlustraics  the  inventor's  experimental 
product.  It  is  not  a  thing  nf  beauty,  but  was  constructed 
merely  to  demonstrate  tlie  practicability  of  the  power.  Its 
total  weight  is  400  lbs.  Carriages  of  more  elaborate  design 
arc  now  being  constructed  and  will  be  on  exhibition  in  a  few 
months. 

The  machinery  has  been  subjected  to  all  kinds  of  hard  usage, 
and  Mr.  Ofeldt  a<>5urcs  us  that  under  all  conditions  01  road 
and  weather  it  has  performed  all  that  was  expected. 


The  Thomson  Steam  Carriage. 

The  Thomson  steam  carriage  weighs  1,350  lbs.,  has  a  wheel 
base  of  6  fi,  and  a  tread  uf  5  ft.  The  front  wheels  are  33  in. 
and  the  driving  wheels  36  in.,  two  sets  oi  wheels  being  cm- 
ployed,  one  wire  suspension  with  iKicumatic  tires,  and  ihc 
other  wooden  wheels  with  solid  rubber  urcs.  Each  driving 
wheel  is  provided  with  a  powerful  brake. 

The  steering  wheels  are  always  locked  in  any  position  in 
which  Oicy  are  left  by  the  steering  handle  by  means  of  a  hy- 
draulic check  of  the  same  consirurtitm  as  that  described  in 
The  Horseless  Age  of  September,  1898. 

llie  present  engine  h.is  four  singlc-aciing  c>lindcr8  geared 
to  an  inlrrmcdiate  shall  carrying  iliffcroniials.  and  from  that 
by  chains  and  sprockets  to  each  driving  wheel.  The  engine 
ha.-i  poppet  valve?,  cxhausls  through  holes  in  the  cylinder  wall 
and  is  governed  manually  by  a  cam  shaft,  which  gives  « 
variable  rul-off  and  reversal. 

The  kerosene  oil  is  kept  in  a  tank  under  low  pressure  and 
pumped  automatically  into  The  burner  according  to  the  de- 
tnar.ds  of  the  service.  The  carriage  will  run  thirty  miles  on 
one  charge  of  water  and  oil,  has  climbed  20  per  cent,  grades 
and  attained  a  speed  of  twenty-five  miles  an  hour  on  the  level. 


The  Riker  Electric  Vehicle  Co.,  of  Elizabcthport.  N.  J.,  have 
taken  nine  spaces  at  the  coming  Cycle  and  Automobile  Show 
at  Madison  Square  Garden, 
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Rtadtfi  uins  infoniMtlaB  trara  this  cWpartmsnl  are  requested  lo  (iv*  credit. 


Hachine  for  Flanging  Boiler  Heads. 
i\ 

A  new  machine  of  interest  lo  boiler  manufactarers  is  the 
boiler  head  flanging  machine  shown  here.  It  Is  adapted  to 
all  sizes  of  heads  from  \2  to  QO  in  ,  and  requires  no  hole  to  be 
punched  in  the  center  of  the  sheet,  and  no  formers,  except  for 
heads  below  35  in.  The  machine  consists  of  a  bed  resting  at 
its  ends  in  two  iipnKhts.  whose  upper  ends  carrj'  a  cross  beam- 
Icar  the  center  of  the  bed  is  a  vertical  spindle  carrying  a  table 
>n  top  and  driven  by  a  gearing  underneath.  Pasjting  thnniKh 
the  upper  beam  and  exactly  in  line  with  the  spindle  below,  is 
a  heavy  screw  to  whose  lower  end  is  fastened  the  clamping 
plate  by  a  swivel  joint.  A  large  capstan  nut  serves  to  operate 
tht*  screw.  To  one  side  of  the  table  is  placed  an  adjustable 
slide  carryings  a  vertical  roller,  which  can  be  clamped  at  a  dis- 
tance from  the  center  to  the  out.iide  of  the  roller  equal  lo  the 
radius  of  the  head  to  be  flanged.    Next  to  this  slide  is  another. 


^        ^ 


-.    ..  ^'*^ 


\       __  ■  ^^ 


carrying  a  system  of  links  by  means  of  which  a  housing  with 
its  contained  rutler  can  be  swung  from  a  horizontal  to  vertical 
position  in  a  true  circle  arc  around  a  predetermined  center. 
This  slide  is  so  clamped  to  the  bed  that  this  center  coincides 
with  the  center  ol  the  bed  of  the  vertical  roller.  TIte  hot  sheet 
coming  from  the  furnace  is  run  onto  the  tabic,  being  centered 
by  adjustable  stops.  The  clamping  plate  is  pushed  down  by 
means  of  the  pendent  handle  at  the  end  of  the  long  lever  con- 
nected to  the  upper  end  oi  the  screw,  and  the  sheet  clamped  by 
a  few  tnms  of  (he  large  nut.  The  edpe  n{  the  sheet  proieets 
over  the  nutsl'lt  nf  the  vertical  roller,  by  the  atnount  of  the 
Hange  of  the  finished  head.  The  machine  is  now  set  in  motion. 
re\*D!ving  t!ie  plate  rapidly,  and  the  flanging  roller  carried  by 


the  links  is  slowly  made  to  travel  from  its  horizontal  to  a  ver- 
tical position  by  means  of  the  worm  and  worm  wheel  and  the 
large  hamj  wheel  outside  the  upright.  This  causes  the  roller 
to  bear  iigainst  the  upper  iidc  of  the  sheet,  spinning  it  down 
over  the  vertical  roMer  until  the  Hanging  roller  has  reached  a 
vertical  position,  and  the  head  is  finished. 

The  machine  is  manufactured  by  A.  Falkenaa  109  North 
Twenty-second  St...  Philadelphia,  Pa. 


Seamless  Cold  Drawn  Steel  Boiler 
Tubes. 


The  Shelby  Steel  Tube  Co ,  uf  Cleveland.  O.,  wish  to  call 
the  altention  of  builders  of  vehicle  boilers  lo  the  advantages  of 
seamless  cold  drawn  steel  tubing  for  boiler  tabes.  According 
to  the  reports  of  the  Hartford  Steam  Boiler  Inspection  & 
Insurance  Co.,  the  largest  percentage  of  defects  in  boiteni 
they  inspected  were  dne  to  "serious  leakages  around  the  tube 
ends,"  and  many  of  these  were  rated  "dangerous." 

This  leakage  is  mainly  dnc  to  unequal  expansion  and  split* 
linx  or  crack  of  the  tube  in  expanding,  or  re-rolling  the  tube 
where  it  enters  the  lube  sheet  of  the  boiler.  The  cause  of  this, 
it  is  claimed,  can  be  traced  10  the  iiualily  of  materiul  used,  im- 
perfect weld,  faulty  workmanship  or  design. 

It  is  difficult  to  control  the  analysis  of  puddled  or  bloomed 
iron,  and  this  variation  oi  analysis  in  the  best  iron  tubes  must 
certainly  have  its  effect  on  the  quality  of  ihc  tubes. 

I'hc  heating  and  reheating  !n  the  rolling  and  welding  opera- 
tions, together  witli  the  difticultics  attending  the  svcuriug  of 
a  perfect  weld,  with  varying  conditions  ol  temperature  and 
dilTcrent  thicknesses  of  metal,  make  it  difficult  to  secure  a  tube 
free  from  objectionable  properlics.  Seamless  cold  drawn  steel 
tubing  overcomes  most  of  the  diflicnitics  and  objections  en- 
CDunlered  in  lap  welded  tubing.  The  very  best  grade  of  ma- 
terial must  be  used  in  its  manufacture.  The  original  round 
billet  (when  same  is  made  direct  from  solid  form)  must  be 
free  from  laps,  scams,  pipes,  blow  holes  and  other  huperfcc- 
liotis.  and  must  be  of  such  a  nature  that  it  can  be  cold  drawn 
and  easily  worked.  These  combinations  of  qualities  can  only 
be  obtained  from  the  most  carefully  selected  stock,  manufac- 
turctl  in  [he  most  particular  manner.  In  the  method  of  man- 
ufacture pursued  by  the  Shelby  Co.  there  is  only  one  heating 
(with  the  exception  of  annealing)  from  the  original  solid  form 
In  the  finished  tubing,  and  it  would  he  impossible  to  manu- 
tnotlire  tubing  from  material  containing  any  flaws  or  physical 
inipnrfcctions.  as  these  would  become  apparent  in  cither  the 
piercing  or  c.nXA  drawing  operjition.  Hence  the  original  life 
;ird  physical  properties  of  the  metal  arc  not  de-Rtrnyed  and 
thore  is  an  absence  of  imperfections  nr  defects  that  arise  from 
imperfect  weld  or  faulty  fabrications  in  lap  welded  tubing. 

Cold  drawing  renders  !hc  tube  dense,  tough  and  exceedingly 
ductile,  smoother  in  finish,  stronger  and  more  durable. 

1  he  greatest  objection  offered  tn  the  use  of  steel  tubing  is 
it^  increased  tendency  to  corrosion  and  pitting  over  iron  tub- 
ing. Thi9  pitting  of  l.ip  welded  iron  and  steel  tubing  generally 
hi'gins,  and  is  most  active,  at  and  in  the  immediate  ncighbor- 
liood  of  the  wt'Id-  This  is  due  t"  the  objectionable  features 
and  qualities  incident  to  the  welding  operation,  for  it  will  be 
ff*^nerfilly  conceded  that  the  subjecting  of  iron  or  steel  lo  a 
witling  heat  will  render  it  liable  lo  take  up  impurities,  in  both 
hearing  and  welilinn.  not  desirable  in  boiler  tubing, 

The  British  .■\dniiral(y  apiiroves  of  the  ii*e  of  seamless  cold 
drawn  steel  Uibing  and  the  United  States  Kavy  has  nearly  all 
(•f  her  torpedo  hoi.t  boilers  of  the  Thomycroft  and  Yarrow 
tvnes  filled  'nit  with  seamlr?s  stcrl  tubing.  Raiknads  are 
iising  it  i*n  locom'-iilvcs  wllh  gratifying  result?.  Builders  of 
st.itionary  t)oiIcr'!  of  bnth  water  and  multitubular  type  are  be- 
thinning  to  see  its  advantanes.  nmX  all  ipdicaiioiis  point  to  its 
being  generally  used  In  all  hie;!)  grade  boilers  within  the  next 
few  years. 
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LONDON  NOTES. 


London,  Nor.  t6. 

IHANCTPATION  DAY. 

The  founh  aannal  meeting  ol  the  Moior  Ctr  Qub  took  pUcc 
on  Monday,  ihc  cars  asscniblitig  ai  the  Hotel  Mctropole. 
Tlw  meet  was  a  very  succcasiul  one.  no  Icii  than  los  vehicles 
oi  every  type  and  design  participating.  The  destination  cho- 
len  waa  Brighton,  mainly  hy  rc«*on  of  the  iact  that  this  wa- 
side  resort  was  visited  on  the  occasion  o(  the  first  run  ot  the 
club  in  1896,  The  object  the  club  had  in  view  was  lo  enable 
the  public  to  form  a  comjiarison  as  to  the  two  runs,  and  thus 
note  the  improvement  thai  had  taken  place  in  motor  vehicles. 
In  1H96  the  exhibition  wa*  not  sltogethcr  good.  The  entries 
were  small  ami  many  breakdowns  occurred  on  the  road.  The 
itan  was  made  about  11  o'clock,  and  out  of  105  vehicle!  gs 
completed  the  ioumcy.  The  first— a  motor  tricrcle— <o  reach 
Brighton  did  %o  at  j:i5,  the  other  vehicica  following  at  iner- 
nts  up  to  7  p.  m. 

\n  the  evening  a  grand  banqtici  was  held,  at  which  over 
soa  persons  were  present,  and  at  which  many  speeches  anent 
the  progress  of  the  rnnior  indusiry  were  made. 

C  Oppcrmann.  o(  Wyngatt  St..  Qerkcnwcll,  London.  E  C. 
is  busily  engaged  on  the  designs  of  two  electric  dust  vans  lor 
the  corporation  of  the  city  of  London.  Mr.  Oppermann  has 
alio  jnst  adopted  a  new  method  of  gearing  the  motor  to  the 
rear  axle. 

Tilt    aiCMWOWD  SHOW. 

The  report  of  the  judges  on  (he  exhibits  at  and  trials  in 
connection  with  the  Automobile  Gub't  show  ai  Richmond  tn 
June  last  han  inst  made  its  appearance.  The  judges'  report 
extends  to  about  eiahi  page*  Part  IL  is  devoted  to  the 
■wardx,  while  Tort  III  gives  the  resuItH  of  the  hill  climbing 
and  distance  trials  orgaiiired  in  connection  with  ihr  exhibition. 
The«e  were,  of  eoursc.  dealt  with  in  ihesr  eolumni  at  the  time, 
but  Ihc  report  just  publinhed  would  no  doubt  be  useful  to  many 
hnilders  ol  aulomohites  in  America,  full  paniculan  being  given 
of  the  vehicles  which  look  part  in  the  trials. 

TIIR   LANDOM   EUUn-aiC  CABs. 

A  rumor  has  reached  me  this  week  that  an  American  syndi- 
cate—not unconnected  with  the  Kew  York  electric  cabu — is 
negotiating  for  the  prnfKrty  of  the  London  Electrical  C*b  Co.. 
whose  vehicles  are  ai  present  eonspicootu  by  their  absence. 


SNOW  QVisnox. 

I  liave  already  alluded  in  former  leiten  to  tbc  two  Motor 
shows,  one  organized  by  the  Automobile  Qub  atid  one  Vy 
Cordingley  &  Co.,  proprietors  of  The  Motor  Car  JotiraaL  Bttilil- 
ers  of  automobiles  here  have  been  affitating  against  two  showi. 
and  as  there  ii  no  question  u  to  which  was  the  better  of 
the  two  held  during  the  U»t  summer,  the  Auiomobile  Qub 
has  given  op  the  idea  of  organizing  an  exhibition  on  ill  own 
.tt  count.  At  a  meeting  ol  the  club  and  of  manufacturers  held 
tins  week  it  was  slated  that  inasmuch  as  Mr.  Cordingley  had 
met  the  club  fairly  in  the  matter  and  was  willing  to  throw  in 
his  lot  with  ihcm.  an  arrangement  had  been  made  by  which 
ihe  eahibtiinn  would  be  called  the  .Automobile  Oub's  Exhi- 
bition, and  be  held  it  the  Agricultural  Hall;  the  club  would 
have  the  direction  and  Mr.  Cordingley  would  be  business  man- 
ager. The  club  would  have  nuthmg  to  do  with  the  finances, 
except  to  receive  a  cenain  »um  from  Mr.  Cordingley  and  to 
find  the  prires  in  connection  wttli  the  trials.  The  question  of 
space  would  Iw  under  the  rontrol  of  the  club,  hut  the  general 
arrangement  would  leave  it  free  lo  exercise  its  energies  in 
ttiher  directions. 

ma  AUToMoRiLi  cLtra's  L-xijcaaAnox. 

The  following  day,  Tuc&day.  to  celebrate  the  eomptetioa  of 
the  third  year  since  the  passing  of  the  Light  LocotnoUvcs  on 
Highwoys  Art^.  the  members  nf  the  Auiomobile  Qub  had  a 
run  to  Sheen  House,  Richmond,  a  Journe>'  «f  ab^mt  iH  miles 
out.  and  home,     .\boni  60  vehicles  met  .t  '1   Court, 

where  the  rhih  is  situated,  and  all  reached  >  '■ise  with' 

out  mishap.  The  ease  with  which  the  vehicles  ol  every  type 
threaded  their  way  through  the  traffic  and  darted  through  the 
narrowest  of  openings  which  no  horse-drawn  vehicle  dare  have 
ventured,  was  a  revelation  to  many  ol  ihe  bystanders. 

Altogether  the  .tivplay  was  a  striking  demonstration  oi  tbe 
capacities  and   ea.ic   of   control   of   the   seH  1    vehicle, 

e»rn  in  the  thickest  of  West  End  IrafTic,  vs  iay's  ex- 

tended ride  to  Hrighton  equally  established  the  same  qualities  1 
on  country  roads.  Taking  the  two  runs  together,  ihr  dcwl 
failures  did  not  amount  to  a  per  cent,  with  the  partial  tai1ar«t 
in  about  equal  proportion-,  and  when  so  large  a  total  as  rfio 
vehicles  is  conceme<I,  the  evidence  (s  of  no  small  value.  The 
anntinl  banquet  of  the  ctnb  was  held  In  the  Hotel  Metropoli . 
the  same  e>ening. 

The  horsepower  lest  of  motors  organized  by  La  Locomo- 
tion Autoraible  is  now  in  progress.  The  entries  include  46 
carriages,  7  voitarettes,  7  motor  cycles  and  14  motors. 


Hasbrouck  Automobiles 

.c:i^and  LaunchesT 

BALANCED,  NOISELESS,  COMPACT  and  ABSOLUTELY  SAFE  azid  ODORLESS  MOTORS. 
NOW  READY,  in  SURREY  and  RUNABOUT  STYLES,  4  to  10  h.  p.  Uiunchos,  20, 
30  and  30  feet.    ^   ^   ^   ^   ^ 


OBDEB    XOH'   FOB 

SPBiSQ    OELirBBY, 


HASBROUCK  MOTOR  GONPANT,  68  Broid  Street,  M.  Y.  Citj. 
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{Comtintud from  tost  issue.) 


Thedclivcry  port  J'  leads  through  a  vaK'c  box,  J',  alsoprovMed 
with  a  non-rclurn  valve,  J*,  and  ihrou^ih  a  second  valve  box,  J', 
into  the  pipe  K'.  A  port,  J '.connects  the  valve  boxes  J*  and  J' 
throngh  a  port  or  passage  which  is  normally  held  closed  by  a 
valve,  J*. 

L  indicates  the  plunger  working  in  the  cylinder  J  and  con- 
nected by  means  of  a  universal  joint  (indicated  at  L'),  with  a 
plunger  rod.  L*.  which  in  lurn  connects  with  the  lower  end  L* 
of  a  lever,  I.'  L*.  pivoted  at  I/,  and  the  upper  end  L*  of  which 
is  in  convenient  reach  of  the  driver's  scat.  The  valve  J'  is 
connected  with  a  stem  M.  having  secured  to  its  free  end  a 
downwardly  extending  ami.  M'  (see  Fig.  a),  having  rear- 
wardly  extending  arms,  M*  M*. 
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M*  is  a  shaft  secured  in  bearings  Armly  connected  with  the 
pump  cylinder  J  and  having  at  one  end  a  cylindrical  portion, 
M',  which  lies  between  the  arms  M*  M*  and  an  upwardly  ex- 
tending lever  arm,  M".  as  well  as  a  cam  (indicated  at  m'), 
which  presses  against  the  portion  o(  the  arm  M'  lying  between 
the  arms  M'  M*.  At  the  other  end  of  the  shaft  M*  is  secured 
ihe  hub  M*  of  a  lever,  M\  which  in  turn  is  secured  to  a  rod. 
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M',  connected  at  its  upper  end  with  a  lever,  M**,  which,  as 
shown,  is  a  foot  lever  and  is  easily  reached  from  the  driver's 
scat  To  the  upper  end  of  the  lever  M*  is  secured  a  rod,  M*, 
which  runs  backward  under  the  wagon  body,  and  is  connected 
wi:h  a  lever,  M",  to  which  is  fastened  a  brake  band,  M", 
working  on  a  brake  drum,  Q". 

When  the  operator  desires  to  move  the  crank  pine  E  out- 
ward from  the  center  of  its  disk  and  thus  to  increase  the  throw 
oi  the  clutches  controlled  by  it,  he  moves  the  lever  L'  L'  so 
as  to  operate  the  plunger  L.  drawing  fluid,  which  will  con- 
veniently be  oil,  from  the  reservoir  k  through  the  pipe  K  and 
the  valve  )*  into  the  cylinder  J,  and  forcing  it  out  through  ihe 
port  y  and  valve  j'  into  the  conduit  K'.  and  thence  through 
th-  passages  described  into  the  cylinder  in  the  crank-pin  disk. 
When,  on  the  other  hand,  he  desires  to  arrest  or  lessen  the 
stroke  of  the  clulchca,  he  placi-s  his  foot  on  the  font  lever  M", 
mDving  the  lever  M*  downward  and  rotating  the  shaft  M'  to- 
ward the  left  This  motion  of  the  shaft  presses  the  cam  m* 
against  the  rod  M'  and  pushes  it  and  the  rod  M  inward 
through  the  rod  M,  lilting  the  valve  J'  from  its  seat  and  per- 
mitting the  flow  of  the  liquid  backward  from  the  pipe  K' 
through  the  valve  box  J*  and  port  J*  into  the  reservoir,  the 
force  of  the  spring  in  the  crank  disk,  as  soon  as  the  hydraulic 
pressure  is  relieved,  forcing  the  crank  pin  back  to  its  central 
and  inoperative  position.  At  the  same  time  in  the  construc- 
tion shown  the  movement  of  the  shaft  M*,  acting  through  the 
lever  M',  rod  M'  and  lever  M",  applies  the  brake  to  the  rear 
or  driven  axle  of  the  vehicle. 

No.  637,299 — Oil  Vaporizing  Device  for  Gas  Engines. — Geo. 
S.  Strong,  New  York,  N.  Y.,  assignor  to  John  P.  Murphy, 
Philadelphia.  Pa  Filed  Dec.  24,  1898.  Serial  No.  700.277. 
(Ko  model.) 

The  exhaust  gases  from  the  engine  pass  through  the  port  B  in 
th>7  casting  A  into  the  chamber  S,  formed  on  the  inside  of  the 
pipe  D.  and  from  said  chamber  they  pass  into  the  muffle  cham- 
ber U,  the  perforated  diaphragms  in  said  chamber  performing 
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Ihrir  wcU-knowii  (uncUon  of  drndrninit  ilie  noUc  of  the  tx- 
hatut^  and  til«u  pcrfurnting  the  additional  (unction  of  conreyioK 
Uk  heat  of  the  cxIiAttrt  muf'Ct  io  the  nirtnl  waU  of  tht  chamber 
U»  (ormed  by  ihc  pipt  li^.  with  which  pipr  the  diaphniKms  arc 
in  clue  metallic  canncctton.  From  the  muffle  chamber  U  the 
gaMS  escape  tfarouKh  the  pipe  f.  The  air  fomiinR  a  portion  of 
th?  explotivc  charge  of  (he  engine  is  drawn  in  thruugh  the 
railing  P  and  through  ihc  perforation  G*  in  the  pipe  E  into 
the  chsraScr  T,  pjitiiig  through  all  of  the  iierfurated  partitiOfU 
N.  and  fin.iUy  brtnK  driiwn  into  the  engine  Utrnagh  the  pOTU 
C  C.  The  oil  which  it  t*.  desu-cd  to  vapfjrixe  and  mix  with  the 
air  coming  from  the  »upijly  pipe  Q  (>a»*e5  thfiugh  the  cofli 
Q*  Aitaafe^l  in  the  chamher  V,  and  which  are  in  close  metallic 
contact  with  the  healed  metallic  wall  of  the  chamber  U.  The 
oil  iti  patting  through  the  ehatnbrr  V  m  therefore  hightj 
butcd  ind  ddiveird  in  (bit  condition  to  the  Hnjrtng  device 


R',  which  admits  the  oil.  of  course  noder  contidcnMe  pres- 
sure and  in  a  Bne  spray,  into  the  chamber  T.  the  tprajring  de- 
vice being  arranged  tn  throw  the  uU  into  the  chamber  in  a 
direction  substantially  perpendicular  ta  a  radial  line  of  the 
nnntilar  chamber  The  sprayed  oil  is  thoroughly  mixed  with 
the  air  by  the  action  of  the  sprayer,  and  also  of  the  multiple 
diaphragms  N  N,  etc..  through  which  t)tc  ait  atid  viporired  or 
soraycd  oil  pass  before  they  reach  the  adminsinn  pom  C  C. 

The  function  of  the  gated  openings  K'  K*  in  the  chamber  V 
ti  to  provide  a  means  tor  healing  the  oil  when  the  engine  it 
Brst  started  and  before  the  exhaust  gases  have  had  an  oppor- 
tunity of  heating  the  mtifRe  chamber  and  through  It  the  coils 
of  oil  admission  pipe.  By  moving  the  ring  I.  so  ai  to  opes 
the  passages  K'  and  K*  the  flame  of  a  Bunsen  burner,  W,  or 
similar  lamp  can  be  thrown  into  and  suhstanlially  around  itic 
chamber  V.  so  as  to  heat  the  coils  of  pipe  U*  and  the  oil  pan- 
ing  through  it.  This  need  only  continue  until  the  cxhautt 
gases  have  had  time  to  heat  up  the  muffle  chamber  to  ihc 
proper  point  when  the  lamp  may  be  withdrawn  and  the  gates 
closed. 


COJIimUNICATIONS. 

"The  Insolence  of  Office.*' 

Philadelphia.  Nov.  a» 
Editor  Horseless  Age: 

Tn  the  test  of  the  regulation  of  the  Fairmnunt  Park  Con- 
miwon   much   more   is   involved   than   the   mere   qucMioft  of 
whether  or  not  the  park  or  certain  roads  of  the  park  shall  be 
closed  to  automobiles.     The  case  before  us  I*  not  one   cre- 
sted intentionally.     Tt  was  quite  accidental  and  the  mntt  of 
iradvertence  and  insufficient  knowledge  of  a  rather  vagae  reg- 
ulalion  on  one  part  and  on  the  other  part  undue,  becdiaa, 
indiscreet  »everity. 
The  real  tsiiue  is  lo  restrain  the  ''mfolcnce  of  ofllce.** 
Our  guards  are  vrcterl  with  power  necessarily,  and  by  rea- 
son of  the  very  rare  appeal  from  their  actions,  little  by  little 
they   lose   the   sense   of    fitness   in   the   enforcement   of  nile«- 
More  than  this,  there  is  involved  a  resistance  to  hiah  haTl^!-d. 
unauthorized,    unlawful    police    violence   against    t* 
And  *lill  deenrr  there  is  a  laying  bare  of  the  tlli. 
crude  legislation  from  which  we  sufJer  so  much,     lite  Uwk 
drafted  ordinarily,  when  thev  are  nnder  fir*-,  ar*  chuwn  up  to  be 
rague,  ambiguous  and  really  unenforrrable. 
Rctpectfdllv  your*. 


I 


Automobile  Club*5  Permanent  Head- 
quarters. 


The  Board  of  G^»verno^s  of  the  Automobile  Club  of 
held  a  meeting  lact  Wednesdav  evrninir  and  voted  to 
permanent    headquarter*    at    the    Waldorf- Astoria. 
ingty  a  -ui'e  of  rrKimii  hit  been  leasrd  for  a  year.  «nl0 
arnmgcrnents  for  a  permanent  club  hou«e  arc  made. 

Pmnmitinn*   from   virion*   oartir*   *<;attrred   show  the 
who  wish  In     •    '     *-l   carr   irn  aalomoT' '  -      ---, 

in  that  llir  rti  f  will  not  br  nece« 

Prrmisiion  .;.<  -  ,   .-  n  the  dub  to  use  A--;..,    ^  ..>.<;,,  a  ..-; 
wav,   whrrr   h»n*om«   anil   other   vrhicUs   are   enchided. 
(riving  the  members  nf  the  flttb  the  advantages  of  s  pri 
entrance  (o  the  Wnlptori. 

A  ror"»^niciit*rv  Uttr»- lot  rerrirert  frnrn  ^fit  French  A 
mohiV  C'i»*>  nod  in  i  '  ifi  aoT  of 

memhefi  of  the  Ame:'.     .  ^^ch  dub  hi 

when  abroad. 


C1t¥ 


\.\\v 


f^S.  F.  SCHAEFFER, 

I  Dnxpl  Balldlnr.  rhiladrlplilii.  Pa. 

sman  and  Machine  Designer 

[lra«ing«  made  for  moiors  and  mechanical  parts 
ttidcs.     Working  drawings  made  from  sketches. 

WANTED/ 

prices,  otc.  from  roanufaiturere  of  steam  and  gaso- 
n«chineff.  who  want  first  class  representatives  io 
c  cxfMcl  to  cngaRC  larftely  in  ihc  Automobile  busi- 
prepared  tr>  represent,  in  a  Grst<clas>i  manner,  any 
C.  C.  FISHER  &  CO..  Indianapolis.  Ind. 

Wfl     bare     Jure 

complcit«'l  twentf 

for  tbe  Uolombla  aid  Kleeinc  Vehicle  Co.,  a^Oft  ovr  ou-n 

and  vtodow  nprraton.  ai<l  am  In  ii  ponithtn  to  bnlld  ony- 

ItD*.       Do   )ou  wint  anjrlbitut    Id    AutOBioblle    boOie*. 

ix>.,  Ounbrii  SI.,  Bnvlou,  Mvu 


ORMOTOR  VIHICLES. 


MINOID" 
5TINCS 


HlAlUm  •  CASTINGS 

D«w  alloy.     It  is  of  beautiful  silver  whiteness, 
pn(C,  easily  machined,  and  reasonable  in  price. 
Intricate  Cutlnss  a  Specialty. 

ITUMINUM    CASTINOS    CO, 
be    PARK.    MASSACHUSETTS. 

Are  used  by  Manufact- 
urers of  Aulomobiles. 
They  are  very  strong 
and  no  heavier  tliun 
,  Alumtnoid  sheet  for  panels  strong  as 
d  your  patterns.  A  trial  solicited.  THE 
HIlTMiV  &  WOOn  CO.,  VValtham.  Mass. 

mT>:i  miimmiim  sea&s 

EAR  WHEELS  EVERY  STYLE  OR  SIZE. 

8«Dd  for  Cataloc  A, 
%jnO  size*  of  Qoan  . . 

I    CEAR    WORKS,   Boston,   Maaa. 

EW  STANDARD  DRY  BATTERY 

fa  now  made  to  take  the  place  of  the  French 
Dry  Cell  for  Automobiles.  It  will  flo  three 
tiroes  more  work  than  any  cell  of  its  size. 

WILT^IAM    ROCHE. 

M>  r  and  SoU  Maatifs. mm-,  44  TsMf  St..  X«ii  Tori  CU|. 

4*  dcrkniw*!!  Road.  LONDON,  ENGLAND. 


SPOKE 


?E  SPOKES. 


IR    SAMPLES  AND    PRICES 
PROMPTLY  FILLED. 


\^E    make   all    sizes   of  Motor 

Vehicle  Spokes  and  Nipples  from 
special  grades  of  wire nipplk 

THE  WIRE  GOODS  COMPANY,  Worcester.  Mass. 
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GASOLINE 


is  what  they  use  in    France   with   Double    Cylinder 
Balance  Engines.   We  have  the  most  perfect  system 

on  earth.  A  Pleasure  Trip  from  Kokomo,  , 
hid.,  to  ^cw  York,  disUnce  1,050  Miles,  wafl 
made  by  one  of  our  Phaetons  at  the   average  rat€    ' 

of  14  miles  per  hour. 

The  best  record  yet  made  in  America  and  only 
slightly  surpassed  on  the  fine  Boulevards  of  Europe, 
We  manufacture  these  carriages  in  TWO.  FOUR  and  SIX   Passenger  capacity.     We  ^IH 
orders  promptly  and  build    HIGH    CLASS   CARRIAGES   ONLY.      We  furnish   circular^ 
free,  and  our  large  catalogue  for  10  Cents. 

Order  Carriages  now  for  Spring  delivery.     \i  you  wait  you  won't  get  one. 

HAYNES-APPERSON  CO.,  KOKOMO,  INDIANA.  U.  S. 


Two  Pas&en£er  Phaeton.    Price,  $t,jao.oo. 


HERE  IS  A  RELIABLE  TWO-CYCLE  ENGINE 


IT  wn.1 

PAY    YOt 

to  invfiitiealc.  For  Launches,  Full  Waltr  Jiickcl;  forCarriagt^s.  Semi- Water  Jacket 
Write  and  ask  what  Semi-VValer  Jacket  is  One,  two  and  three  cylinder,  constant 
lorque,  minimum  vibration,  noiseless  exhaust  Net  Price  for  December  on  Single 
Cylinder  Kngiiies  complete,  including  Carburalor-Tank,  FJaiteric',  Spark-CoH  and 
Muffler.     Liquid  Vaporizer,  and  Governor,  extra  if  preferred 

2  Ii.p.  4  '  din.  4i"  stroke    ITtt 

4       'A'     Ci'       •'         JJ 

f>^  '•   a     '■  7  '      ■*       y. 
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THE  iENISON  ELECTRICAL  ENGINEERING  CO.,  New  Haven,  Conn. 
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CAUTION. 

Pnenmatic  Tires  for  Antomobiles  or  Vehicles. 

All  persons  are  notified  that  1  am  the  owner  of  the 

TILLINGHAST  PATENT, 

(Number  497,971,  of  May  23,  1893,  for  Improvements  in  Pneumatic  Tires.) 

"\srhich,  after  four  years  of  litigation,  has  heen  sustained 
bT  the  United  States  Court,  in  a  decision  by  Judge 
Colt,  on  November  14,  1899, 

This  Patent  covei^  all  single-tube  tires  used  for  any 
purpose  whatsoever,  including  the  great  majority  of 
automobile  or  vehicle  tires;  and  no  person  can  make, 
sell  or  use  any  such  tires  without  a  license  from  me. 

No  license  on  automobile  or  vehicle  tires  has  as  yet 
been  granted,  and 

ALL  PERSONS  ARE  WARNED 

tliat  any  infringement  of  the  Tillinghast  Patent  by  the 
manufacture,  SALE  or  USE  of  such  tires  will  be 
prosecuted  to  the  full  extent  of  the  law. 

Upon  all  Single-Tube  Tires  for  automobiles  or  vehi- 
cles MADE,  SOLD  OR  USED  in  the  past,  a  royalty 
must  at  once  be  paid  to  me. 

K^^The  undersigned  believes  it  wiser  to  rely  on  the 
opinion  and  decree  of  a  Judge  of  the  United  States  Court, 
after  nearly  a  years  mature  consideration  of  evidence, 
briefs  and  arguments,  than  on  the  opinion  of  any  firm  of 
lav^ers  whatsoever,  and  notifies  the  trade  that  he  shall 
claim  full  damages  for  future  infringements. 

THEODORE  A.  DODGE, 

ROOM  1238,  N.  Y.  UFE  BmLDlNG  NEW  YORK  CITY. 
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FIFTH  NATIONAL  EXHIBITION 

OF  CYCLES,  AUTOMOBILES  AND  ACCESSORIES. 

Madison  Square  Garden,  New  York  City, 

JANUARY  20th  TO  27th,  1900. 


BICYCLES 

K.  n.   WotfC  k  ro.,  L*l*df 

Blat'k  natiafBftarlna  Co., 

Buflnlo  Crrl«  Co., 

A.  Fvailieraione  A:  ronipnar, 

Si«rllDc  Cfclv  n'ork*, 

WPMleni  Wliwl   iVorks, 

Crawrurd  nKuarnfiorlae  Cuupaiiy, 

Ame*  dc  Front  rontpati}'* 

Nuitall  .'■lannrHi-lurlns  r»,. 

Lamb  iHnMuriiciurlni;  C'oiupanri 

t'lhlniC  .ftnniifariurlni;  rotnpanr, 

H.  A,  Lazier  A:  ronipany, 

K.  C  Sl«mro*  A  roinpauf, 

Barne*  Cycl«  Compauj', 

Srracnac  ry-rle  I'ompaitf, 

Arinv  IlIaDuraciurlns  ('oupanj* 

Pupa  IBauufaclurliiK  I'utupanf. 

niouarcb  4'rclf>  I'ompanj', 

StoTcr  Iflann facta rl OK  4'oitipaa|r, 

Ciormailr  At  J*a«rr, 
■bolby  Cyrl*  nCe*  roaipanr* 
Uraud  Hapid*  Tjclo  ('(tiiipanf. 


EXHIBITORS   TO    DATE. 

Par  .nanurartiirliiK  Coinpauf, 

PaiinltMC  Cj-clo  C^ompaaff 

Geneva  <:]rrlc  i'ontpaayf 

A.  n.  .Tlf'lKelbarli  ronipanri 

C«1iinibii«  Blejrie  Company, 

flarih  BuRalo  Wlip<>l  rompna), 

mUvaukve  nanuraolurltiii  Compaaf* 

nilwaukfc  Itnclncrrlnic  f'oaipanir« 

.TlrKce  Sl  llarrlnBton^ 

Krllpan  fllrv<-l«  Company, 

L.  C.  Jandorr, 

WUIIa  Park  Bow  Blrycle  Company. 


AUTOMOBILES 

Indiana  Blcyrle  Company, 

Inleroailonal  Anioniobll*  A   Yf-blele 

Tire  CTnnspany, 
FoHirr  &  Company, 
A,  B.  Cummer. 

Cauda  Itlanafai-tarlnic  CnmpaUT, 
Biker  lileclrlr  %>blelr  Cttnipany. 


ACCESSORIES 

n'm.  p.  niller'k  Bona, 
Peter  PraMMe  A;  Co.. 
Kmptre  Bobber  nre,  Co., 
Am  erica  u*Uun  lop  Tire  Co.| 

B,  P.  Ifuodrlcb  C«Ripauy, 
Mint ti*  Tire  Compauy* 
National  India  Kubbcr  Comp^oyi 
Dluiu»nd  Bubbrr  Coinpanji 
Jnaepb  DlTon  Crorlblr  Co., 
ITIauliatlan  Ntoratte  t'umpany, 
Vceder  .Tlnuufai-turlnc  Compaayt 
N.  ir.  fiporilnc  Cioodk  Companji 
ti-  W.  Cole  A  Company, 
dea»ou-Petcr«  Air  Pomp  Co. « 
inanbattan  BraMi  Compaoy, 
E.  .4.  Ilrecbvrdt  Company, 
Badji*'''  HraftB  Sltx.  Company, 
American  Saddle  Compnnj', 

C.  J.  Smith  Von*  A  Company, 
••eortEo  L,  Tlioinptton  t  orupany, 
l^leveland  Ball  A:  Padal  tTompany, 
Indlntinpoli*  Chain  A  Ktampinx  Co.. 
Hplnroller  Company, 

Ani«rlran  Roller  Bearing  Company, 
-^Oth  Century  Lamp  Company. 


.APPLICUIONS  FOR  SPACE  G^N  BE  MADE  TO 

m'^l  W.  SANGER,  Pres't,  National  Cyclft  GibibitloD  Company,  MidisoD  Sqaara  Garden,  ilew  York  City,  I.  T. 


SPECIAL  OFFER. 


BACK  NUMBERS. 


^^^>^i^^i^J^i^^^^fc^>^^SJVS**^S^^^^^S^KJ^^^ 


We  have  no  more  complete  files  and  have  decided  to 
offer  miscellaneous  back  numbers  of  THE  HORSELESS 
AGE,  from  December,  1895,  to  March,  1899,  at  the  fol- 
lowing prices: 

12    Assorted,  ...  $i.oo 

6  "  ....  50  cento. 


Forels^ny  5  and  2;  sliilllns^,   respectively* 


i/^fs^vwNn^^^^'^'^'^^v^'V^'^'v^^vs^vs^i^v 


The  Horseless  Age. 


American  Tract  Society  Buildlns:, 

Naaaau  tod  spruce  StT«etA, 


NEW    YORK. 


,  DcciUML 
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E  beg  to  announce  that  we  have  about  completed  our  new  Automobile  Plant  and  that  we- 
have  entered  into  the  practical  manufacture  of  motor  veliicles  of  the 


Daimler' Phenix  and 
Panhard  *""  Levassor 


SYSTEMS 


,*Z*^ZI- 


STANDARD    AUTOMOBILE    SVSTEM 

OF   THE   W^ORLt), 

We  will  have  our  CARRIAGE   CATALOGUE:    ready  about 
February  i,  and  be  ready  to  accept  ORDERS  about  February  15,  igoo. 

DAIMLER  MFG.  CO., 

GENERAL  OFFICE  AND  WORKS.  STEINWAY.  LONG  ISLAND. 

Sole  owners  of  the  Daimler  and  Panhard-Levassor  Systems 
for  the  United  States  and  Canada. 


BOILKRS    AND     ENGINBS 


FOR    VEHICLES. 
STEAM     CARRIAGES. 


L-> 


Clark 


CarrUK«  tt«ll«r,  iUa>  i. 


STEAM  CARRIAGE,   DOS-A-DDS  STYLE. 

Engines  and  Eoileis  Built  to  Order, 

klso  Steam  Deiivei)  Wagons  and  OrrnibuEes 


^  I ' 


EDVyARD   S.  CLARK,  (•.rr.«inriMi«.r:.«.B. 

•KND  sTAflfPs  FOR  CIRCULARS.  ^72  Frecport  81,  Harrison  Square,  Boston,  Mass. 


A.  M.  EAMES  &  CO., 

SOUTH    FRAMINCHAM,    MASS. 


Our  2  H  P.  Gi 

Engine,  designed 


American  Roller  Bearing 


FOR  AUTOMOBILES 

pecially  for  Carriages  and  Wagons       I-'ght    wciglj 
moderate  price;  prompt;  compact ;  reliable.  \Vci| 
loo  Ihs.;  leriRih.  iq  incites:  water  jacketed    Price,  wl 
lank,  hutteriM,  coll  wire,  mil  III  fr>*  and  (oi»ls,  SIS9. 

'IVrmx  caili ;  'I Vcul)-  |i«r  uml.  with  ortlrr,  UiLiiw-t  hh  ft"  ■ 
mii'iaiit  acTompuBiaa  tTiler,  »b  pay  ln.-i(tlii,     W«  A.  luit  mII 
this  ilmgo.     Every  «iiginc  rcMnl ;  •vnry  oFtnc  f0^nitiw*d.     M  ly  t- 
.>r  double.     OtJen  firk-d  prtiiiiixly.     Wnw  Ut  iuIbIoc      H  piM^We. 
cuttomrr  lor  oiiber  mtrMgt>.  imirjH-or  mnimiur)'  mgitiK- 


27  STATK  STRPJET 
BOSTON,  MASS. 
fifftry:  j» »"  +0  BtMroRD  S'Mi 


MIANUS  MOTOR  WORKS, 

IVIIANUS,  CONW. 


Cos  Cob  station. 
New  Haven  Uallroail. 
jo^mllc*  Irom.N.  V-iCliy. 


THE  HORSELESS  AGE. 


6S 


C""'"^'°J^'2^' UPRIGHT  DRILLS 

From  a  light  Frictloa  Drill  to  a  42'ln.  B.  Q.  P.  P.  Drill. 

SEND  FOR  CATALOGUE. 


W.  F.  and  John  Barnes  Co., 

OO'^  f?uby  Street,       -       Rockford,  III. 


WE  ARE  NOW  READY  TO  TAKE  ORDERS  FOR  OUR 

NEW  MODEL  CROUCH  STEAM  CARRIAGE. 

A  PRACTICAL  ROAD  MACHINE.    CAN  BE  SEEN  AND  TESTED  AT  ANY  TIME. 

tROOCH  illTOMOBIl[  MlllOriCTgilllG  IRD  IfilllSPORIlIIOli  COMPilir. 

OFFICE    AND    FACTORY, 

North  Avenue  and  Oak  Street.         -         -         BALTIMORE,  MD. 


THIS 

NEW  FACTORY 


r 


FOR 
SALE 


Ala  fraction  of  cost ;  184x42  feet;  located  on  the  banks  of  the  Kennebec,  Augusta,  Me. 
Railroad  siding  to  factory.  The  river  and  railroad  afford  unsurpassed  facilities  for  transporta- 
tion.     Abundance  of  skilled  labor  in  the  city. 

The  factory  was  finished  in  1898.  Mill  construction,  best  of  stock,  well  lighted ;  75  H.  P. 
engine  and  boiler,  heating  and  ventilating  plant;  automatic  sprinkler,  120  lbs.  water  pressure; 
insurance  30  cents.     Thoroughly  equrjiped  repair  shop.     For  full  particulars  address 

L.  M.  STEVENS,  257  Washington  St.,  Boston,  Mass. 


.^^ 
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V«L  %  Ha,\ 


GOODYEAR 


RUBBER 


OF  AKRON,  OHIO, 


Gives  public  notice  to  the  trade  that  it  has  full  and  complete 
fenses  to  any  suit  that  nnay  be  brought  against  it,  or  any  of  its  cus- 
tomers, in  the  name  of  Mr.  Theodore  A.  Dodge,  or  any  other  party 
professing  to  own  the  Tillinghast  Patent,  or  any  other  patent  on 
pneumatic  tires. 

This  Company  is  an  Ohio  corporation,  with  an  agency  in  Chicago, 
III.,  and  invites  Mr.  Dodge,  or  any  other  person,  to  sue  it  on  the 
Tillinghast  Patent  at  any  time  that  a  test  is  desired  of  the  validity  of 
said  patent.  THE  OOODTEAR  TIRE  AND  RUBBER  COMPANY 
have  a  LARGER  capacity  for  making  single  tube  tires  and  are  now 
manufacturing  MORE  pneumatic  tires  than  any  other  individual  or 
Company  in  the  United  States.  It  follows  that  if  Mr,  Dodge,  or  the 
owners  of  the  Tillinghast  Patent,  have  full  faith  in  their  claim  they 
will  institute  suit  against  us  (a  heavy  infringer)  and  not  against  a 
dealer  or  small  manufacturer,  whose  interests  may  be  so  minor  as 
not  to  justify  a  defense.  Any  attack  upon  dealers  or  jobbers  will  be 
proof  of  their  unwillingness  to  fairly  test  the  merits  of  their  claims, 
as  are  their  present  methods  of  threat  and  intimidation  conveyed  in 
their  advertisement.  This  Company  proposes  to  stand  by  its  cus- 
tomers, furnishing  the  necessary  means  for  making  proper  defenses, 
in  case  any  are  attacked,  and  this  notice  is  given  after  full  consulta- 
tion and  with  the  advice  of  its  Patent  Counsel,  Messrs.  Offield, 
Towle  &  Linthicum  of  Chicago,  111.,  and  Humphrey  Sl  Humphrey  of 
Akron,  Ohio, 


THE  GOODYEAR  TIRE  &  RUBBER  CO 


AKRON.  OHIO.  U.  S.  A. 


"itec  U.  IMi 
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PNEUMATIC  :: 
MOTOR   TIRES. 


This  is  the  construction  which 
has  proved  a 

WINNER 

LOWEST  COST 
PER  MILE.  >  J» 

Results  of  three  years'  ex- 
perience, and  we  have  more 
tires  in  actual  operation  than 
all  others  combined. 


iViADE  IN  Akron.  Ohio, 


IDE  DiiMoiiD  nueedi  mmi 


The  A. RR 


NO  BALLS  TO  CRUSH 


NO  CAGES  TO  WEAR  OtTT 


NEEDS  NO  ATTENTION 


IS  THE  BEST  AXLfc* 
BEARING     FOR 

MOTOR 

VEHICLES 

/.-  fomhinti  an  AMPLE 
ROLLING  SURFACE 
ujrA«  PURELY  ROLLING 
ACTION  ^  for  DURA- 
It  I  L  1  T  V  AND  K  t:  O  N  - 
O  M  Y      OF     P  O  W  F  R 

IT  IS  UNEQUALLED 

7//f  FORKIGN  PATFN  IS 
ARE    FOR    SALE 


American  Roller  Bearing 
Company     "^  ^'^'''^^  street 

y^uiniJunj         BOSTON,  MASS. 


,r.v/»  r'.it  cikLOLAkn 


STOP  THAT  NOISE! 


NEW    PROCESS 


RAW  HIDE  PINIONS 


WILL   DO    AWAY 
WITH  IT. 


WEAR  WELL  AND  TAKE 
NO   OIL.   HENCE    .... 

NO  GEAR  CASE  NEEDED. 

THE  NEWPROCESS  RAW  HIDE  CO. 

SYRACUSE,    N.  Y.,  U.  S.  A. 

pf>tentBea  and  Sole  Manufacturers. 


FOR  AUTOMOBILES 

ANO  CASOLIKE  bAWnCNM 

use  THC  CDIftON  UkLANDE  BATTCnieS. 


<WU  •(•(■■•■mo  ••  ■Maid  ■•    4 

CDISON  W A N Ur A OTUni NO  eOMPANV. 

!■•«■.  •*■*■-«*■*.  <M  *irTM  tWMVI.  I 


-THIS  illustrates  our    IVIUTOR     VEHICLE      I  IRE,    made  according  to  the  ideas  of    the 
*      experts — the  users  of  tires.     We  have  made  a  great  variety,  a  great  variety  have  tested  them 
great  variety  of  roads,  and  this  is  the  net  result  of  a  great  many  experiments. 

DON'T  FOOL  YOUR  TIME  AWAY  WITH  UHTRJED  TIRES. 

WRITE    FOR    PRICES- 

THE  GOODYEAR  TIRE  AND  RUBBER  COMPANY,  Akron.  Ohio! 


Facts  About  Storage  Batteries. 

4 


By  Isaiah  L.  Roberts. 


OTHER   INFORMATION  ON  THIS  SUBJECT  BV 
WELL-KNOWN  EXPERTS  CONTAINED  IN  OUR 

STORAGE    BATTERY    NUMBER.      issue   of  September   27ur 

PRICE,   10  CENTS.  STAMPS  OR    COIN. 


11.  Dec  U.  IMl 
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Uo  2  H.  P.  Basoline  Motors 

(WITH  OR  WITHOUT  WATtR  JACKETt      " 

mmim  m  mm, 

VERTIC4L  OR  HORIZONTAL. 
ELECTRIC  IGKlltlON.     " 

gWUnrt*  taatttTj  Kultnble  for  pspfrimentnl 
work.  A.D)ritriB  of  funiBeelinUttnnrilpr 
from  nwner'a  drawltiKB.  Uu-frvr  slew  for 
bwify  vebtolM  in  oouite  uf  aoostriioiioii. 

HILTBY  lUTOMOBILE  GO., 

10-12  CllnUn  Street.  Brooklya.  N.  Y 


HAND  AND  POWER  PUMPS  [;;i  ^[^[.Y/^ 

of  Aulomobiles  and  F'neumatic  Tired  Wagons 

GLEASO^J-f'ETERS  AIR  PUMP  CO., 

MANUFACTURERS, 

30  WEST  HOUSTON  STREET.         NEW  YOPK  U.  8.  A. 


ATTENTION!! 


We  Have  Coods  to  Sell 

Light  Enough  to  be  Practical. 
Strong  Enough  to  be  Durable. 
Simple   Enough  to  be  Reliable. 

Vehicles,  toat  styles,  ftt  $i,ooo  to  $1,500,  Delivery  in  sixty 
days.  Motors  as  per  cut,  6  h.  p ,  at  $350,  prompt  delivery. 
An  occasional  second-hand  wagoo.      Catalng^  free. 


DURYEA   MANUFACTURING   COMPANY,   PEORIA,   ILL. 


THE  WOODRUFF  PATENT  SYSTEM  OF 

IT  D  V  TUP  '^  °^^^  ^7  '^^^  Lareest  Automobile  Works  in  this 
Ivri  I  lllU  CouQtry.  F»r  Keying  Geais,  Sprockets,  Cranks, 
aaajaai.iw  ^^^^  ^^    Shafts 


*r£  CMR/tr  4t  StZ£S  OF  ITErS  ,ND  CUTTERS  III  STOCK  AMD  mMC 
SP£Cl*L  sues  70  OiOCR. 


Ht'.Ttn   roM  ciKci:ii.An. 


^^. 


THE  WHITNEY  MANUFACTUR  NG  CO. 

HARUQRO,  CJNM.,  U.  S.  A. 


,  7  fe««  X  4Mi 


for  Stitloitry  Ei^tftM. 
4  rw  AuImdMm. 


0  K  DRY  BATTERY. 

NEW  GAS  ENGINE  TYPE. 

THE    PROBLEM    SOLVED. 

Ko  solulion  to  slop  over.  No 
missinf;  of  sparks.  Highcsi 
voltage.  Quickest  recupera- 
tion, l-ong  lite,  Unaffected 
by  heat  or  cold.    Cootptctncts. 

Non-Polarizing  Dry  Battery  Co., 

625  Broadway,  New  York. 


POlflTS  m  OBDERIKG. 


Name  of  engine. 

Number  of  revolutions  per 
minute. 

Number  of  sparks  per  min- 
ute. 

Made  of  ignition,  whether 
by  spark  coil  or  induction 

coil. 

If  spark  coil,  whether  bullioB 

or  wiplnR  spark. 
Kind  of  spark  contact  points, 

whether  platinum,  steel  oi 

other  material. 
Average    number    of    hours 

per  day  engine  is  run. 
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'>^ffl«ii™i4' UPRIGHT  DRILLS 

From  a  light  Friction  Drill  to  a  42-ln.  B.  Q,  P.  F.  Drill 

SEND  FOR  CATALOGUE. 


W.  F.  and  John  Barnes  Co., 

9q6  Ruby  Street,       -       Rockford,  111. 


CAUTION. 


$  PNEUMATIC  TIRES  FOR  AUTOMOBILES  OR  VEHICLES. 


All  persons  are  notified  thai  I  am  the  owner  of  the 

TILLINGHAST  PATENT, 


iHumbtr  497,971  cr  Itaj  23.  1893.  Ittr 
linttrOMininIt  In  P«tUKat)e  TIk«.» 


which,  after  four  years  ai  liltKation,  has  been  sustained  by  the  United  States  Court,  in  a  decision  by 
Judge  Colt  on  November  r4,  1*^99 

This  Patent  covers  all  single-tube  lires  used  for  any  purpose  whatsoever,  including  the  great 
majority  of  automobile  or  vehiciL-  tires  ;  and  no  person  can  make,  sell  or  use  any  such  tires  without 
a  license  Irom  me. 

No  license  on  automobile  or  vehicle  tires  has  as  yet  been  granted,  and 

ALL   PERSONS   ARE   WARNED 

thai  any  infringcmcni  «  f  the  Tillinghast  Patent  by  the  manufactun-,  sale  or  use  of  such  tires  will  be 

automobiles  or  vehicles  made,  sold  or  used  in  the  past,  a 


V 

I' 

^  I  ,  prosecuted  to  the  full  extent  of  the  law. 
( »  Upon  all  Single-Tube  Tires  for 

i  I     royally  must  at  once  be  paid  to  me. 


THEODORE  A.  DODGE. 


ROOM    1238.  N.  Y.  LIFE  BUILDING, 
NEW  YORK  CITY. 


%^^^^ 


(April  5th  to  September 
ayth,  1S99.  inclasiTC.) 


VOLUME  FOUR  COMPLETE. 

To  New  Subscribers  for  Two  Years! 

We  wish  to  place  these  volumes  in  the  hands  of  persons 
permanently  interested  and  therefore  offer  them  only  to  those 
who  will  subscribe  for  two  years  from  April  5th,  1899.     ::    ::    :: 

SEND  $4  AND  GET  THIS  VOLUME  BEFORE  IT  IS  EXHAUSTED. 


U.  X>cc  U.  USA. 
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STEAM  BOILER  NUMBER 

DECEMBER  6th,  1899. 

Symposium  of  Steam  Vehicle  Engineering. 


Dealing  thoroughly  with  this  most  interesting 
problem  as  related  to  vehicles. 


LEADING    ARTICLES. 

Steam   Boilers  for   Motor  Vehicles,  by  R.   I.   Clegg. 

General  Data  on  Steam  and  Fuel,  by  A.  H. 

Advantages  of  Circulation,  by  S.   D.   Mott. 

Efficiency  of  Small   Boilers,  etc.,  by  A.    M.   Herring. 

Automobile  Generators   Under  the   1-aw,  by  Perry  B.   Rawson. 

Considerations  in  the  Design  of  V^ehicle   Boilers,  by  *P.   M.    Heldt. 

Shell  or  Water  Tube  Boilers?  by  Wellingtoif  P.    Kidder. 

Boiler  Feeding   Apparatus,  by   R.    I.  Clcgg. 

A   Practical   Method  of  Utilizing  Exhaust  Steam,  by  Edwin    Kilburn. 

Oil  Fuel   Burners,  by   R.  I.  Clegg. 

A  Coil  Boiler  for  Automobiles,  by  W.   H.   Wakeman. 

The  Elihu  Thomson   Flash  Boiler  and  Steam  Vehicle  System,  by   L.    H. 

Design  for  an  8   H.    P.   Water  Tube  Vehicle  Boiler,  by   H.   K.    Burr. 


Vehicles,   Boilers  and   Engines  described  and  illustrated. 

64    PACES.  56    CUTS. 

PRICE,     10    CENTS,    8     AMPS    OR    COIN. 


SUBSCRIBE    FROM    TMI5    NUMBER. 
Sa.OO   A   YEAR  IN    ADVANCE. 


THE    HORSELESS    AGE, 


ISO    NASSAU    STREET,    N.    Y. 


THE  HORSELESS  AGE 

EVERY  WEDNESDAY. 
DEVOTED  TO  MOTOR  INTERESTS 


Vol.  V. 


NEW  YOKK,   DECEMBER    13,    18119. 


No.  II. 


THE    HORSELESS    AGE. 

R  F.  nfOEfiSOLL,  Editor  &iid  Proprietor. 

PuBUCATioM  Office: 

AMCtiCM  Tract  Socicty  Buildipig.     -      150  Nassau  Street. 

NEW    YORK. 

R  I  CLEG6,  MKhankal  Eoltw. 

SDBSCRIPTION.  mil  thu  Umtbd  Statfs  amd  Canada, 
$2.00  a  veiir.  in  advance.  For  all  lorviifn  countne"* 
tDcIudcd  in  the  Postal  Union.  $3.00. 

COUMUKICATIONS.— The  Editor  wHll  be  pleased  to  receive 
communicatioDS  on  tra<le  topics  from  any  auibrnlJc 
soDrce.  Tbc  correspondent's  name  sbould  in  all  caavs 
be  git*cn  as  an  evidence  of  f^Hxl  faitb,  but  will  Dot  be 

published  if  fpfcially  requested. 

One  week's  ooiice  required  (or  discontinuance   or  change 
of  adverti«<.-mcnts 


Tub  H0LS8LBS8  Ace.  150  Nassau  Rtreet.  New  York. 
Eoteied  at  tbe  New  Yoik  post-office  as  second  class  matter. 


On  accoant  of  (lie  cxcvanlve  dl^coanln  cttarsed 
by  K«Yv  Tork  benlL*  011  aula  1  cliccfcM  under  lliclr 
new  rnlr.  MUbnrr  Ibcm  arc  rcquvntcd  to  mnll  tty 
roat  Office  or  k'.xprt>ti  mon«:>'  ordvr  or  H.  V.  araft. 


Explosive  Motor  Number. 


^^M  On  Jaa  17  we  shall  issue  an  Explosive  Motor  Number,  de- 
^i^  Tutcd  e.xclu9ively  lo  gasoline,  kerosene,  alcohol,  etc.,  vehicle 
I  Ri.:3iors  and  motor  vehicles.    Keadcrs  who  have  anything  new 

f  in  lhi»  line  are  invited  to  communicate  with  the  editor  at  once. 

The  Explosive  Motor  Number  wit]  contain  not  leas  than  64 
pages,  and  in  point  of  merit  of  contents  will  equal  if  not  sur- 
pass any  publication  so  far  issued  in  the  motor  vehicle  line 
Ten  tltousand  copies  wilt  be  printed,  but  the  advertising  rates 
•Till  not  be  increased.  Inasmuch  as  nearly  the  entire  edition 
win  be  sold— as  all  the  editions  ol  The  Horseless  Age  are — 
dti*  wfll  probably  be  the  cheapest  advertising  ever  offered  by  a 
trade  journal.    Order  space  and  copies  now. 


Light  Carriages. 

Reports  from  England  and  France  show  the  increa&ing  pop- 
ularity of  the  light  carriage  or  voiturette.  Many  bicycle  nianu- 
faoturers  in  the  former  countr>'  are  taming  their  attention  10 
the  manufaclnre  of  these  medium  priced  little  runabouts,  in 
weights  varying  from  400  to  600  lbs.  Machines  01  similar 
weight  and  construction  are  beginning  to  be  turned  out  on 
this  side  of  the  Atlantic  and  are  finding  as  ready  a  market  here 
:i*  i.-n  the  other  side.  In  many  cases  these  machines  may  give 
a  l.':irty  good  account  of  themselves  if  they  are  cnnlinrd  to 
!>iiioolli  roads  and  are  carefully  used:  but  for  touring  and  gen- 
eral knocking  about  they  cannot  be  cxpi-cted  to  give  satisiac- 
li'Mi.  The  nece&sary  weight  and  slrengili  arc  lacking,  and 
accidents  and  breakdowns  arc  quite  sure  to  result  if  they  are 
subjected  to  rough  usage. 

The  difference  in  the  roads,  particularly  in  the  rural  districts, 
must  be  taken  into  account  by  the  manufacturer  of  light  motor 
carriages  for  the  American  market.  The  bicycle,  with  its  ver- 
tical strains  and  us  restriction  to  good  roads  or  paths,  is  net  a 
sale  model  for  the  motor  carriage  builder.  The  motor  car- 
riage, from  the  very  fact  that  it  has  four  wheels  and  is  a  road 
machine,  calls  ior  entirely  different  construction.  The  present 
danger  A-ith  which  the  motor  vehicle  trade  is  confronted  in 
America  is  Qimsy  guesswork  construciitm,  imitated  from  the 
hicycle  and  wholly  inadequate  ^or  ihc  four-wheeled  vehicle. 


5team  Vehicle  I  ictrnses. 


The  New  York  police  authorities  are  setting  the  pace  for  the 
country  in  reference  to  the  licensing  of  operators  of  steam  ve 
hides.  During  the  past  twn  or  three  weeks  quite  a  number  of 
engineer's  licenses  of  the  third  class  have  been  granted  to  aris- 
tocratic New  Vorkera  who  own  pleasure  carriages  provided 
with  vertical  shell  boilers.  Applicants  for  such  licenses  are 
required  to  undergo  3  superficial  examination  in  the  construc- 
tion and  care  of  such  boilers,  but  the  inspection  of  the  boilers 
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themselves  seems  to  be  rather  iorou]  so  tar.  A  rigid  inspcc- 
tion  of  vehicle  boiler»  will  wilhpat  doubt  be  demanded  soon, 
and  manufacturers  uf  sieani  vchidn  shuuld  prepare  tbem- 
scivcs  lor  It  by  a  closer  examination  of  the  requiremenu  ot 
safety  in  shell  boilers  of  this  cJasa.  As  suggcated  by  Mr. 
Clegg,  they  might  with  great  advantage  to  themselves  and  the 
public  take  some  good  boiler  insurance  company  into  their 
confidence.    Abundant  data  are  to  be  had  for  iheir  guidance. 


Condensation. 


No  little  aUcntion  has  been  centered  upon  coodcnsauon  by 
American  steam  vehicle  inventors.  The  free  escape  ot  the 
ejihaust  into  the  air  is  generally  regarded  as  a  public  nuisance 
not  to  be  tolerated  by  the  law,  because  of  its  liability  to 
Irighien  burses,  and  ingenious  devices  have  been  contrived  to 
prevent  this  escape  of  steam  upon  the  highway.  The  majority 
of  them,  however  successful  they  may  be,  are  more  or  less 
complicaled  and  expensive,  and  whether  any  but  the  simplest 
methods  will  ultimately  be  found  necessary  is  a  moot  question- 

Horces  will  soon  get  accustomed  to  the  sight  of  steam  issu- 
ing from  wagons.  Unless  It  poured  forth  in  clouds  and  along 
congested  thoroughfares  it  would  constitute  no  hindrance  to 
traffic  A  voluminous  escape  of  viaible  steam  could  hardly 
occur  except  in  cold  weather  and  on  a  hill  where  engines  were 
working  under  heavy  prcisuie.  and  as  these  conditions  are 
rafdy  coincident  the  need  of  reftned  methods  of  condensation 
would  appear  to  be  only  temporary  and  largely  imaginary. 
Mechanical  refinements  and  complications  which  are  devised 
lor  ttniunal  condilions  and  only  limit  the  ordinary  usefulness 
of  a  machine  are  soon  discarded  in  practice. 


Efficiency. 

The  eiTiciency  of  an  engine  depends  largely  upon  fixed  or 
uniform  conditions  of  operation,  producing  what  u  called 
constant  load.  In  motor  vehicle  work  the  coadltioas  arc  coii- 
stanily  changing  and  the  load  vanes  with  them.  We  have  un 
luaded  vrhictes.  loaded  vehicles,  starting,  climbing  grades,  etc. 
to  which  the  power  must  accommodate  itself.  To  attain  the 
high  degree  ol  flexibility  rr<]uircd,  thetelure,  we  nuist  sacri- 
fice efficiency  somewhat.  A  vehicle  engine  ot  motor  cannot 
compara  with  ■  stationary  engine  in  efficiency,  other  things 
being  equal. 

a 

Speed  Regulation  in  Paris. 


Paris  atttomobillfts  are  said  to  be  enrai'cd  at  the  new  speed 
regulations  imposed  bv  ihe  Municipal  Council,  which  restricts 


the  rate  in  the  Bois  de  Boulogne,  the  principal  park,  to  7H 
miles  an  hour,  or  less  than  the  maximum  allowed  to  bofsc 
vehicles. 

I'bis  exhtbiliou  of  nghicous  indigtutioo  conic»  with  bad 
grace  at  this  late  day,  inasmuch  as  the  present  restrictioos  are 
the  direct  result  of  the  mad  escapades  of  the  members  of  the 
Aiitomubile  Club  over  the  common  roads  of  France,  the  road 
races  which  it  has  ctmliiiued  to  organize  and  pacroniie  long 
ai'.er  thcic  was  any  reasonable  excuse  ior  them,  and  the  gen- 
eral subordinatioD  of  the  cumiuercuJ  to  the  sportmg  ssde  ol 
the  automobile  in  consequence  of  its  course. 

The  Automobile  Club  of  France  has  nothing  to  do  but 
mend  its  ways  and  accept  as  ineviuble  the  tardy  regulation  of 
the  municipal  authorities. 


riore  Park  Permits. 


The  president  of  the  New  York  Park  Board  is  usuiag 
mits  to  aulumobilc  owners  at  the  rate  of  two  or  three  a  we 
So  tar,  huwci'cr,  the  permits  have  been  limited  to  electric 
lucles,  gasutme  carriages  bcmg  barred  as  loo  noisy.  t>ot 
in  New  Vork.  but  also  in  Baltimore  as  well.  The  electric 
hide  is  undoubtedly  the  park  veliicle  par  excellcDCt;  but  tb« 
exclusion  of  the  gasoline  carriage  can  scarcely  be  regarded 
as  pcrniancnt  Once  the  gate  is  unlocked  the  ihroctg  u  bard 
to  stem. 


Steam  Boiler  Numl>er. 

The  Steam  Boder  Number  of  Dec.  6  probably  goes  mto  the 
sttojcct  of  iieara  road  locomotion  more  thoroughly  than  any 
publication  cxtanL  It  is  selling  very  rapidly  and  the  edition 
will  soon  be  exhausted,  although  seven  thousand  copies  were 
pfinied.  It  will  long  be  regarded  as  a  valuable  work  ol  refer- 
ence and  should  be  secured  by  all  mtcrcrted  in  road  locomo- 
tion. The  Explosive  Motor  Number  will  be  an  even  more 
valuable  treatise  on  that  branch  of  the  subject. 


A  Suggestion. 


For  sooM  time  part  wr  have  published  considerable  material 
d^allng  with  gawlinc  engines.  The  balancing  ol  novii«  parts» 
crank  pin  pressures  and  sinular  mattcn  have  received  very 
interesting  treatment  from  oar  correqiondcnts,  and  the  ex- 
change of  ideas,  as  wvU  as  the  free  discussion  of  the  pfaas 
proposed,  cannot  but  have  liad  a  most  beneficial  effect.  The 
general  trend  of  thought  has  been  toward  effecting  an  improve, 
ment  by  doubling  op  the  tingle  engine  so  as  to  have  •«ttt 
reciprocating  pans  traveling  in  opposite  directiom  at  the  "nt 
time.  Of  course  it  is  evident  that  cylinders  may  be  arai^^ 
about  the  crank  shaft  in  a  variety  of  ways.  and.  so  far  as  the 
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question  of  ctank  pin  pressure  is  concerned,  the  three-cylinder 
cpglne.  on  the  Brotherhood  plan,  presents  an  intcresling  study. 
In  the  figure.  A  =  the  crank  pin,  B  the  wrist  pin  and  the 
dotted  lines  C  C  C  indicate  piston  travel.  The  lines  A  B  are 
ihc  connectinf;  rod%  attached  to  one  common  crank  pio. 

By  comparing  the  pressures  acting  simultaneously  at  several 
points  in  the  travel  of  the  crank  pin,  one  will  realize  why  the 
amogentent  has  been  presented  for  further  stxwly  along  the 
Vnes  already  considered 


Electric  Vehicle  of  the  United  States 
Automobile  Co. 


The  electric  carriage  shown  herewith  has  a  number  of 
new  features  worthy  of  notice,  one  of  which  is  a  special  motor, 
manufactured  by  the  company,  in  which  both  the  field  and 
the  armature  revolve.  The  field  is  fastened  to  one  driving 
wheel  and  the  armature  to  the  other  through  means  of  re- 
duction gears,  thus  giving  the  independent  speed  of  the  driv- 
ing wheel  without  the  compensating  gear. 

Another  important  feature  claimed  Is  that  the  motor  weighs 
considerably  less  than  any  other  motor  now  in  use.  The  3  h.p. 
motor  used  in  this  illusiration  weighs  but  125  lbs.  The  bat- 
tery is  suspended  to  the  truck  frame  on  independent  springs, 
the  carriage  proper  being  mounted  on  ordinary  light  carriage 
springs,  making  a  very  easy  riding  carriage.  The  placing  of 
the  battery  close  to  the  ground,  as  shown,  gives  less  sideways 
strain  on  the  truck  than  if  it  were  placed  in  the  carriage  body. 

The  steering  wheel  is  provided  with  a  central  pivot,  the 
steering  handle  having  a  clutch  which  holds  the  wheel  firmly 
in  any  position  in  which  the  operator  sets  the  steering  handle. 
This  is  automatic  and  no  attention  is  required  from  the  motor* 
man. 

There  are  three  forward  and  two  backward  spced-n,  the  high- 
est speed  being  12  mites  an  hour.  The  carriage  will  run  from 
25  to  30  miles  on  good  level  streets  on  one  charge. 

It  will  be  noticed  that  the  driver's  seat  is  placed  very  low. 
giving  an  almost  unobstnictcd  view  to  the  passenger. 

The  carriage  is  fitted  with  a  powerful  band  brake,  capable 
of  stopping  the  carriage  In  twice  its  length  when  going  at 
full  speed. 


E^f..,.^ 
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LONDON  NOTES. 


London,  Nov.  30. 

TO   BKinHTON   AND   BACK  IN   A  DAY. 

The  Automobile  Club  organized  a  nin  from  London  to 
Briffhlon  and  back  on  Tuesday  last.  The  day  was  a  glorious 
one,  and  about  fifteen  carriages  and  motor  cycles  put  in  an  ap- 
pearance. The  nm  was  most  successful  and  pleasant,  ior  al- 
though some  trouble  was  experienced  on  the  road  in  the  Lon- 
don suburbs,  the  corriages  got  through  without  lerious  acci- 
dent The  new  Daimler  Parisian  car  achieved  rcmarUable 
success,  the  journey  to  Brighton  (53  miles)  being  achieved 
without  a  single  stoppage,  the  same  remark  applying  to  the 
return  journey. 

MOHK  AUTOMOBILB  CLUBS. 

At  a  meeting  held  in  Manchester  last  week  to  form  a  Man- 
chester branch  of  the  Automobile  Club  of  Great  Britain  and 
Ireland,  Charles  Johnson,  the  secretary  at  the  headquarters  in 
l-ondon.  delivered  an  address  on  the  subject  of  autoraobilism 
generally,  and  the  advantages  that  would  follow  npon  the  es- 
tablishment of  a  Manchester  club  afHIiatcd  with  that  already 
existing  in  London,  which  was  now  recugniztitl  as  the  English 
authority  on  the  study  and  practice  of  automobilism.  It  was 
then  decided  by  resolution  to  larm  a  local  club  for  social  ptir- 
poses,  and  for  the  encouragement  of  automobilism  in  the  dis- 
trict. By  a  second  resolution  it  was  decided  to  affiliate  the 
Manchester  with  the  London  club.  A  provisional  committee, 
whose  duty  will  be  to  take  temporary  premises  and  arrange 
among  other  matters  for  the  appointment  of  a  temporar>'  sec- 
retary, was  afterwards  appointed.  On  Friday  a  meeting  is  to 
be  held  in  Edinburgh  with  the  view  of  forming  a  Scottish 
branch  of  the  Automobile  Oub, 

AN    INTERKSTING  TKST  CASE. 

At  Marlborough  St.  Police  Court  on  Tuesday  Mr.  Moffat 
Ford,  manager  of  the  Motor  Car  Co.,  Ltd..  London,  was 
summoned  for  keeping  a  carriage  without  a  license.  Mr.  Lo- 
gan, an  officer  of  inland  revenue,  said  that  on  Sept.  21  he  saw 
the  defendant  in  charge  of  a  four-wheel  motor  car  and  in- 
formed him  that  he  would  be  summoned  for  keeping  a  carriage 
without  a  license.  Mr.  Ford,  in  defense,  said  the  company,  of 
which  he  was  the  manager,  were  in  the  habit  of  having  motor 
carriages  sent  to  them  from  Paris  and  various  parts  of  Eng- 
land to  sell  on  commission.  He  was  in  the  habit  of  going 
short  journeys  on  these  cars  lo  see  if  they  were  in  proper 
working  order,  and  the  car  in  respect  to  which  he  was  sum- 
moned was  one  that  had  been  received  by  the  company  from 
Paris  to  sell.  He  contended  that  the  company  could  not  be 
made  to  take  out  licenses  for  cars  that  were  sent  lo  them  lo 
sell,  and  were  merely  taken  short  journeys  in  the  streets  to  as- 
certain whether  they  were  in  working  order.  The  magistrate, 
in  givnig  his  decision,  said  that  in  the  circumstances  he  did 
not  think  the  defendant  was  bound  to  take  out  a  license.  A 
carriage  builder  might  have  in  his  shop  window  ten  or  a  dozen 
carriages  for  sale,  and  the  mere  use  of  one  of  ihcm  for  a  trial 
trip  would  not,  he  thought,  render  the  man  liable  to  be  sum- 
moned. The  summons  against  the  defendant  would  therefore 
be  dismissed. 

A   BR1T15K   MOTOR   MAHUrACTUBEBS*   ASSOaATION. 

An  important  and  representative  gathering  of  British  manu- 
facturers of  motor  vehicles  and  cssentia.1  parts  thereof  was  held 
in  London  last  week.  30  gentlemen  being  present  to  discuss 


the  advisability  of  forming  a  motor  manufacturers'  associa- 
tion for  the  protection  of  the  trade  and  other  matters.  After 
an  interesting  discussion  it  was  unanimously  decided  that  such 
an  a.ssociation  was  urgently  needed,  and  should  be  formed, 
and  an  organizing  committee  of  twelve  was  elected  from  the 
gentlemen  present  to  draw  up  a  working  lichcmc  to  be  pre- 
sented at  another  meeting  to  be  called  at  an  early  date. 

TKE   igOO  lACinC  SSASON. 

The  racing  fever  appears  to  be  spreading  among  English 
automobilists.  for  I  hear  of  many  preparations  for  special  car- 
riages  to  be  built  for  next  year's  racing  season  in  France. 
The  Daimler  Motor  Co..  Ltd.,  of  Coventry,  arc,  it  is  said, 
building  a  23  h.p.  carriage,  while  the  British  Motor  Co.  are 
having  a  23  h.p.  vehicle  buill  in  Germany.  Messrs.  Edge  Sc 
Jarroti,  it  is  also  announced,  have  20  h.p.  Napier  vehicles  on 
hand,  while  Mr.  Wridgway  is  having  a  special  20  h.p.  Pen- 
nington built. 

PUBLIC  MOTOR   SERVICES   IN   RCSSIA. 

Some  time  ago  there  was  dispatched  from  Paris  10  Tiflis, 
Caucasia,  a  13  h.p.  Panhard  omnibus,  purchased  by  a,  Mr. 
Kochariantz,  whose  idea  was  to  institute  a  public  service  with 
the  vehicle  between  Chaucha  and  Khan-Bagin.  Upon  the  ar- 
rival of  the  vehicle  Mr.  Kochariantz  was  compelled  to  apply 
lo  ihc  Governor  of  Till  is  for  permission  to  commence  the  ser- 
vice, and  thereupon  a  special  commission  was  appointed  to 
test  and  report  as  to  the  practicability  of  the  vehicle.  Tlie  re- 
sult of  the  commission's  examination  having  proved  thor- 
oughly satisfactory,  the  required  permission  has  been  accorded 
and  the  omnibus  will  shortly  commence  operations. 

T(  is  reported  that  the  postal  authorities  in  Ceylon  intend 
ordering  a  motor  van  for  the  conveyance  of  mails  between 
Maiara  and  Tangnlla,  and  Tangalla  and  Hambantola.  The 
Ceylon  Observer,  which  makes  thi.s  announcement,  considers 
it.  however,  to  be  very  doubtful  whether  the  vehicle  could  nin 
satisfactorily  on  this  line  of  road,  which  is  very  uneven  and 
hiily.  especially  after  leaving  Tangalla. 

At  a  meeting  of  the  Chelsea  Vestry  last  week  it  was  staled 
that  our  tenders  had  been  received  for  motor  vans  and  that 
the  prices  quoted  were  £47.S,  £400.  £650,  and  £700  each. 
1  he  surveyor  was  instructed  to  examine  the  various  specifica- 
lions  and  to  report  at  the  next  meeting. 

TNI  TARE  WEIGUT  OP  HEAVY  MOTOR  VEHICLES. 

An  important  conference  was  held  at  the  Automobile  Oub 
of  Great  Britain  on  the  15th  inst.  to  discuss  the  advisability 
of  attempting  to  secure  the  alteration  of  the  Light  Locomo- 
tives Act  so  far  as  the  tare  limit  is  concerned.  The  record  of 
a  meeting  of  the  Liverpool  Branch  which  had  been  held  on 
the  6(h  inst.  to  discuss  Ihi.'*  matter  was  read.  It  was  decided 
to  take  immediate  steps  in  the  matter,  but  the  club  deem  ii  de- 
sirable not  to  make  known,  at  present,  what  action  Is  pn>- 
posed. 

MOTOR   IIAULACI  ON   COMMON   ROADS. 

This  was  the  title  of  a  paper  read  at  a  meeting  of  the 
graduates  of  the  Institute  of  Mechanical  Engineers  in 
London  last  week  by  Alfred  Marsden.  The  paper 
dealt  in  a  comprehensive  manner  with  the  subject. 
The  author  commenced  by  describing  the  steam  gen- 
crator,  and  in  discussing  the  merits  of  the  three  common 
types  of  generator  in  use  he  said  that  a  combination  of  the 
water  tube  and  the  fire  tube  types  would  prove  the  best.    The 
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di*cu?5ion  was  ftpened  by  Mr,  Scnnett.  who  described  a  meth- 
«xl  of  njoitniing  ihc  front  axle  on  a  horizontal  trunnion,  which 
allowed  it  to  conform  to  any  irregularities  in  the  road.  Hcalso 
thought  that  the  difliciiUies  of  driving  over  newly  metaled 
mads,  which  were  enlarged  on  by  the  author,  were  easily  met 
by  altering  the  gearing  of  the  engine.  Mr.  Philipson,  of 
Newcastle,  said  a  few  words  from  the  coach  builder's  point  of 
view. 

NKW   STBAM    WAGON. 

T.  Toward  &  Co..  St  Lawrence  Iron  Work*.  Ncwcastlc- 
on-Tsme,  have  just  completed  a  heavy  steam  wagon  intended 
for  conveying  ore  from  a  mine  in  Yorkshire.  It  i^  mounted 
on  ■  strong  steel  frame  wiih  horn  plate);  ^locomotive  style). 
This,  in  turn.  is.  in  the  case  of  the  hind  end.  suspended  by 
spiral  springi  on  axle  boxes  anti  a  stc^l  shaft,  on  which  the 
steel  road-driving  wheels  arc  mounted;  the  fore  end  is  sup- 
ported un  a  fore  carriage,  with  laminated  springs,  and  turn 
plate  on  a  steel  shalt.  and  steel  front  wheels  with  special  anx- 
tltary  iron  tirts,  the  steering  being  worked  by  a  hand  wheel. 
worm  wheel  and  chains  on  the  traction  engine  princiijlf.  There 
is  a  cab  or  shelter  over  the  driver,  and  the  propelling  ma- 
chinery consists  of  a  pair  nf  compound  reversing  horizontal 
engines  capable  of  developing  25  i.h.p.  placed  directly  below 
the  under  frame  and  geared  with  two  speeds  (8  and  4  miles 
per  hour),  and  ditTercniial  gear  to  an  intermediate  shaft,  which 
in  its  turn  is  geared  direct  with  pinions  on  to  an  internal  spur 
wheel  on  each  driving  wheel  and  entirely  cased  in.  This  dis- 
pcnMs  with  the  usual  chains  and  sprocket  wheels.  Steam  is 
-•(Upplied  at  200  lbs.  per  square  inch  by  one  of  the  firm's  high 
pressure  water  tube  boilers,  placed  right  in  front  of  the  driver, 
as  are  the  manipulating  levers  and  steering  gear.  The  exhaust 
steam  passes  through  a  filter  tank,  and  then  exhausts  into 
the  chimney,  there  being,  it  is  claimed,  no  visible  steam  while 
running.  The  wagon,  having  been  loadtd  with  3^  tons  of 
material,  was  subjected  to  a  trial  a  few  days  ago,  when  steep 
banks  were  sunnounled  with  the  greatest  ease,  and  ihc  me- 
chanical tipping  gear  was  also  tested  with  satisfactory  results. 

AtTTOMOUILES   FOR   KUNlCIPAt.   WOUC. 

I  ha\-e  frequently  referred  to  the  increasing  attention  which 
is  being  devoted  to  motor  vehicles  by  municipal  authorities  in 
various  parts  of  Great  Britain.  Tliis  w'eck  I  am  abre  to  an- 
nounce that  the  City  of  London  Corporation,  falling  into  line 
with  other  local  bodies  in  the  metropolitan  district,  has  de- 
cided to  give  automobiles  a  trial,  and  has  intrusted  Mr.  Carl 
Oppcrmann,  of  Clerkcnwell.  with  ihc  construction  of  two 
motor  dust  carts,  to  be  propelled  by  electricity. 

The  Spalding  Rural  District  Council  have  unanimously 
adopted  a  resolution,  to  be  forwarded  to  the  Local  Govern- 
ment Board.  a<^king  that  the  maximum  speed  allowed  to  motor 
carriages  should  be  10  miles  an  hour  instead  of  12,  and  that 
when  rounding  a  cur\-e  il  should  be  reduced  to  6;  also  that  a 
motor  vehicle  should  give  notice  of  its  approach  by  a  contin- 
uous bell. 

The  Hedworth  Barium  Co.,  of  Newcastle  and  Jarrow.  are 
about  to  run  a  motor  wagon  between  their  Cow  Grrrn  Barium 
Mines  and  Middleton-in-Tccsdalc  Station  for  tlic  transport  of 
barium. 

Quite  a  number  of  public  motor  services  are  about  to  be 
started  in  the  Italian  Province  of  Puglia,  while  it  is  also  stated 
that  a  foreign  company  has  applied  to  the  Spanish  Govern- 
ment for  a  Concession  to  establish  in  ihat  country  services  of 
motor  vehicles  bctHcen  districts  not  provided  with  railways. 


Tt  is  reported  that  as  a  result  of  the  recent  testa  the  German 
military  niiihoritips  have  ordered  five  large  motor  vehicles 
from  ihc  Daimler  Motorcn  Gescltschaft,  of  Cannstatt 

AN    AimiTIOtlS    PROGKAMMR. 

A  meeting  of  member!,  of  the  islanding  committee  of  the 
Automobile  Club  and  of  representatives  of  firms  who  intend 
(o  take  part  in  the  projected  1.000-mile  trial  was  held  at  the 
club  00  the  20ih  insi.  The  matter  of  route  was  first  discussed, 
but  it  will  not  be  finally  settled  until  the  secretary  has  been 
over  the  roads  and  visited  the  cities  and  towns  concerned.  All 
the  representatives  were  in  favor  of  ,in  exhibition  at  Manches- 
ter. A  vole  was  taken  on  the  question  of  whtthcr  there  should 
be  exhibitions  at  both  Liverpool  and  Manchester.  Result: 
Twelve  voles  in  favor  of  Manchester  only,  against  one  vote  in 
favor  of  Liverpool  also.  The  route  will  be  through  Liverpool 
if  possible.  In  order  to  further  shorten  the  duration  of  the 
tour,  it  was  decided  to  hold  an  exhibition  at  F!dinburgh,  Inn 
not  at  GUigow,  and  that  the  route  should  be  from  Carlisle  to 
Edinburgh  direct.  If  the  local  press  arc  well  disposed,  and 
proper  anangcmcnt*  can  be  made,  there  will  he  exhibitions  at 
Bristol,  Birmingham,  Manchester,  Leed.s,  Edinburgh.  New- 
caatlc-on-Tyne  and  Sheffield. 
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Two  djflferent  cycle  shows — the  Stanley,  at  the  Agricultural 
Hall,  and  the  National,  at  the  Crystal  Palace — are  this  week 
being  held  in  London,  and  at  botli  quite  a  large  number  of 
automobiles  are  on  view.  Many  of  the  cars  displayed  arc  of 
a  familiar  tj'pe.  While  all  the  larger  cycle  making  concerns 
arc  now  making  motor  tricycles  and  qundricyclcs,  the  major- 
ity using  the  Dc  Dion  motor,  I  confine  my  remarks  entirely 
to  the  vehicles  which  have  not  before  been  seen  by  the  public. 


THE  STANLEY  SHOW, 


THE   CEWTURY   TItlCYCLC. 

A  novel  two-seated  motor  tricycle  is  shown  by  the  Century 
Engineering  &.  Motor  Co.,  Ltd.,  of  Altrincham.  Cheshire. 
The  frame  is  of  tubular  construction;  the  motor  is  of  the 
"Sphinx"  type,  of  3^A  h.p.,  and  located  underneath  and  in  front 
of  the  rear  rider.  It  is  provided  with  electric  ignition,  and  a 
Longuemaro  carbureter  The  engine  drives,  by  means  of  a 
Rcnold  "silent"  chain,  a  countershaft,  from  which  the  power 
is  transmitted  to  the  rear  axle  by  two  chains.  Two  speeds 
are  provided,  while  the  motor  can  be  instantly  disconnected 
from  the  transmission  mechanism.  The  steering  is  controlled 
by  means  of  a  lever  at  ilic  right  of  tlie  driver.  The  steering 
wheels  are  so  arranged  that  ihey  incline  at  varying  angles  ac- 
cording to  the  circumference  of  the  radius  of  the  turn.  The 
steering  by  this  means  is,  it  is  claimed,  rendered  so  safe  and 
sure  that  it  is  possible  to  negotiate  right  angle  turns  at  top 
speed  with  safety.  A  special  device  is  provided  to  start  the 
motor,  while  ample  brake  power  is  provided.  The  riders  arc 
seated  tandem  fashion,  the  front  seat,  which  is  comfortably 
upholstered,  being  suspended  upon  C  springs  and  detachable 
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at  win.  The  wheels  are  of  the  cycle  type.  3«  in.  diameter,  and 
filtcd  with  pneumalic  tires.  Reservoirs  arc  provided  lo  contain 
a  quantity  of  nil  sufficient  for  30a  miles  or  more,  and  are  so 
disposed  that  they  arc  concealed  from  view.  An  average  speed 
•  f  3$  miles  per  hour  can,  it  Is  claimed,  be  easily  maintained 
ni  a  whole  day's  journey  over  give-and-take  roads.  A  novel 
fcfflturc  is  the  provision  of  a  pipe  by  means  of  which  the  ex- 
haust can  be  carried  at  will  into  the  (ool  plate  of  the  front 
urai.  which  is  double  cased.  50  furntshinK  a  comioriahlc  foot 
v-'-nrmer  fur  use  in  cold  weather. 

.\  very  neat  two-seated  voiturcttc  is  shown  by  Lcs  Elah- 
'i*scmcnt5  Pieper.  of  l.i«*Ke,  Belgium.  The  motor — a  sfngle- 
r  -lindcr  vertical  one  of  ^  h,p.— is  IfKftled  in  a  "Sonnet"  nt  the 
front  of  the  car.  It  is  fined  with  radial  ribs  lo  the  cylmder  for 
r-*oIinp  purposes  and  electric  itinition.  Two  sprriU  arc  pro- 
vided, the  power  beinj?  transmitted  by  a  sinpte  belt  worlcinK 
on  fast  and  loose  pultcys  on  a  connter«haft  at  the  rear  The 
ndJtys  are  of  equal  liiamrter,  the  variation  in  speed  being  oh- 
taincd  by  different  sized  si>ur  wheels  connected  with  the 
•nillcys.  which  mesh  with  corresponding  spur  wheels  on  the 
rrar  axle.  The  wheels  are  of  the  cycle  type,  with  pneumatic 
ires:  ample  brake  ixiwcr  is  provided,  while  the  steering  is 
cnntrollcd  by  a  hand  wheel.    The  weight  is  500  lbs. 

niE  OPPRRMANN   KLECTXICS, 

Electric  vehicles  are  the  specialty  of  Carl  Otipcrmann.  of 
\Vyi|ytitt  St...Clerkenweli;  who,  lately  devised  and  adopted  a 
"rw  direct  driving  gear  (lispensine  with  the  nse  of  chain,  and 
'■*  showt;ng  a  complete  under  carriage  with  .1  h.p  motor  fitted 
«\ith  the  new  gear.  The  new  frame  (which  is  constructed  of 
(teel  tubing)  and  gear  i*  quite  self-contained,  and  is  arranged 
to  suit  a  large  number  of  difTerent  types  of  carriage  Hotlies,  and 
can  be  fitted  up  with  very  little  labor  It  is  made  to  drive 
hy  either  thr  front  or  rrar  axle,  although  thr  latter  is  prefeired 
as  being  most  cnnvrnicnt.  In  the  new  gear  the  motor  is  so 
arranged  that  instead  of  ils  "haft  being  parallel  lo  the  axle  it  is 
at  right  angles  thereto.  Thr  motor  «haft  trmiinatrs  itt  a 
w.irm.  which  e^ar«  with  a  worm  wheel  rcntrallv  olncrd  on  (he 
ivle.  thr  gear  bcinjr  cnrirclv  inclosed  and  working  in  an  oil 
hath,  Mr.  Oppermann  ha^  lately  completed  an  rlectrir  dor 
cart,  with  a  frame  and  driving  gear  nf  the  lyp.e  above  referred 
lo,  for  Mr.  Dyson  Perrins.  of  .-Nrdcrons  Castle,  N-  B.  It  ir 
fitted  with  a  batterv  of  40  accumulalors  weiehina  i.tso  lbs.  and 
liavinc  a  capacity  of  iv>  nmi>rre-hnnrs.  Thr  wheels  are  hniU 
on  the  tangent  prinrinle,  with  bult-cndcd  spnkes  and  steel 
hubs  fitted  with  roller  hearing*.  Solid  rubber  Hres  2  in  wide 
are  used,  and  the  rear  a?ilp  is  filled  with  a  differentia!  gear 
and  run.<  on  roTlcr  bearings.  Strt-ringr  i?  controlled  hv  a  bar 
nr'incr  on  the  front  whrel)!.  Band  brake*  arc  fitted  to  |hc  rear 
wheels,  operated  by  a  font  lever.  '\"  rtrrtric  brake,  actuated 
by  the  controller,  i;*  aUn  provided  The  controller  Is  arranged 
fo  eive  three  •pccda  forward,  enrresnondlng  to  4.  8  and  12 
mites  per  hour,  and  one  speed  hackward.'all  of  these  results 
beine  attained  by  means  of  one  lever.  Thr  carriace  was  re- 
eenlly  siibiertrd  to  an  exhaustive  trial,  Whh  four  pasfengers 
it  weiKhcd  complete  2.<>oo  lb*.,  a  di«lanre  nf  45  miles  on  one 
ch-irce  of  the  accumulators  beinc  successfullv  covered.  Mr. 
Oppermann  states  thai  he  is  about  to  bring  out  a  new  type  of 
accumulator  much  lighter  than  n«na!  \  haltcry  of  40  accu- 
mulators will  only  weigh  Poo  lbs.,  while  the  capacity  claimed  is 
150  am  pei'e -boors. 


A  NEW   STORAGE  CBLU 

A  new  accitmiilal'V  for  elecirtc  vehicles  is  the  principal  ex- 
hibit of  ihc  Lcecoll  Electric  Battery  Co..  Ltd..  of  14  Devon- 
shire Square,  E.  C.  It  is  ilrscnbed  as  being  made  on  an  en- 
tirely new  principle,  neither  plates  of  lead  nor  free  sulphoric 
acid  being  used.  The  electrolyte  consists  of  a  neutral  solu- 
tion of  metallic  salts,  and  in  charging  the  battery  thc5«  salt* 
arc  transformed  into  a  metallic  coating,  which  Is  deposited  on 
a  negative  consisting  of  a  cylinder  of  metal  gauze  after  the 
m.innur  rf  >;lrctr<iplaiing.  Thr  positive  plate  is  incased  in  a 
porous  tube,  and  is  surrounded  by  the  negative  cylinder.  The 
I.eccnil  battery  is  claimed  to  give  a  higher  e.m.f.  than  a  lead 
cell— i.  c..  3.5  volts  instead  of  only  2  volts.  Owing  to  this  high 
e.m.f.  32  o(  these  cells  will,  it  is  stated,  give  the  same  voltage 
as  40  cells  of  the  ordinary  ty[»c.  The  traction  type  cells  weigh 
15  ibs.  each  and  have  a  capacity  of  90  ampere-hours, 

A  new  Cannsiatt-Datmler  carriage  is  found  em  the  stand  of 
the  Motor  Carriage  Supply  Co..  Ltd..  DonnJngton  House, 
Norfolk  St..  Strand.  W,  C.  It  is  a  victoria,  to  scat  tour  or  fire 
persons,  and  is  noticeable  on  acrounr  of  its  long  wheel  base- 
It  is  fitted  with  a  5^  h-p.  Daimler  motor  in  front,  with  a 
special  water  cooling  arrangement  and  .Simms-Bosch  magndo- 
r|i-ctric  ignition.  Four  forward  speeds  and  reverse  motions 
are  fitted,  controlled  bv  one  lever.  The  steering'  gear  is 
mounted  on  hal'  bearings,  while  the  tires  are  of  solid  rubber 
The  carriage  is  fitted  with  a  hood  and  can  be  quickly  convened 
into  a  closed  carriage. 

THK  IIVMBCft  STA.ND. 

Huinber  8r  Co..  Ltd,.  Covenlrv.  have  no  less  than  three  new 
tvpps  of  automobiles  on  view.  One  of  the  neatest  in  the  exhi- 
bition is  the  ■■  Humher"  twcvseated  phaeton.  The  engine  i*  of 
Ihc  horizontal  tvnc.  ol  ,1  h,p.:  it  is  fitted  with  electric  Ignition 
and  radial  disks  for  cooling  purpose*,  the  location  of  the  en- 
gine, with  the  combustion  ch.imber  to  the  front,  in  the  fore 
part  of  the  frame  enabling  air  lo  have  free  access  to  the  cylin- 
der Three  speeds  are  i>rovided.  the  power  of  the  motor 
being  tranemiftcd  bv  belts  to  a  countershaft  .-ii  the  rear,  and 
from  ihi-  la'trr  to  the  rear  mad  axle  hv  «Dur  ccaring.  The 
wbprls  arc  of  the  cvflr  tvoe.  fitted  with  pneumarir  lire*,  while 
tht*  ifeertnc  is  controlled  by  a  hand  wbeel  actin"  on  the  froni 
»v>H'rI«  The  earriniTf  measures  7  ft  4  in.  by  4  ft.  and  weighs 
wo  Ibs,  It  can  attain  any  desired  si>eed  up  to  a  maximum  of 
30  miles  Per  h'^tir. 

The  Humher  fnur-seated  carriage  has  a.  motor  of  the 
sinc'le-cvlinder  hori/opMl  tvneoffib.p.  It  is  located  under  the 
center  of  the  ear  and  is  fitted  with  rlectric  ignition  and  tt 
water  inrkrt  to  the  cvUndrr.  a  eireuTatinff  pnmn  and  cooling 
coil  heinp  also  provided.  The  carrlace  Is  furnished  with  three 
•f>eed«  and  a  reverse,  th*-  power  of  th»»  motor  beine  transmitted 
hv  hrl(«;  fn  a  counlerihaf'  at  rhe  rear  and  (rom  the  latter  to  the 
rear  axle  bv  snnr  gearinr.  The  engine  and  transmission  nifcll- 
an'sm  are  monnied  "n  thefr  own  under  frame,  which  Is  pro- 
vided with  special  snrlnps.  while  the  "bodv"  i$  IndrpendenI  and 
i.e  carried  by  carrlaoe  sprttiff^  on  the  axles.  By  this  means 
vibration  i«  c'simed  to  be  rrdnced  to  3  minimnm,  A  mwt- 
imnm  speed  of  to  mite*  per  hnnr  is  prrwided  for.  while  ample 
b-.iWe  nower  i%  available,  there  beniir  a  band  brake  on  the  rear 
axle  actuated  hy  a  fnot  Dcdnt  and  lire  brakes  controlled  by  a 
hand  wheel  at  the  side  l»y  the  driver  or  by  foot  pedals  by  the 
rear  pa.ssengers.  The  carriage  is  himished  with  wheel  steering 
and  pnettmatic  lirc»,  and  weighs  complete  T.700  lbs. 
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ilCMKER   M.    D.    <JIM'  bOUIAi.l.k. 

The  HambcT  M.D.  Sociable  Quad.  Mutur  is  a  light  two- 
seated  carriage  weighing  complete  only  350  lbs.  The  motive 
power  is  supplied  by  a  3|4  h.p-  De  Dion  motor,  located  in  a 
perforated  metal  case  in  the  front  of  the  carriage  in  such  a 
position  that  the  air  has  free  access  to  the  cylinder  and  com- 
bustion chamber.  The  iRniiion  is  electric,  while  two  speeds 
arc  provided,  the  variable  speed  gear  wheels  being  always  in 
mp-ih,  but  nnly  in  operation  when  the  low  gear  is  thrown  in. 
Tile  motor  transmits  its  puwcr  by  spur  wheels  to  the  front  axle, 
slecrijig  being  cfTected  by  a  hand  wheel  mounted  on  a  stand- 
ard at  the  right  hand  side  of  the  carriage  and  acting  on  the 
rear  wheels.  A  novel  device  is  provided  to  start  the  n^otor 
from  the  driver's  seal.  This  is  efiFcctcd  by  raising  the  steering 
hand  wheels  several  inches  in  the  standard.  This  disengages 
the  hand  wheel  from  the  stetring  gear,  and  by  giving  it  a  tew 
turns  the  engine  is  quickly  stiirtcd.     The  variable  speed  gear 

L  it  cantroilr<i  by  a  loot  podal.    Ample  brnke  power  is  provided. 

I  while  the  "body"  is  comfortably  sprung  on  C  springs.    The 

^^        carriage,  which  measures  6  ft.  3  in.  by  2  ft.  io>^  in.,  can,  it  is 

^H        eJatmed,  attain  a  speed  of  23  miles  per  hour. 
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AILOAVS  A   ONION'S. 

A  new  finr  to  the  auromobilc  world  is  the  AIMays  81  Onion's 
Pneumatic  Engineering  Co..  Ltd..  of  Great  Western  Works, 
Birmingham,  who  arc  showing  a  four-seated  petroleimi  car- 
riage of  novel  coiisiruciion.  The  motor  and  mechanism  is  ell 
mnunted  on  a  stand  and  Irame  to  which  the  "body"  is  bolted. 
Tlio  latter  is  very  roomy,  giving  plenty  of  leg  room  and  also 
ample  accoramodalion  for  lugKngc.  rendt-ring  it  useful  lor 
touring  purpn^es.  The  mnior  is  of  the  horizontal  type,  of 
7  h.p.  Ii  has  two  cylinders  arranged  \n  such  a  way  that  the 
piston  rods  actuate  a  central  crank  shaft.  The  cylinders  arc 
fitieil  with  water  jackets,  while  the  ignition— electric— is  of  a 
special  kind,  both  the  secondary  and  primary  currents  being 
connected  up  to  the  sparking  plug  so  as  to  insure  a  certain 
spark.  The  carbureter  is  of  the  spray  type.  Tlic  engine  is 
located  transversely  at  the  rear  and  actuates  through  the 
tnediuro  of  a  friction  clutch,  a  loiiRitudittnl  shaft  extending  to 
the  front  end  of  the  vehicle.  The  laller  carries  the  variable 
speed  gear — three  speed;  and  one  reverse  motion.  It  consists 
of  a  scries  of  spur  wheels,  any  one  of  whfch  may  be  brought 
IniD  gear  by  a  single  handle  with  corresponding  spur  wheels 
00  a  small  parallel  shaft.    In  examining  the  variable  gear  we 


noted,  that  one  of  the  pinions — that  giving  the  low  gear — is 
alio  employed  in  ilte  reverse  motion ;  by  moving  it  further 
alijrg  the  shaft  it  disengages  from  its  corresponding  low  gear 
wheel  and  comes  into  nje»h  with  the  reverse  motion  wheels. 
The  long  central  jhalt  tcrininaicA  tinder  the  fore  part  of  the 
carriage  in  a  bevel  wheel,  which'  gpars  with  a  corresponding 
wheel  op  an  intefmodiary  siiaft.  :  Tli«<latter  carries  a  belt  pul- 
ley and  4s  -coimecled  by  a  loiiactospcd  belt  to  a  second  inur- 
mediary  ihan  located  abo\T  the  rear  dilTcrcntial  axle,  the  con- 
ntclion  wtlh  the  latter  being  effected  by  spur  gcanng.  the  use 
of  chauiii  being  in  tins  way  avoided.  The  wheels,  which  arc 
muunied  ou  roller  bearing;,  arc  of  the  cycle  type,  with  solid 
tuhbei  iires,  while  the  sieering  wheel  i$  mounted  on  ihe  stand- 
ard at  the  right  of  the  driver.  Two  fool  pedals  are  provided, 
by  mtans  of  one  of  which  the  cIulcW  can  be  instantly  thrown 
ou!,  while  the  other  controls  a  liaiwl  brake  on  the  countershaft. 
Baud  brakes  actuated  by  a  h;tnd.  lever  acting  on  the  rear  axle 
arc  also  provided.  The  water  tank  has  a  capacity  of  10  gals., 
the  circulation  being  maintained  by  a  small  pump  driven  by 
friction  off  ihc  tly  wheel.  A  water  cooling  coil  is  provided  in 
the  fore  part  of  the  frame.  The  weight  of  the  vehicle  is  given 
a»  1.500  ^bs..  and  a  useful  feature  of  it  is  the  accessibility  of  all 
the  working  parts  for  inspection. 

THB   NAPIER   MOTOR   CAR1U.\ce. 

1  send  you  an  outline  vit-w  of  one  of  the  new  carriages  at 
present  in  course  of  construction  by  the  Motor  Vehicle  Co.. 
licensees  of  the  Napier  Motor,  already  illustrated  in  your  col- 
umns.   The  motor  is  located  in  front  on  the  Panhard  system. 

THK  ESCtt^PBL 

.\  neat  two-seated  voiturettc  of  French  con-^truction  is  shown 
by  the  Automobile  Union,  of  39  .Avenue  dea  Champs  Elyiiecs, 
Paris.  It  is  known  as  the  "Esculape."  and  is  propelled  by  a 
2</j  h.p.  De  Dion  motor.  .\  feature  of  the  latter  ts,  however, 
that  in  addition  to  the  radial  disks  on  the  cylinder  the  explo- 
sion ctiamber  is  furnished  with  a  water  jacket,  The  carriage 
has  a  two-speed  gear,  cycle  type  wheels  with  pneumatic  tires 
und  weighs  only  about  400  lbs, 

TIIK   UAIMt.ER   KXHtKIT. 

The  largest  exhibit  of  motor  vehicles  is  undoubtedly  that  of 
the  Daimler  Motor  Co.,  Ltd.,  and  prominent  among  the  vehi- 
cles On  view  is  a  new  Parisian  four-seated  racing  phaeton. 
Btnlt  on  the  lines  of  the  mcMiern  French  racing  carriages,  this 
vehicle  has  a  body  of  aluminum,  this  metal  being  also  used 
wherever  possible  in  the  construction  to  bring  down  the 
weight.  The  frame  is  rather  lower  than  nsual.  The  motor  is 
of  the  standard  Daimler  type,  of  6  h.p.,  and  is  located  under 
a  "bonnet"  in  frout.  Four  speeds  arc  provided,  ranging  up 
to  a  maximum  of  25  miles  per  hour.    The  petroleum  is  pres- 


QASOLINE  CAKRIAGR  OF  THE  MOTOR   VEHICLE  CO. 
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sure  fed  to  the  motor,  wliiic  the  carriage  is  provided  with  a 
special  accelerator  acting  on  the  engine  governor  and  man- 
oeuvred by  a  foot  pedal.  Steering  is  controlled  by  a  sloping 
hand  wheel,  while  the  speed  control  levers  are  arranged  on  the 
outride  of  the  body  al  the  right  hand  side  of  the  driver.  Spe- 
cial attention  has  been  paid  to  the  bearings,  which  are  extra 
long,  as  also  to  the  suspension  of  the  car.  The  band  brakes 
act  on  a  drnm  forming  part  of  the  rear  wheel  sprockets.  The 
wheels  are  of  light  but  strong  construction  and  arc  shod  with 
heavy  pneumatic  tire*.  Tlic  weight  is  given  as  i,8oo  lbs  An- 
other carriage  exhibited  was  the  special  Parisian  phaeton  to 
seal  five,  three  on  the  front  s^'-at  and  two  at  the  rear,  the  latter 
sitting  cornerwt5e,  This  carriage  is  fitted  with  the  standard 
6  h.p.  motor,  and  has  four  speeds,  the  maximum  being  25  miles 
an  hour.  It  is  fitted  with  pneumatic  tires,  and  in  other  respects 
resembles  the  Parisian  racing  carriage  above  described,  being 
provided  with  wheel  steering,  pressure  oil  feed,  foot  pedal  ac- 
celerator, wire  band  brakes  on  sprocket  wheels,  etc.  The 
largest  vehicle  on  the  stand  was  a  nine-seated  omnibus  of  the 
type  the  company  is  now  supplying  for  public  services  in  va- 
rious parts  of  the  country.  It  is  provided  with  detachable  top, 
with  glass  sides,  the  driver  being  also  protected  from  the 
weather.  It  has  a  6  h.p.  motor,  four  sijccds  (14  miles  per  houi 
maximum),  lever  steering,  and  solid  rubber  tires.  A  new  pal- 
lero,  so  far  as  the  body  is  concerned,  of  the  "Critchley"  car- 
riage also  attracted  attention.  The  carriage,  which  is  adapted 
for  two  persons,  has  a  4  h.p.  motor,  the  transmission  being 
effected  by  belts.  Three  forward  speeds — 5,  10  and  20  miles 
per  hour — arc  provided,  as  aUo  a  reverse  motion.  Steering  is 
controlled  by  a  sloping  hand  wheel,  the  belt  control  lever  being 
mounted  on  a  separate  vertical  standard.  Band  brakes  are  pro- 
vided, as  also  a  special  shoe  brake  acting  on  the  rear  wheel 
pneumatic  lires.  The  motor  is  pressure  fed,  and  is  fitted  with 
an  improved  type  of  automatic  lubricator,  the  "Drake." 

TlIK  ULUPUT. 

The  "P  T.  S."  Motor  Co.,  of  t  Chiswcll  St.  Finsbury.  E.  C, 
are  showing  a  neat  two-seated  voiturettc  of  German  construc- 
Iton.  It  is  constructed  under  Heinle-Wcgelin  patents,  and  has 
a  two-cylinder  motor  of  3'^  h.p.,  partially  air  and  partially 
water  cooled.  It  is  fixed  under  the  seal  and  started  by  mean$ 
of  a  lever  an.)  a  ratchet  quadrant  from  the  seat.  The  ignition 
ii  electric,  the  spark  being  obtained  from  an  electro-magnet. 


Two  brake«  arc  svaiJable— a  band  brake  on  ihc  driving  shaft 
and  shoe  brakes  operating  on  the  rear  wheels,  which  are  32  in. 
diameter.  The  carriage  measures  over  all  6  ft.  by  3  ft.  6  in.  by 
4  lu,  and  weighs  600  lbs.  Three  speeds  are  provided,  the  max- 
inuim  being  ^5  miles  per  hour.  The  carriage,  which  has  been 
named  the  "Liltiput,"  is  provided  with  a  cooling  coil  in  front 

IHft   "lfkTeR.NATIOKA:."   VaUICLXS. 

The  International  Motor  Car  Co.,  of  High  Road,  Kilbum, 
N.  \V.,  is  another  concern  making  a  very  large  display.  In 
addition  to  a  light  delivery  van  and  about  six  of  their  well- 
known  International  cars  un  Benz  line.i  to  seat  two  or  three 
|)ersons,  the  company  showed  several  frames  fitted  with  motors 
and  transmission  gear  complete,  which  ciimprise  several  spe- 
cial features.  The  "Vibrationleas"  carriage  is  shown  minus 
the  body  in  order  that  the  motor  may  be  closely  inspected. 
This  is  a  two-cylinder  one  of  9  h.p.,  the  cylinders  being  so 
arranged  that  the  piston  rods  actuate  a  central  crank  shafL 
The  cyhndcrs  arc  water  jacketed,  special  aiieniion  having 
been  paid  to  the  quesiion  of  preventing  leakage  of  water  into 
the  cylinder.  The  ignition  is  electric,  the  explosion  taking 
place  altemaiely  in  the  cylinders.  The  speed  of  the  motor  i» 
t.lOO  revolutions  per  minute,  the  cranks  working  in  an  oil-coa- 
taining  case.  No  asbestos  is  used  in  the  ignition  plugs,  metal- 
lic joints  only  being  employed.  The  vehicle,  which  can  be 
fitted  with  a  body  to  accommodate  either  two,  four  or  six  per- 
sons, IS  provided  wiih  tlirtc  forward  speeds,  a  hill  climbing 
gear  and  a  reverse  motion.  A  new  departure  is  the  method 
adopted  to  warm  the  oil  in  the  carbureter,  this  being  effected 
by  a  steam  pipe  irom  the  water  condenser.  Wheel  steering  is 
provided,  wliilc  all  the  bell  control  levers  arc  mounted  on  ihe 
steering  standard.  The  wheels  are  of  the  cycle  type,  with 
strong  axles  working  on  ^-m.  balU,  tlie  tires  being  of  solid 
rubber.  A  band  brake  is  fitted,  acting  not  on  the  rear  axle, 
as  usual,  but  un  a  drum  on  the  countershaft 

A   IX)CTOR*S  CARIIIAGB. 

Dennis  Bros.,  of  High  St..  Guildford,  are  showing  one  car- 
riage and  several  cycles  of  their  own  construction.  The 
"Speed  King**  light  doctor's  carriage — as  it  is  called — exhib- 
ited is  not  quite  in  a  completed  condition,  but  it  is  to  be  fitted 
with  a  3  h.p  air  cooled  De  Dion  motor  located  in  the  near 
part  of  the  vehicle.  Three  speed — 4,  10  and  20  miles  per  hour — 
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are  provided,  the  transmission  being  effected  to  the  rear  axle 
by  spur  gearing.  The  frame  is  of  tubular  construction,  the 
body  being  adapted  to  accommodate  twu  jtersons.  Steering 
i»  effected  by  a  lever  at  the  right  of  the  driver;  the  wheels  are 
of  ihe  cycle  type,  shod  wriih  pneumatic  tire*. 

A   rAN>COOLBD   MOTOR. 

An  aiiractive  looking,  light,  four-seated  carriage  of  new 
design  is  exhibited  by  the  Dclccroix  Motor  Syndicate,  Ltd., 
of  15  AngcJ  Court.  Throgmorton  St..  London,  E,  C.  It  is 
fitted  with  a  single-cylinder  vcnical  motor  of  j'.-j  h.p.  located 
under  a  "bonnet"  in  the  fore  part  of  the  frame.  Great  attention 
has  been  devoted  to  the  cylinder  cooling  arrangements,  there 
being  radial  disks  and  a  rotating  fan,  and  al«n  a  special  device 
by  means  of  which  cool  air  is  claimed  to  be  introduced  into 
the  inside  of  the  cylinder  and  the  hot  air  ejected.  The  ignirion 
is  electric,  while  three  forward  speeds,  as  also  reverse  motion, 
are  provided.  The  longiiudinal  shafi.  which  carries  the  varia- 
ble speed  gear,  terminates  in  a  bevel  wheel  meshing  with  a  cor- 
responding wheel  on  the  coun:er.<;haft,  from  which  the  power 
is  transmitted  to  the  rear  axle  by  a  single  chain.  A  friction 
cluth  is  provided  by  means  of  which  the  motor  can  be  in- 
stantly cut  out  from  the  transmission,  the  hand  lever  control- 
ling the  clutch  also  being  connected  up  to  the  band  brake  on 
the  difTerential  gear.  A  fool  pedal  actuating  band  brakes  on 
the  rear  axle  is  also  fitted.  The  carriage  is  suspended  by  easy 
springs  on  the  frame.  The  steering  is  by  means  of  a  bar. 
while  the  wheels  arc  of  the  cycle  type  with  pneumatic  tires. 
It  will,  it  is  claimed,  climb  18  per  cent  gradients,  and  weighs 
complete  480  lbs. 

THE   "  WEARWBLL." 

The  Wearwell  Cycle  Co.,  Ltd..  Poutney  St..  Wolvcrhamp- 
lon,  show  a  new  two-seated  car,  the  frame  ol  which  is  of  tubu- 
lar construction,  the  motors,  two  in  number,  being  arranged 


in  the  center  under  the  seats.  The  engines  arc  of  the  De  Dion 
type,  and  together  indicate  4'/j  h,p.  They  arc  fitted  with  radial 
disks  for  cooling  purposes  and  electric  ignition.  Three  speeds 
axe  provided,  the  motors  driving  by  .spur  gearing  on  to  a 
c^iuntershaft,  from  which  to  the  rear  axle  the  power  is  trans- 
mitted to  the  rear  axle  by  a  single  central  chain.  Steering  is 
controlled  by  a  hand  wheel  on  a  vertical  standard,  a  useful 
feature  being  that  the  bright  of  the  hand  wheel  from  the  floor 
of  the  carriage  can  be  adjusted.  .'\  foot  pedal  controls  a  band 
brake  on  the  rear  axle;  the  wheels  are  of  the  suspension  type 
with  pneumatic  tires.  The  wciRhl  of  the  carriage,  which  was 
shown  in  an  incomplete  condition,  is  given  at  500  lbs. 

TWO-SBATCD   TSICVCLC. 

A  novel  two-seated  tricycle  is  to  be  found  at  the  stand  of  the 
New  Courier  Cycle  Co.,  Alexandra  St..  Wolverhampton.  The 
frame  is  of  rectanguLir  tubular  construction;  the  motor — a 
2^-h.p.  De  Dion — which  is  located  about  the  center,  drives, 
by  spur  wheels,  a  small  countershaft,  which  is  connected  to  the 
rear  axle  by  chain  gearing.  A  feature  of  the  machine  is  that 
no  pedals  are  provided;  at  the  rear  hub  a  special  band  brake 
free  wheel  device  is  provided.  This  is  operated  by  the  left 
hand  foot  rest,  which  is  also  connected  with  a  hand  lever.  By 
means  of  this  the  engine  can  be  instantly  put  out  of  gear  with 
single  rear  wheel,  thus  enabling  hills  to  be  "coasted."  To 
start  the  motor,  the  band  brake  of  the  drum  is  applied,  the 
electric  current  switched  on,  and  the  machine  pushed  a  short 
distance.  Immediately  the  motor  is  in  operation  the  band 
brake  i.'*  released,  thus  allowing  the  engine  to  run  free  until 
the  driver  is  ready  to  start.  After  mounting,  the  left  pedal  is 
pressed  down,  applying  the  band  brake  device  at  the  rear  and 
completing  the  connection  between  the  motor  and  the  rear 
wheel.  A  second  band  brake  is  provided  on  the  opposite  side  o! 
the  rear  hub.  Steering  is  controlled  by  a  bar  with  vertical  grips, 
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on  the  top  ot  the  right  one  of  which  the  contact  breaker  is 
mounted  in  such  a  way  that  it  can  be  moved  by  the  thumb, 
thus  affording  a  rigid  grip  in  place  oi  the  one  usually  employed 
on  tricycles.  The  machine  ii  purposely  only  speeded  up  to 
about  15  miles  per  hour,  but  ihc  makers  claim  that  it  will 
maintain  this  speed  even  up  ordinary  hills.  The  weight  ol  the 
machine  is  stated  to  be  a  little  under  300  lbs. 


A    KEROS£NE  CARRIAr.B. 

Roots  &  Venablcs,  of  too  Westminster  Bridge  Road,  S.  E., 
have  on  view  the  only  kerosene  motor  carriage  in  the  exhibi- 
tion. This  is  a  neat  two-seated  vehicle,  fitted  with  a  3  h.p.  hori- 
jonfal  motor.  Two  speeds  are  provided— 3  and  li  miles  per 
hour— the  motor  being  cham  geared  to  a  countt-rshafi.  from 
which  to  the  rear  axle  the  power  is  again  transmitted  by  chains. 
A  novel  feature  is  the  water  cooler,  which  consists  of  a  long 


THK   "SWISS  UOUNTAINUR." 

Spiral  of  copper  tubing,  inside  which  rotates,  the  fly  wheel  of 
the  engine.  The  carriage  weighs,  complete,  about  600  lbs,  and 
measures  7  ft.  4  in,  by  4  ft,  ti  in.  It  is  fitted  with  cycle  type 
wheels  and  solid  rubber  tires. 

Frank  P.  Wellington.  36  SL  George's  Square,  Regent's 
Park,  N.  W.,  exhibits  a  neat  two-seated  voiturette,  constructed 
by  the  Phebus  Co.  in  Paris  and  known  as  the  "AutomobUette." 


This  is  a  four-wheel  carnage,  with  cycle  type  wheels  shod  with 
pneumatic  tires.  Ihe  motor— a  4^4  h.p.  Aster— is  geared  to 
the  rear  axle  Uirougn  the  medium  of  a  two-speed  gear.  The 
traaic  i&  of  tubuiar  cutisuucuun,  the  budy  bcuig  wcU  suspended 
thercun  by  C  spruig»,  wiuie  the  ^lecriug  is  cuntrolicd  by  a 
Sloping  liauu  wticcl.  Ample  brake  power  is  pruviUcd,  the 
weight  of  the  %  chide  being  about  350  Ihs. 

THE   "SWISS  MOVNTAlhUK." 

llie  "Swt&s  MuuutaiDcer"  carnage  exhibited  by  Hupfeld  & 
Co.,  of  7  \vui.ijngton  .-Kvc.  l,eaUenhaIl  St.,  i.4jadon.  t..  L-, 
u  I  -till  by  uic  faicui  Motor-VVagcnlabrik  Uapid,"  of  Zurich. 
It  tias  only  ;tirec  nnteis,  and  i»  adapted  tor  two  pcrboiu.  The 
iranie  is  of  tuuuiar  cuiisiructiuu.  The  engine  i&  ul  the  hortzan- 
taJ  i)pc,  witi)  water  jacKct  and  electric  ignition.  At  a  spccU  ot 
&00  resolutions  it  Ucvclops  4  h.p.  Two  speeds  arc  pruvidcU, 
the  power  being  traui^iiiuted  by  a  single  belt  working  00  fast 
and  luoirc  puiicyb.  1  he  latter  arc  ot  equal  size;  each  are.  how- 
ever, mounted  on  distinct  sleeves  provided  with  pinions  gear- 
ing with  corrcspotiding  pinions  on  die  axle  of  the  rear  wheel, 
the  power  being  transmitted  through  that  pair  of  pinions  con* 
necicd  with  the  pulley,  on  to  which  the  belt  is  shipped.  When 
the  belt  is  on  the  central  pulley  the  motor  is  entirely  discon- 
nected from  the  rear  wheel.  The  carriage  is  mounted  on  easy 
springs,  cycle  type  wheels  and  pneumatic  tires  being  &lso 
adopted.  The  water  tank  is  located  over  the  rear  wheel,  u 
being  also  made  to  serve  as  a  mud  guard.  The  belt  ana  varia- 
ble speed  gear  is  inclosed  id  a  dust  proof  case,  which  can  be 
quickly  removed  for  inspection  purposes.  The  carriage  meas- 
ures 6  iL  by  3  ft.  a  in.,  and  weighs  about  Sod  lbs.  It  can,  ii  is 
claimed,  attain  a  speed  01  25  miles  per  hour. 

THB  "  STAR  CABRIACe." 

Since  the  "Star"  motor  carriage  of  tlie  Star  Motor  Co.," 
Wolverhampiun,  was  first  bruught  to  the  notice  of  tJic  public 
it  lias  been  considerably  iinpruvctl,  both  as  regards  construc- 
tiou  and  design,  as  will  be  seen  Iroin  an  examination  of  the 
two  vetiicles  on  view.  One  is  finished  in  varnished  light  birch 
wood,  while  the  other  is  pamied  in  olive  green  and  black,  and 
yellow  lines,  upholstcnng  lo  match.  The  carriages,  although 
really  only  intended  for  two  persons,  are  provided  with  an  ad- 
ditional scat  in  front  lor  one  <»r  two  persons.  They  arc  fitted 
with  a  i'/i  h.p.  single-cylinder  horuonul  motor,  two  speeds, 
by.  belts,  and  are  claimed  to  be  capable  of  mounting  all  ordi- 
nary gradients  with  a  full  load.  One  oi  the  novel  features  w 
the  employmtiit  oi  a  new  form  of  spray  type  carbureter,  the 
claim  for  which  is  its  regularity  of  working,  obviating  the 
cpiptoymeui  of  a  mixing  \-alvc.  The  new  carbureter  is  so  ar- 
ranged that  it  can  be  quickly  detached  if  necessary,  and  Us  lo- 
cation renders  ilic  sparking  plug  more  accessible  than  usual. 
A  new  dcA-icc  has  also  been  adopted  for  the  adjustment  of  the 
chains. 

THK  NEW   ALLAXU  \'IUtlCt.ES, 

Allard  &  Co.,  of  Earlsdon  Works,  Coventry,  exhibit  a  new 
carriage  on  Bcnz  lines— the  'Allard  Express,"  arranged  to 
carry  four  persons.  The  engine  is  of  the  horizontal  single  cylin- 
der type,  of  4!<i  h.p.,  with  water  jacket  and  electric  ignition. 
tt  is  located  in  the  rear  portion  of  the  car.  and  transmits  its 
power  by  belts  to  a  countershah,  the  latter  being  conected  by 
chain  gearing  to  Uie  rear  axle.  Two  speeds-^  and  20  miles 
per  hour— are  provided.  The  wheels  are  of  the  cycle  type,  with 
pneumatic  tires,  while  the  steering  is  controlled  by  a  bar. 
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Two  band  brakes  are  provided,  as  also  two  shoe  brakes  acting 
on  the  rear  tires.  The  weight  of  the  carriage  is  between  i.DOO 
and  1.200  lbs. 

Another  new  carriage  is  (he  "Allard  Rapid."  This  is  adapted 
to  carr>'  iavo  persons,  the  "body"  being  mounted  by  strong 
springs  in  a  tubular  frame.  The  motor,  a  single-cylinder  ver- 
tical one  of  3  h  p.,  is  6tted  with  radial  disks  around  the  cylin- 
der  and  a  water  jacketed  explosion  chamber  for  cooline.  and 
electric  ignition.  It  is  located  at  the  front  part  of  the  frame, 
and  is  connected  by  spur  gearing  to  a  countershaft,  from  which 
tb  powrr  is  tranamilicd  by  belts  working  on  fast  and  loose 
I'lillcvs  direct  to  ihc  rear  axle.  Two  speeds  are  provided,  the 
maximum  being  20  miles  per  hour  an  good  level  roads.  The 
carriage  is  fined  with  cycle  type  wheels  and  pneumatic  tires  and 
weighs  about  500  lbs.  A  noticeable  feature  is  that  the  steering 
bar  and  belt  cnntrol  gear  arc  mounted  on  vertical  standards 
fixed  just  outside  the  footboard  at  the  right  of  the  driver. 

THK   "  LOCOMOBILK  "   OX   VIRW. 

Ever  since  the  appearance  of  the  Whitney  steam  carriage  in 
July  last,  considerable  interest  has  been  centered  on  the  light 
steam  vehicles  hailing  from  America,  with  the  result  that  the 
Stanley  is  exhibited  by  the  "Locomobile"  Co.  of  America, 
who  have  now  established  themselves  in  this  country  at  5a 
Sti<)5ex  Place.  South  Kensington.  S.  W..  and  has  this  week 
been  the  center  of  a  throng  of  inquiring  visitors. 

Tire  aiESTON  CAaaiAOKS. 

Id  addition  to  their  motor  tricycles  and  quadricycles,  the 
Sceston    Motor   Co..    Ltd.,    Coventry,    exhibit   a    tight    twn- 
Fscatcd  carriage  of  neat  :n\d  attractive  appearance.     It  is  pro- 
Ivided  with  a  3Vj  h.p.  air-cooled  vertical  motor  of  their  own 
■construction,  located  at  the  rear  of  the  car,  and  is  fitted  with 
electric  ignition.    Two  speeds— the  maximum  being  16  lo  17 
miles  per  hour — are  provided,  the  power  of  the  motor  being 
transmitted  to  the  rear  axle  by  spur  gearing.    A  friction  clutch 
is  provided  by  means  of  which  the  motor  can  be  instantly  cut 
out  from  the  transmission.     Steering  is  controlled  by  a  hand 
wheel  on  a  vertical  standard,  ilic  latter  also  carrying  a  second 
wheel  by  means  of  which  the  variable  .<^peed  gear  is  mancru- 
vred.    The  frame  is  built  up  of  channel  itecl,  to  which  the  body 
is  bctlrd.    The  wheels  are  of  the  cycle  type,  with  pneumatic 
tires.     Two  indepndcnt  band  brakes  arc  used,  while  the  pe- 
troleum tank  16  of  a  capacity  sufficient  for  a  run  of  about  65 
mileSL    The  weight  of  the  carriage  is  about  .(50  lbs. 


C0MJyiUNICATI0N5. 
A  Balanced  Motor  of  Practical  Design. 


Brooklyn,  N.  Y.,  Dec.  6. 
Editor  Horseless  Age: 

About  a  year  ago  I  designed  this  motor  for  b  vehicle.  Ac- 
cording to  R  J.  Stoddard's  demonstrations  in  your  valuable 
paper  it  is  perfectly  balanced,  for  it  not  only  satisfies  all  the 
"iff"  he  counts  on  page  16  of  No,  5,  Vol.  5,  but  even  surpasses 
some  ol  tliem. 

Tlie  motor  is  of  the  two-cycle  class,  with  one  double-ended 
k  cylinder.  It  therefore  does  the  work  of  four  four-cycle  cylin- 
Mer»  of  the  same  dimensions,  or,  in  other  words,  acts  like  an 


ordinary  single-cylinder  high  pressure  steam  engine.  '  Tfce 
double-ended  cylinder  has  the  same  great  advantage  over  Ihe 
single-ended  as  that  of  the  steam  engine,  viz,,  the  acting  pres- 
sure of  explosions  on  one  side  of  the  long  piston  finds  toward 
ilie  end  of  its  stroke  a  8ub.<;rantial  cushion  in  the  compress  of 
from  75  to  90  lbs.  per  s*iuarc  inch  on  the  other  side  of  the  pis- 
ton, thus  relieving  the  journals  of  so  much  end  pressure,  which 
allows  cimsiderable  lightening  of  the  whole  frame  and  helps 
tu  balance.  Still  being  open,  the  cylinder  retains  the  advan- 
tage of  the  open-ended  one — i.  e.,  saving  of  cooling  water 
through  radiation  of  the  inner  parts  (piston,  etc.)  exposed  to 
the  atmosphere.  The  entire  absence  of  the  troublesome  stuff- 
ing box  in  other  double-ended  or  tandem  engines  cannot  be 
overlooked. 

The  two  connecting  rods,  of  equal  weight  and  balanced  ifi 
the  two  equal  fly  wheels,  work  in  opposite  directions,  caused  by 
the  compensating  gears  placed  in  the  center  line  of  tlie  two 
shafts  and  the  cylinder.  This  feature  answers  for  reversing 
in  a  very  simple  manner.  The  valve  gear  is  so  arranged  thtt 
at  no  time  can  the  new  mixture  and  the  exhaust  gases  come 
in  contact,  which  prohibits  both  the -waste  of  mixture  through 
the  exhaust  ports,  and  Ihc  ignition  before  the  end  uf  the' stroke 
(n.ichbrenncn),  the  great  drawback  in  most  two-cycle  g^ 
cuKincs.  There  is  no  exhaust  valve  and  no  moving  parts  lor 
the  electric  or  tube  iKniiion. 

This  arrangement  can  be  made  to  work  as  four-cycle  also, 
but  ihc  two-cycle  is  preferable. 

With  the  necessary  alteration  m  tlie  valve  gear  this  design 
of  motor  is  adaptable  for  any  fluid  pressure,  such  as  steam 
compressed  air.  etc.  W^  C.  WACHHOttiZ. 
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PARTIES  having  copies  of  the  November,  189S, 
*  number  of  Thb  Horsblkss  Agk,  which  Ihey 
are  willing  to  sell  or  exchange  for  later  numbers,  are 
requested  to  communicate  with  the  publisher. 
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OUR  FOREIGN  EXCHANGES. 


A  Study  of  Steering  Gears  With  Two 
Pivots. 


t 


I 
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Considerable  attention  has  already  been  given  in  the&e  col- 
umns la  i)ie  problems  incidental  to  steering  automobiles  by 
meanfi  of  llie  divided  axle,  and  we  are  pleased  to  note  a  sim- 
ilar inierest  manifested  in  our  foreign  exchanges.  A  compre- 
hensive survey  of  the  subject  from  the  pen  of  M.  Bourlet,,  D. 
Sc.,  appears  serially  in  I.a  Locomotion  Automobile.  We  shall 
refer  to  tins  scries  al  some  length  when  the  articles  are  com- 
plete and  append  at  this  time  a  compilation  from  the  pages  of 
the  Automoior  Journal,  Le  Gcnic  Civil  and  Engineering.  In 
this  study  nf  divided  axle  slcrrings.  as  in  other  branches  of 
engineering,  the  best  result  must  be  a  compromi^ie  between 
the  conditions  demanded  by  theory  on  the  one  hand  and  the 
inevitable  circumstances  contingent  upon  mechanical  devices 
of  all  kinds.  Take  the  example  which  is  mentioned  In  the 
article — a  steering  gear  with  some  eighteen  links.  It  woald 
be  but  a  very  shorl  period  before  the  many  pivots  and  bear- 
ings on  a  machine  exposed  to  the  abrading  influences  ui  road 
service  would  have  worn  to  such  a  degree  as  to  seriously  im- 
pair whatever  mathematical  accuracy  the  original  combmation 
might  have  possessed.  To  properly  impress  the5c  theories 
npon  mechanism  in  a  concrete  and  useful  form  Is  the  duty  of 
the  designer  and  the  publication  nf  these  carefully  reasoned 
investigations,  for  the  critical  consideration  of  our  readers  is 
cqtially  incumbent  upon  ourse1vr«. 

In  1817  a  citizen  of  Munich  turned  Lankensperger  invented 
an  arrangement  of  turning  axles,  for  which  invention  J  Akcr- 
mann,  of  London,  obtained  an  importing  patent  m  1818. 

This  invcntiun  hJid  almost  entirely  fallen  into  Ji»uw  when. 
in  1878.  it  was  applied  to  a  mechanically  propelled  vehicle  by 
I.  Jtaniaud. 

When  a  carriage  with  wheels  fixed  to  the  axles  in  the  ordi- 
nary way  turns  a  comer  »umc  of  the  wheels  drag  sideways  to 
some  extent  It  is  not  of  very  great  importance  m  horse 
drawn  vehicles,  but  is  more  important  when  the  wheels  are 
no  longer  pulled  around,  but  act  at  steering  wheels. 


A  certain  fundamental  rctaiion  is  necessary  in  order  dot  lh« 
carriage  may  turn  without  any  of  the  wheels  dragging-  Thti 
relation  being  that,  at  any  insunt,  the  axles  of  the  wheels  pro- 
duced shall  all  meet  in  one  vertical  line,  the  instantaneous  axis 
o(  roution.  It  the  wheels  arc  all  the  same  size  this  liAC  tke- 
comes  a  point. 

In  Fig.  I  CD  is  the  rear  axle.  AB  the  fore  axle,  the  ioar- 
nals.  AA'  and  BB',  of  the  guiding  wheels  pivot  around  the 
vertical  axes,  A  and  B.  CD  being  a  fixed  axle,  it  is  clear  thai 
the  axles  of  the  rear  wheels  produced  are  both  CD.  and  may 
be  said  to  "meet"  at  any  point  in  CD,  so  that,  in  order  to  InU 
fill  the  fundamental  condition  of  turning,  it  is  necessary  thu 
iheaxirs  AA'  and  BB'  shall  meet  in  CD.  say  at  O,  the  vertical 
plane  through  CD  m  plan. 

If  we  denote  the  wheel  luL';e  by  d,  the  disuncc  apart  of  the 
vertical  pivots  by  1.  and  the  angles.  OAH  and  OBH,  by  ♦  and 
^'  wc  get  (hr  follfiwing  rclation.'ihips: 

/ 
Cotan  f  •  Coian  f '  =  -; 

an  analytical  statement  of  the  condition  of  smooth  turning. 

There  is  another  and  more  convenient  way  of  expressing 
tliis  condition. 

The  journals  AA'  and  BB'.  being  furnished  with  two  amuk 
Aa  and  Bb,  so  that  .^^•\a  and  BBb  form  bent  levers,  we  have 
to  find  the  locus  of  their  meeting  M,  given  that  the  lonis  at 
O  is  in  CD. 

This  locus  has  been  shown  generally  to  be  a  conic  sectioa 
passing  through  A  and  B.  except  in  one  case,  whts  it  is  a 
straight  line  parallel  to  AB,  and  at  a  distance  from  it  eijual  to 
the  wheel  base.  This  is  when  the  locus  of  O  is  on  CD— our 
case.     A  proof  of  this  will  be  given  further  on. 

In  drawing  diagrams  it  m  found  more  convenient  to  deal 
with  this  point  than  with  the  point  O,  as  it  is  within  a  diagrwa 
uf  reasonable  site  for  any  ordinary  angle  of  turning:  lor  verr 
great  angles  of  turning,  when  M  is  "off  the  board,'*  O  cotnea 
within  the  diagram^  so  that  one  or  other  point  can  always  be 
used 

The  simplest  way  to  make  a  steering  gear  seemed  at  firit 
to  be  by  the  t»c  of  jointed  Imks.  A  gear  which  futfilU  the 
condition  can,  ho^-ever,  only  be  made  by  using  very  many 
links — so  many  tlut  in  practice  the  use  uf  such  a  gear  is  im- 
pus^ihle.  18  linki  being  the  smallest  number  which  have  been 
made  to  fulfill  tlic  condition. 

It  is  possible,  however,  to  get  an  approximation  to  the  con- 
diiinn  with  a  small  number  of  links,  especially  as  the  tnniinc 
angki  of  a  vehicle  arc  within  limits.  For  other  reasovi  thaM 
those  of  the  steering  gear,  the  angle  uf  turning  is  limited  to 
about  40  deg.  We  arc  not  aw^rc  of>  more  than  one  type  of 
actual  nicchanitm  which  fulfills  the  condition  (or  all  angin 
excepting  when  the  fore  axle  is  butli  Unsing  and  steesing 
axle. 

The  simplest  link  mechanism  is  the  Akermann-JeantatMl.  Il 
consists  in  )tiining  the  two  arras  Aa  and  Bb  by  a  link,  ab, 
jointed  at  a  and  b  In  Lankenspcrgc r'l  arrangement  ibc  trm* 
prxium  AabR  is  turnrd  backward.  M  jeaniatid  formerly 
proposed  the  following  plan  for  drawing  thi*  irapcTiTifn- 

Bisrct  CD  in  O  and  join  OA  and  OB. 

Take  points  a  and  b  on  these  lines  and  try.  fti^pint^itj,  what 
positions  give  the  best  results. 

Under  tlie  br«t  condiiiont  ihi«  empiric  rule  only  gives  good 
resulu  with  steering  angles  of  up  to  about  30  degrees,  aher 
which  its  variation  from  the  condition  tncreasea  rapidly.  Wlh 
almost  all  backward -turned  trapeiiiuus  the  VftrittiCM  Irooa  tka 
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lul  filling  of  the  condition  brcomes  considerable  almost  as  &oon 
as   It  becomeii  srnitiblc 

The  iTApcxium  A:ibB  may  be  behind  the  steering  axle,  as  In 
the  Jeantaud  system,  or  in  front  of  it,  as  in  the  Panhard- 
Le^-assor  system. 

In  practice  a  departure  is  made  from  theory,  as  It  is  found 
that,  with  lhe»c  trapctiums,  the  best  rosuhs  are  obtained  when 
EF,  the  intercept  of  .\a  in  the  angle  CUE,  is  twice  Aa  (see 
P'B-  3).  or,  in  the  ca^c  of  ihe  forward  trapezium,  the  intercept 
of  Aa  in  (he  angle  DDE  is  twice  Aa  (.sec  Fig.  4>.  The  angle 
of  turning  is  hmited  by  the  positions  Aa,  b,  B  of  ihe  trapeiium 
in  Figs.  3  and  4  In  the  case  of  short,  wide  carriages  we  find 
that  this  limit  d{>es  not  give  us  a  large  enough  turning  angle. 
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In  the  first  place,  it  gives  larger  angles  of  ttirning  for  the 
same  gauge,  and,  in  the  second  place,  when  one  of  the  wheels 
(ur  both)  meets  an  obstruction,  the  levering  around  the  pivot 
at  A  or  B  gives  rise  10  tension  In  ab.  It  is  clear  that  under 
the  same  circumstances  it  is.  in  the  other  system,  in  compres- 
sion, a  considerable  disadvantage.  .\gainf.t  this  we  have  to 
set  the  difficulty  with  journals  in  the  forward  system,  already 
mentioned. 
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4. — Theoretical  Arrangi^mcnt  of  the  PanlmnJ  and  Levoaaor 
'I'rupiztrum. 
TIIK  nOURLET  AND   DAVI«  SVSrXMS. 

M.  Bourlet,  in  France,  and  Mr.  Davis,  in  England,  have 
each  invented  a  mechanism  strictly  fulfilling  the  fundamental 
condition.  These  two  mechanisms  are  strictly  the  same  in 
principle. 
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Tia,  3.— Theoretical  Arran|reravnt  of  Jeantaud  Trapezi.Tn, 

With  the  forward  trapezium,  if  [he  wheel  gauge  is  great  in 
comparison  with  the  wheel  base,  the  drawing  gives  us  widely 
diverging  arms.  Aa  and  Bb.  Fig.  4.  and  in  order  lo  prevent 
their  touching  the  spokes  of  the  driving  wheels  the  journals 
have  to  be  lengthened.  This  greatly  increases  the  bending 
tnotnents  at  the  pivots  A  and  B.  These  gears,  then,  are  only 
Dficfnl  for  long,  narrow  carriages,  and  it  is  impossible  to  mod- 
ify tlicm  satisfactorily  to  suit  short,  wide  ones.  Of  the  two  sys- 
tems that  of  Panhard  and  Levassor.  or  the  forward  trapezium, 
has  two  advantages  over  the  Jeanuud,  or  backward  trapezium 
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I  la.  5.— The  Bburltfi  StttriitK  Sysimi. 
Fig.  5  shows  that  of  M.  Bourlet.    The  journals  AA'  and 
BB'  form  obtuse  angles  with  the  arms  Aa  and  Bb,  and  these 
arms,  produced,  meet  in  M.    The  distance  d  is  equal  to  the 
wheel  base  . 
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The  ends  of  the  arniB  Aa  and  Bb  form  slides,  aa  and  bb.  In 
these  alid«$  move  rollers,  free  to  move  up  and  down  the  slides 
but  6xed  at  the  ends  oi  the  rod  kg.  This  rod  and  its  rollers 
can  only  move  parallel  to  AB.  being  constrained  by  the  sleeves 
U  and  U.  It  >s  always  parallel  to  AB,  and  at  the  same  dis- 
tance, h,  while  the  slides  really  move  on  the  rollers.  By  sim- 
ilar triangles,  as  we  show  below: 
d  AB 

— ^  a  constant, 

d-h        gk 

h  is  a  consiant;  therefore  d  is  a  constant  and  M  moves  parallel 
to  AB.  satisfying  the  fundamental  condition. 

The  rod  gk  may  be  moved  by  various  devices.  It  is  in  ten- 
sion when  the  wheels  meet  obstacles.  No  lengthening  of  the 
journals  is  necessary. 

TUB  DAVIS  SVSTE.M. 

This  system.  Fig.  9,  differs  from  that  of  Bourlet  in  that,  in- 
stead of  rollers  moving  in  slides  at  the  ends  of  the  arms,  the 
la^t  are  plain  rods  sliding  In  sieves,  which  are  jointed  at  the 
ends  of  the  rod  LM. 

Mr.  C.  A.  Malthey  proves  the  correctness  of  Davis's  gear 
in  the  following  way; 

For  all  gears  in  which  the  front  axles,  produced,  meet  on 
the  rear  axle,  produced,  while  the  helm  is  being  put  over 
cither  way.  instantaneous  angular  velocities  of  the  steering 
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Fig.  7. 

Now,  the  instantaneous  angular  velocity.  i.a.v.,  of  F  about 
B  is  directly  as  the  component  of  the  linear  velocity  resolved 
at  right  angles  :o  HI*  and  inversely  as  the  radius  BF. 

Thus,  when  F  passes  B,  the  .i.a.y.  is  the  linear  velocity 
divided  by  BD,  which  expression  we  may  rail  unit  i.a.v. — i.e.. 
unit  linear  velocity  divided  by  unit  radius.    ,. 

In  the  same  way  we'.sce  the  i.a.v.  of  F  is  the  actual  velocity 
along  UF  x  sin  BKD. 

BF 
So  I.AV.  of  BF  =  sin  BFf)  fo«  unit  velocity,  but 

BF 

I 

BF  =  coacc  BFD  (BD  being  uniiy)  = 

sin  BFD 

Therefore  i.a.v.  of  BF  =  Rin'  BFD. 

Similarly,  if  .^  be  another  center  at  a  distance  from  CDF  of 
AC=  BD.  the  i.a.v.  of  F  about  A  is  sin'  AFC. 

Therefore,  the  i.a.v.'s  of  F  about  A  and  B  respectively  arc 
in  the  ratio  of  sin'  AFC  to  sin'  BFC,  or  inversely  as  the 
squares  of  AF  and  BF. 

Clearly  this  is  also  true  when  the  velocity  is  not  constant,  as 
at  any  instant  the  velocity  of  F  is  the  same  for  both. 

In  Davis's  gear,  Fig.  9.  the  levers  AL  and  BM,  pro- 
duced, meet  in  £,  KHK  being  at  right  angles  to  AB  and 
£H  =^  HK.  LM  is  guided  parallel  to  and  always  at  the  same 
di:Dtancc  from  AB.  £  will  always  move  in  a  straight  line 
parallel  to  AB. 


FiC.  9.— -The  Davis  Steering  Syster?. 

wheels  about  their  vertical  axes  arc  in  the  inverse  ratio  of  the 
squares  of  the  lengths  of  the  axles  measured  from  the  vertical 
axes  to  the  intersection  of  the  axles. 

In  Fig.  6,  if  tlie  hctm  be  moved  so  that  the  point  F  moves 
along  CD.  (he  instantaneous  angular  velocity  of  B  is  to  that  of 
A  as  AF*  is  to  BF',  nr  as  cosec"  X.^F  15  to  cosec"  XBF.  or  as 
sin*  XBF  is  to  .^n*  XAF. 
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FiC.  6. 
To  prove  this,  in  Fig.  7  let  B  be  center  about  which  BF 
swings,  F  being  always  in  CDF.    Suppose  the  linear  velocity 
of  F  along  CD  to  be  constant. 
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To  prove  this,  in  Fig.  8.  let  l.M  move  to  any  position  L'M*. 
Then,  by  the  conslruciion  of  the  gear,  LL'MM'  is  a  straight 
line  parallel  to  AB.    Therefore, 

BM'       BN. 

BM  ~  be" 

Similarly  for  the  points  L  and  L'. 

That  is.  the  line  LM'  divides  the  sides  of  the  triangle  N.\B 
in  the  same  proportions  as  it  divides  those  of  the  triangle 
EAB. 

Therefore  the  triangle  NAB  ts  to  the  triangle  EAB  as  the 
quad ri lateral  L'ABM'  is  to  the  quadrilateral  LABM, 

But  these  two  quadrtlatcraU  are  easily  seen  to  be  equal. 

Therefore  the  triangle  N.^B  is  equal  to  the  triangle  EAB 
on  the  same  base. 
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Hence  the  line  £N  is  parallel  to  AB  for  any  position  of  N. 
Xow,  in  Fig.  9,  from  N  drop  perpendiculars  NO.  NP,  on  to 
BL'I  and  AE.  produced.  Evidently  the  triangles  NEP  and 
NEO  are  equal  in  all  respects,  and  NP=NO. 

The  axles  of  the  front  wheels,  making  always  the  same  angle 
with  their  respective  levers,  have  moved  through  angles  XBF 
and  XAF,  equal  respectively  to  NBE  and  NAE. 

Be  it  noted  that  we  do  not  know  as  yet  that  the  point  F  lies 
in  CD,  the  rear  axle  produced. 

The  i.n.v.  of  BN  ia  always  equal  to  that  of  BF,  (he  two 
bemfT  always  at  the  same  angle,  and  so  with  AN  and  AF. 
Then— 

t.A.V.  of  BF_ l.A-V.  of  BN 
I.A.V.  of  AF     l.A.V.of  AN 

^AN«^AN"     BN^ 
BV'     NP»    NO' 
_Co3ec«   NAE_Co»ec«  XAF 
Coscc'   NBE    Cosc^'   XBF 
_AF» 
BF» 
Therefore  F  moves  in  some  straight  line  parallel  to  AB. 

Thai  this  straight  line  is  CD,  the  rear  axle  produced,  is  evi- 
dent from  the  conslderatiun  that  there  is  one  position  of  the 
gear  in  which  the  straight  line  joining  N  and  F  is  at  right 
angles  to  AB. 

Now.  it  is  seen  in  the  course  of  the  above  reasoning  that 
BF      BN 

AF  ~AN 

and  in  that  particular  position  it  follows  that  F  and  N  must 
be  equidistant  from  AB;  and  hence  in  all  other  position  as 
they  move  parallel  to  AB. 

Mr.  J.  Macfarlanc  Gray,  M.I.N.A..  etc.,  the  well-known 
author  of  the  "Theta-phi"  diagram,  and  formerly  examiner 
of  engineer*  to  the  Board  of  Trade,  has  devoted  attention  to 
the  subject  of  the  steering  of  vehicles,  and  furnishes  the  fol- 
lowing proof  of  the  above  theorem: 
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Fin.  la— Macfiirline  Gniy's  Invwii^jaiion. 

Let  ABC,  Fig.  to,  be  the  steering  frame  in  its  middle  posi- 
Imn.  and  FG  the  axial  line  of  the  lore  wheels  at  the  same  time. 
Bv»cct  tlie  angle  BCG  by  the  line  CBb  and  make  BuCE  a  right 
angle;  the  5emi-circle  on  EBo  will  pass  through  A  and  C,  and 
it  is  the  locus  of  the  vertices  of  all  triangles  having  their  base 
in  the  line  EB*,  and  their  vertical  angle  bisected  by  a  line 
through  B.:  if  one  triangle  on  the  same  with  its  vertex  on  the 
»cmi-cirrlc  has  its  vertical  angle  bisected  by  a  line  through  B* 
(Euclid  VI.  3-  and  A). 

At  C  make  any  angle  BXBi  equal  to  BXbi,  and  join  ABt 
and  -Abi.*    By  the  theorem  referred  to,  the  angle  BiABo  = 


The  line  Ab*  and  Cbt  are  respectively  the  images  of  the 
actual  axial  lines  Ab  and  Cb  for  the  position  of  the  steering 
vertex,  Bi.  The  image  point  bi  travels  in  the  same  straight 
line  as  Bi,  and  therefore  the  actual  point  of  intersection  b 
travels  in  a  straight  line  parallel  to  the  path  of  Bi.  and  at  the 
same  distance  from  FG.  which  line  ought,  therefore,  to  be  the 
axial  line  of  the  hind  wheels. 

Thcic  two  proofs  arc  exactly  the  same  for  the  Bourlet  as  for 
the  Davis  gear,  there  being  no  difference  in  principle.  It  may 
he  interesting  to  refer  here  to  a  form  of  control  which  can  be 
used  with  any  of  the  mrchanipms  described.  This  is  the  con- 
trol of  M.  Jcantaud,  of  which  Fig.  ii  is  a  diagrammatic  rep- 
resentation of  a  section  perpendicular  to  the  steering  spindle 
A.  between  wliich  and  the  hand  wheel  (not  shown)  it  forms 
a  connection. 
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Fic.  II  — M.  Jcaniand's  IrrevembW  Conuol  Anrangcment. 

The  hand  wheel  is  attached  to  the  piece  V,  which  is  fur- 
nished with  two  finger-s.  E  and  E',  and  turns  loose  on  the  spin- 
dle A.  The  piece  BB  is  keyed  on  to  A,  and  is  provided  with 
two  fingers,  D  and  D'.  A  spring,  R,  covered  with  leather  and 
icrniinated  by  two  huoks.  C  and  K,  unites  the  fingers  E  and 
D;  another  spring,  R'.  symmetrical  to  R  about  XY.  unites 
the  fingers  E'  and  V  by  means  of  the  hooks  C  and  K'. 
Finally,  the  whole  is  inclosed  in  a  drum.  T,  firmly  attached  to 
the  fixed  sockets  in  which  the  spindle  A  turns. 

Let  us  suppose,  firstly,  that  the  conductor  turns  the  hand 
wheel  m  the  sense  of  the  arrow  F.  The  piece  V  will  turn  m 
the  sense  F  and  by  the  finger  E  will  drag  the  spring  R,  which 
will  engage  with  the  piece  B  by  the  hook  C  and  pull  tt  by  the 
finger  D.  As  B  is  fixed  on  the  spindle  A  the  wheel  in  this 
way  turns  A. 

By  turning  the  hand  wheel  in  the  opposite  sense  the  spring 
R'  comes  into  play  and  connects  the  hand  wheel  and  the  spin- 
dle. Suppose,  however,  tliat  the  spindle  tries  to  turn  in  the 
sense  of  F  under  the  action  of  the  wheels.  The  fixed  piece  B 
will  turn  in  the  same  sense,  the  poc^n  ol  it  marked  M  will 
engage  with  the  spring  R  and.  owing  to  the  taper  of  the  part 
of  the  spring  opposite  M  and  the  slope  on  M.  the  piece  B  will 
force  the  spring  to  expand.  In  expanding  the  spring,  R  will 
press  against  the  internal  wall  of  the  fixed  drum  T,  thus  act- 
ing as  an  automatic  brake  to  the  gear.  U  A  attempts  to  turn 
in  the  opposite  direction  the  spring  R  will  rub  the  surface  of 
the  drum  in  the  same  way.  In  either  case  the  control  is  Irre- 
versible. 
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Why  a  Rotary? 

By  P.  L.  Tygard. 

It  seems  to  be  one  of  the  paradoxes  of  mechanical  develop- 
ment that  while  go  per  cent,  of  all  the  power  generated  is  util- 
ized in  roury  moiinn,  it  is  praLMically  all  developed  along  a 
right  line  in  alternate  directions. 

That  the  records  for  economy  and  efficiency  have  heretofore 
been  constantly  held  by  the  reciprocating  engine  the  writer  is 
free  to  admit.  Notwithstanding  this,  that  an  intelligently  de- 
signed rotary  engine  has  points  of  decided  superiority  this 
article  is  intended  to  demonstrate. 

In  order  to  compare  the  relative  merits  of  the  reciprocating 
and  rotary  principles  as  applied  to  a  steam  engine,  let  us  for 
4  moment  follow  tlie  current  of  steam  as  it  flows  from  the 
boiler  to  the  engine  and  note  as  far  as  possible  the  circum- 
stances under  which  it  is  compelled  to  perform  work  in  a  re- 
ciprocating engine. 

On  first  entering  the  cylinder  the  piston  is  found  to  be  mo- 
mentarily at  rest,  and  the  connecting  rod  without  angularity 
relative  to  the  crank,  causing  the  entire  loss  of  the  impact 
force  of  the  steam. 

As  the  piston  begins  to  move  and  the  angularity  of  the  con- 
necting  rod  increases,  the  force  of  the  iteam  against  the  piston 
becomes  increasingly  effective  in  producing  rotary  motion  un- 
til aboui  one-half  the  stroke  or  one-fourih  of  the  revolution 
is  completed,  decreasing  from  this  point  until  it  becomes  nil 
at  the  end  of  the  stroke  or  first  half  of  the  revolution,  repeat- 
ing in  a  reverse  direction  during  the  second  half  of  the  revolu- 
tion. 

If  the  engine  is  automatic,  the  flow  of  steam  will  be  stopped 
at  about  one-fourth  of  the  stroke,  at  which  time  the  connect- 
ing rod  will  be  about  midway  of  it*:  increasing  angularity 
From  this  time  on  the  pressure  on  the  piston  decreases  as  the 
steam  is  allowed  to  expand:  but  as  the  efficiency  of  fot-ce 
against  the  piston  increases  with  the  angularity  of  the  rod.  the 
rotative  force  remains  practically  constant  until  the  first  half 
o(  the  stroke  is  completed.  From  this  point  to  the  end  of  the 
stroke  the  rotative  effect  decreases  very  rapidly,  owing  to  the 
loss  of  angularity  of  the  rod.  combined  with  the  decrease  in 
the  pressure  of  the  steam,  due  to  its  expansion. 

It  is  evident  that  under  the  above  circumstances  only  an  in- 
termittent torque  can  be  obtained.  This  again  is  aggravated 
by  the  early  limit  to  the  number  of  strokes  enforced  by  the 
mechanical  difticulty  in  starting  and  stopping  a  mass  rapidly. 
which  limit  is  directly  opposed  to  the  high  piston  speed  so 
favorable  to  economy  in  the  use  of  steam.  Again,  steam  on 
entering  a  reciprocating  engine  Hrst  impinges  against  a  sta- 
tionary mass  to  which  it  mu<t  impart  motion.  This  motion  is 
then  transmitted  to  the  crank  pin  through  the  connecting  rod. 
cxeritng  its  greatest  force  to  move  the  main  shaft  along  the 
line  of  the  cylinder.  This  force,  being  opposed  by  the  main 
bearing,  next  exerts  itself  to  deflect  the  cross  head  from  a 
right  line.  The  effect,  being  nullified  by  the  guides,  next  ex- 
erts itself  to  revolve  the  main  shaft,  producing  useful  effort 
only  on  the  third  rebound. 

We  may  also  add  that  in  an  engine  the  combination  of  re- 
ciprocating parts  with  severe  intermittent  strains  in  alternate 
directions  compels  a  large  mass  of  foundation  and  Ry  wheels 
of  undue  proportions. 

Now,  having  seen  some  of  the  disadvantages  under  which 
steam  acts  in  producing  rotary  motion  in  a  reciprocating 
engine,  let  us  see  wherein  the  rotary  engine  offers  a  more 
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favorable  means  of  converting  steam  expansion   to   rotary 
motion. 

The  steam  on  entering  a  rotary  engine  in  motion  impinges* 
against  a  moving  mass,  and  in  such  a  manner  that  the  impact 
and  pressure  alike  exert  themselves  to  revolve  the  main  shafL 
The  full  force  of  the  steam  is  exerted  with  equal  efficiency 
throughout  the  revolution,  and  in  some  designs  at  lea^t  the 
fc'rce  of  one  impulse  overlaps  that  of  its  successor,  thereby  pro- 
ducing a  constant  though  slightly  variable  torque.  Owing  to 
these  favorable  conditions,  only  enough  foundation  is  required 
t:j  enable  the  weight  of  the  engine  to  withstand  the  pull  c 
thrust  of  transmission,  and  also  permits  of  as  high  a  rotative 
.«peed  as  economy  will  dictate,  at  the  same  time  eliminating  *o 
a  great  extent  the  necessity  for  fly  wheels. 

Let  us  now  see  whether  the  rotary  principle  has  not  even 
greater  points  of  superiority  in  its  application  to  Internal  com- 
bustion engines. 

We  note  that  in  an  internal  combustion  engine  of  the  recip- 
rocating type  the  first  stroke  or  half  revolution  not  only  is  not 
productive  of  useful  effect,  but  consumes  power  already  devel- 
oped, to  the  extent  of  the  force  necessary  to  move  the  piston 
connecting  rod  and  produces  a  partial  vacuum  to  draw  in  a 
charge  of  gas  and  air.  The  second  stroke  or  half  revolution 
is  likewise  void  of  useful  effect,  and  is  to  be  charged  with  the 
consumption  of  enough  force  to  comprci&s  the  charge  of  gas 
and  air  to  form  four  to  five  atmospheres. 

At  this  point  the  charge  is  ignited.  The  resulting  raise,  be- 
ing practically  instantaneous,  produces  a  severe  impact  against 
the  piston.  Owing  to  the  almost  entire  absence  of  angtslartly 
of  the  connecting  rod  relative  to  its  crank,  this  impact  is 
changed  to  heal,  which  in  turn  is  dissipated  by  the  water  in 
the  cooling  jacket. 

During  the  balance  of  this  stroke  or  the  first  half  of  the  sec- 
ond revolution  the  pressure  due  to  combustion  has  not  only  to 
produce  the  propi.irtional  work  of  this  stroke,  but  has  to  im- 
part to  the  fly  wheels  enough  energy  to  continue  the  revolu- 
tions until  the  next  explosion  occurs.  The  last  half  of  the 
second  revolution  we  find  on  the  debit  side  of  the  ledger  atoos 
with  the  first  revolution. 

We  need  scarcely  add  that  an  engine  working  under  the 
above  described  circum.ftance  must  be  limited  to  a  very  mod- 
erate piston  speed  and  at  the  same  time  require  massive  foun- 
dation:; and  fly  wheels  of  excessive  weight. 

In  summing  up  the  advantages  of  ihc  rotary  internal  com- 
bustion engine  it  must  be  remembered  that  thii  type  of  engine 
is  In  the  incipient  stages  of  mechanical  development,  and  con- 
sequently the  adv.intageK  we  can  now  recite  will  be  largely 
added  to  as  a  result  of  further  development. 

This  much  we  already  know:  An  internal  combustion  en- 
gine of  the  rot,iry  type  offers  these  advantages:  The  full  force 
of  each  explosion  is  exerted  to  revolve  the  main  shaft,  the 
force  having  a  constant  efficiency  and  a  constant  though 
somewhat  varying  torque;  absence  of  vibration  and  concus- 
sion; any  rotative  speed  found  convenient;  elimination  of 
heavy  fly  wheels  and  much  decreased  requirements  of  founda- 
tion: perfection  of  speed  regulation  superior  to  the  best  steam 
engine  practice. 

All  of  the  above  Is  accomplished  with  a  reduction  of  from 
50  to  75  per  cent,  per  horse-power. 

EXPLOSIVE  Motor  Number, 
January  17th. 
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MINOR  MENTION. 


It  in  reponwl  ihal  tht  B,  &  O.  Railroad  will  operate  motor 
cabs  at  Washington,  D.  C. 

Tht  Wheeling  Novelty  Co.,  Wheeling.  W.  Va..  is  building 
an  experimtntal  gasoline  carriage. 

The  Druid  Hill  Park  Board,  Baltimore,  Md.,  have  excluded 
gasoline  carriages  from  its  confines. 

Charles  S.  Lee,  Grove  St..  Plainficld,  N.  J.,  has  taken  ihc 
New  Jersey  agency  for  the  Locomobile. 

It  is  said  that  a  line  of  electric  omnibuses  will  be  run  from 
New  Haven,  Conn,,  to  East  Rock  Park. 

The  Piiiladelphia  City  Council  has  passed  the  ordinance  re- 
quiring the  licensing  of  motor  vehicles  used  lor  hire. 

W.  H.  Dandurand,  246  St.  James  St.,  Montreal.  Canada,  is 
organizing  a  company  to  manufacture  both  electric  and  steam 
vehicles. 

William  M.  KendaJI.  354  Pine  St.,  Manchester,  N.  H., 
writes  that  he  is  acting  as  agent  for  motor  vehicle  manu- 
facturers. 

The  Munger  Vehicle  Tire  Co.  is  a  recent  New  Jersey  in- 
corporation, capita)  stock  $600,000.  Charles  R.  Flint  is  .taid 
to  be  interested. 

F.  C.  Miller  and  O.  R.  Peters,  retired  capitalists,  of  Cincin- 
nati, O.,  are  erecting  a  factory  at  Newport.  Ky.,  for  the  man- 
ufacture of  niotor  vehicles. 

The  Buffalo  Ga-iolinc  Motor  Co.  has  been  incorporated  at 
Buffalo,  N.  Y.,  with  $25,000  capital  by  Louis  Langan,  L. 
Belle  Conrad  and  Louis  A.  Fisher. 

The  Phoenix  Motor  Vehicle  Co.  has  recently  been  organ- 
ijed  at  Cleveland,  O.,  with  H.  A.  Rainey  president^  and  E.  P. 
De  Collier  secretary  and  treasurer. 

The  plant  and  business  of  the  tire  department  of  the  New 
Brunswick  Rubber  Co.,  New  Brunswick.  N.  J.,  has  been 
purchased  by  the  Rubber  Goods  Co. 

I.  B  Dockweiler,  C.  Johnson,  II.  E.  Carter,  R.  D.  Morris 
and  D.  H.  Laubcrshcimer.  of  Los  Angeles,  Cal.,  have  organ- 
ized the  Automobile  Co,  ol  Los  Angeles. 

General  Carriage  stock  shot  up  like  a  rocket  in  Wall  St. 
last  week,  just  why  nobody  seems  to  know,  although  various 
rumors  of  deals  and  consolidations  were  afloat. 

T}k  Milwaukee  Automobile  Co.,  c.^^)it.1l  stock  $ioo,ooo,  has 
been  incorporated  by  W.  H.  Starkweather,  Herman  Pfiel  and 
W.  G.  Smith  to  manufacture  light  passenger  automobiles. 

The  Duplex  Frictionless  Engine  Co.  have  taken  a  shop  at 
as  Wall  St.,  Macon,  Ga.,  for  the  manufacture  of  stationary, 
marine  and  vehicle  engines,  invented  by  Dr.  A.  J.  W.  Best. 

Two  motor  vehicle  companies,  in  one  of  which  A.  L.  Bar- 
ber, president  of  the  Locomobile  Co.  of  America,  is  said  to  be 
interested,  are  ta  process  of  formation  at  Washington.  D.  C. 

It  is  reported  that  the  Brooklyn  rights  under  the  General 
Carriage  Co.'s  charter  have  been  secured  by  J.  C.  Church  and 
others,  who  will  operate  omnibuses  in  that  borough  of  New 
York. 


The  Diamond  Rubber  Co.,  Akron,  O,,  have  opened  a  New 
York  office  at  ii?  Duane  St.  and  a  Chicago  office  at  938  Mar- 
quette Building.  O.  J.  Woodward  is  in  charge  of  the  New 
York  office. 

The  Freeman  Perfume  Co.,  Cincinnati.  O.,  asked  permis- 
sion of  the  city  autliorilies  to  charge  its  electric  automobile  in 
front  of  its  store,  but  the  board  directed  that  the  work  be  done 
under  the  supervision  of  the  electrician. 

H.  R.  Illingworth  and  Joseph  Lanz,  Utica,  N.  Y„  doing 
business  under  the  name  of  the  Utica  Gas  Engine  Co.,  have 
invented  a  two-tycle  gasoline  vehicle  motor  of  2\'j  h.p.,  which 
they  are  to  manufacture  for  the  trade. 

The  management  of  the  Cycle  and  Automobile  Show  to  be 
held  at  Madison  Square  Garden  during  the  week  following 
Jan.  20  report  that  all  the  spaces  on  the  ground  floor  are  taken 
and  that  the  only  available  stands  now  are  in  the  galleries. 

Lead  Cab  stocks  are  steadily  falling  on  the  New  York  curb. 
On  Saturday  New  York  Transportation  was  quoted  at  iaJ4 
bid,  Illinois  Transportation  at  2  bid  and  New  England  Trans- 
portation at  6j-i  bid.  The  wonder  to  the  lay  mind  is  how  such 
stocks  can  have  any  quotations  at  all. 

The  motor  vehicle  trade  is  warned  against  one  J.  Hector 
Graham,  doing  business  at  170  Summer  St,  Boston.  Mass.. 
under  the  name  of  the  Graham  Equipment  Co..  alias  the  Gra- 
ham Equipment  Motor  Co.  He  misrepresents  his  standing 
tnd  coinections  and  is  irresponsible. 

H.  A.  I.,ozier.  of  H.  A.  Lozier  &  Co.,  bicycle  manufacturers, 
of  Toledo  and  Qcvcland,  O.,  will  retire  from  active  business 
this  winter,  and  E.  R.  Lorier.  his  .<!on.  and  George  Burrell. 
mechanical  superintendent,  will  organize  a  new  company  at 
Toledo  to  manufacture  launches  and  automobiles. 

Many  persons  in  Buffalo,  N.  Y.,  are  seeking  licenses  to 
operate  motor  vehicles,  but  none  arc  to  he  had.  because  an 
ordinance  covering  the  case  drafted  in  i8g6  and  approved  by 
the  mayor  has  remained  in  abeyance  in  the  Common  Council. 
Action  will  probably  be  taken  by  that  body  at  once. 

C.  G,   Fisher  &  Co.,  bicycle  dealers,  Indianapolis.  Ind., 

wish  to  arrange  with  some  first-class  manufacturers  of  steam 
and  electric  vehicles  to  represent  ihem  in  (he  State  nf  Indiana. 
From  Jan.  i  W.  G.  Ribble,  an  experienced  mechanical  en- 
gineer, will  have  charge  of  their  automobile  department. 

The  Martin-Fcfcl  Vehicle  Co..  capital  stock  $250,000.  has 
hccn  incorporated  in  New  Jersey  to  operate  electric  and  other 
vehicles.  The  incorporators  are  W.  D.  Lightfoot.  New  York; 
John  Martin.  Paris.  Tex.;  M.  I.  Hester,  Brooklyn.  N.  Y.; 
Henry  H.  Fefel,  New  York,  and  Elmer  H.  Cohle,  Jersey 
Ciiy. 

At  the  foreclo.sure  sale,  Dec.  4.  of  the  factory  of  the  Brook- 
lyn &  New  York  Railway  Supply  Co..  Elizabeth,  N.  J.,  the 
property  was  bid  in  by  Chas.  A.  Lieb  for  the  Riker  Electric 
Vehicle  Co.,  who  have  been  occupying  the  premises  for  some 
time  by  permission.  The  price  paid,  with  the  incumbrances, 
will  foot  up  about  $100,000. 
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The  Diiryca  Motor  Co.  has  b«rn  incorporated  in  New  Jersey 
with  $1,000,000  capiLil  stock,  of  which  $100,000  will  be  6  per 
cent,  preferred.  The  new  company  has  purchased  the  patents 
of  Chas.  E.  Diiryca.  Peoria,  III,,  and  absorbed  the  business 
of  the  Duryca  Mfg.  Co..  same  place.  Henry  Crowthcr.  New 
York,  is  president,  and  C.  E.  Duryca  vice-president  and 
superintendent.    It  is  said  a  factory  will  be  buih  ir  the  East, 

Users  of  steam  carriages  of  the  locomobile  type  will  be  in- 
terested to  know  that  the  G  lea  son -Peters  No.  07  tocgle-joint 
air  pamp  will  ?cr\'c  a  double  purpose  for  them.  It  will  inflate 
the  tires,  and  when  the  water  is  low  and  the  carriage  has  come 
to  a  standstill  in  connefiuence  it  can  be  tised  to  force  water  into 
the  boiler  against  the  pressure  of  the  boiler,  for  which  pur- 
pose a  powerful  pump  is  required. 

The  Woods  Motor  Cab  Co..  of  Washington.  D.  C.  and  the 
Woods  Motor  Cab  Co..  of  Detroit.  Mich.,  were  recently  in- 
corporated in  New  Jersey,  each  with  a  capital  stock  of  $500,000 
— $200,000  preferred  and  S^ioo.ooo  common,  It  is  said  that 
other  companies  will  be  organired  in  the  lar^e  cities,  and  that 
both  electric  and  "hnt  water"  vehicles  will  be  employed,  the 
latter  operating  on  the  Prall  system  of  the  Storage  Power  Co. 


Automoblte  Co,  of  America's  New 
Factory. 

The  Automobile  Co,  of  America  have  moved  from  24  West 
St..  New  York,  to  a  very  large  factory  at  Marion.  N,  J.,  on  the 
lines  of  the  Pennsylvania  and  Lehigh  Valley  railroads  and  the 
Newark  and  New  York  trolley. 

The  main  factory  consists  of  two  buildings,  one  360  x  ys  ft. 
and  four  stories  high,  and  the  other  144  x  lOS  ft.  and  fonr 
stories  hieh.  In  addition  there  are  four  smaller  adjoinin? 
liriilding";  for  blacksmith  fhop.  loo!  rooms,  etc. 

They  are  already  in  ninning  order  tn  ihe  new  premifics  and 
are  making  preparation*  t'^  turn  out  eight  carriages  a  week 
during  the  year  1900. 

Amnn?  recent  orders  they  report  one  from  the  Havana 
Transfer  Co..  Havana.  Cuba,  for  four  vehicles,  and  orders  for 
delivery  wagons  from  a  number  of  the  large  department  siores 
of  New  York  and  Brooklyn. 

They  now  put  three-cylinder  motors  on  their  carriages,  giv- 
ing 10  h.p. 


Ucensins:  Steam  Vehicle  Drivers 
New  York. 
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Onite  a  niirrhrr  of  New  York's  aristocrats  recently  sub- 
m-tted  themselves  before  the  Steam  Boiler  Tnst>ection  Bu- 
reau of  the  New  York  Police  Dcparimcnt  for  examination  to 
determine  their  fjiialificattons  for  (he  operation  of  steam  car- 
riages in  the  streets  of  the  city, 

Applicants  are  put  through  an  oral  examination  lasting 
ftbout  three-quarters  of  an  hour  and  covering  the  chief  points 


in  the  construction  of  the  boilers  they  are  to  operate  and  the 
various  attachments  thereof.  The  ceremony  is  performed  by 
Sergeant  Frank  Mangin,  Jr..  at  Police  Headquarters,  300 
Mulberry  St.    .About  a  dozen  licenses  have  so  far  been  granted 
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The  New  York  daily  newspapers  have  devoted  considerabTc 
attention  of  late  to  the  career  of  one  George  PercJval  Stewart. 
wh  1  has  been  advertising  in  one  of  the  automobile  magazines 
under  the  litle  of  the  Mercantile  Mfg,  Co..  .^8  Park  Row.  New 
York.  This  gentleman's  antecedents  are  shown  to  be  of  such 
a  decidedly  shady  character  that  the  police  or  postal  aathori- 
lies  have  been  compelled  to  step  in  on  several  occasions  and 
put  a  stop  to  other  schemes  he  has  been  engaged  in  in  the  past. 


Sparking  Points. 


Baker  &  Co.,  refiners,  of  Newark,  N.  J.,  manufacturv  a  spe- 
cial alloy  for  the  sparking  points  of  gas  engine  igniters,  which 
they  claim  is  almost  indestructible,  as  they  have  had  a  pair  of 
points  made  of  this  alloy  in  use  on  their  own  gas  enfjine  since 
the  fall  of  :8q4  without  perceptible  sign  of  wear. 

These  points  are  made  in  small  pieces  about  ^A  in,  in  diam- 
eter and  I- 16  in.  thick.  They  are  very  hard  and  have  to  be 
ground  to  shape  on  an  emery  wheel. 

They  also  supply  a  special  solder  for  attaching  the  points 
to  the  terminals  in  the  combustion  chamber. 
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DAKTIBS  having  copies  of  the  November.  1895. 
'  aumber  of  Tub  Horseless  Age,  which  they 
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these,  if  in  good  condition,  and  for  Vol.  K  No.  1, 
four  numbers  will  h<'  given  if  in  (iOod  condition, 
H0RSKTJ:^S  AP.K  American  Trart  S'»clety 
Build  tifw'-  N  .?»'au  and  Si»rure  Streeis    N'  w  York. 
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Special  contributors  to  Thp  Horseless  Ace  on 
all  important  subjects  relating  to  Motor  Vehicles. 
Fair  compensation.  Address  The  HoR5ei.ES.<i  Ace, 
150  Nassau  Street,  New  York. 
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UNITED  STATES  PATENTS. 


No.  637, 659— Compression  of  Air  and  Utilization  Thereof, — 
Edward  E.  Pdtcc  and  John  J.  McCutchan.  New  York,  N.  Y., 
assignors,  by  mesne  assignments,  to  ihe  Automatic  Air  Car- 
ri<i(;e  Co.,  of  New  York.  Filed  March  9.  1S99.  Serial  Ko. 
704,421.    (No  specimens.) 

Claim. — I.  The  method  of  compressing  air  and  utilizing  the 
same 

The  main  feature  of  this  invention  consists  tn  utilizing  in  ihc 
motor  cylinder  the  heat  of  compression  developed  in  the  air 
compressor.  In  practice  this  ri-sult  is  said  to  be  realized  by 
discharging  the  condensed  air  a$  soon  as  compressed  directly 
fr.)ni  the  compressor  into  ihe  adjacent  motor  by  a  short  con- 
nertiitg  pipe,  jacketed  by  the  exhaust  pipe  from  the  explosive 
engine  which  opeiatcs  Ihc  compressor,  the  arrangement  being 
audi  that  the  products  of  cumbustion  from  the  explosive  en- 
etnc  Bt  a  considerably  higher  temperature  than  that  of  the 
compressed  air  traverse  the  jacket  stirrounding  the  com- 
pressed air  conducting  pipe  tliroughout  the  entire  length 
of  the  pipe  and  pass  thmugh  an  annular  passage  or  jacket 
exienor  to  the  workinc  i^lindvr  of  the  motor,  finally  passing 
uni  through  llie  niului  cylinder  exhaust. 
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A  further  feature  consists  in  supplying  the  compressor  with 
moist  warm  air,  receiving  its  moisture  at  atmospheric  pres- 
sure, at  which  pressure  its  capacity  for  holding  moisture  m  sus- 
[:rei:siL<n  is  greater  than  at  any  higher  pressure  or  greater 
density  ai  any  given  temperature.  For  the  purpose  of  simul- 
taneously warming  and  moistening  the  air  supply  of  the  com- 
pressor It  is  brought  mto  contact  with  the  water  employed  for 
supplying  the  water  jacket  for  the  explosive  engine,  whereby 
the  .-iti  itself  is  made  available  for  abstracting  heat  from  the 
water  and  keeping  it  at  the  desired  moderate  temperature. 

rig.  2  represenis  in  central  vertical  section  the  compressor 
and  the  explosive  engine  for  operating  the  same.  Fig.  3  a 
central  »:ction  tlirough  the  air  motor  and  Fig.  4  a  cross  sec- 
tion through  the  air  preheating  and  moistening  tank. 

A  represents  the  cylinder  of  the  explosive  engine  and  A*  the 
piston  connected  by  the  oscillatory  rod  B  with  the  crank  shaft 
C.  The  piston  D  of  the  air  compressing  cylinder  E  is  con- 
nected to  the  crank  shaft  C  at  an  angle  of  180  dcg.  to  the  crank 
connection  of  the  engine  cylinder  by  means  of  the  rod  B'. 

Upon  the  outer  end  uf  the  crank  shaft  C  is  mounted  the 
balance  wheel  F.  fixed  to  the  shaft,  as  is  also  the  gear  F, 
which  meshes  with  the  gear  F',  fixed  to  the  cam  shaft  F*  and 
of  twice  the  diameter  of  tJic  gear  F'.  Upon  ilie  cam  shaft  F* 
arc  fixed  Uic  cams  a'  a'  a',  adapted  to  actuate  the  correspond- 
ing; rods  a'  a'  a',  provided  with  springs  for  maintaining  their 
lower  ends  in  contact  with  the  surfaces  of  the  cams.  To  the 
rod  a*  is  attached  the  valve  b',  which  governs  the  inlet  to  the 
eni{iiie.  To  the  rod  a'  is  attached  the  valve  b',  which  governs 
the  exhaust  of  the  engine,  and  the  rod  a*  terminates  as  a  con- 
t;ict  for  closing  an  elenric  circuit  through  the  conductors  b*  b*. 
As  ihe  rod  a*  rises  it  makes  electric  connection  with  the  in- 
sulated contact  y,  so  that  when  the  rod  a*  is  withdrawn  from 
the  insulated  contact  an  electric  spark  is  formed  to  explode 
the  mixture  of  gas  and  air  or  oil  vapor  and  air  within  the 
space  G.  The  explosion  of  the  mixture  causes  the  piston  A'  to 
descend  and  drives  the  air  compressor  piston  D  upwardly, 
thereby  compressing  the  air  in  front  of  the  piston  D  and  caus- 
ing it  to  pass  through  the  exhaust  valve  c'  into  the  conducting 
pipe  H.  The  air  compressor  cylinder  is  provided  with  an  inlet 
valve  c*.  which  opens  and  permits  the  entrance  of  air  into  the 
cylinder  E  on  the  downward  stroke  of  the  piston  D. 

No.  637, J02— Sparking  Igniter  for  Explosive  .Engines.— 
Gtorge  S.  Strong,  New  York,  N.  Y.,  assignor  to  John  P. 
Mnrphy,  Philadelphia,  Pa.  Origiral  application  filed  Dec.  15, 
iSgtt.  Serial  No.  699,312.  Divided  and  this  application  filed 
May  5,  iBgy.    Serial  No.  7*5.697.    (No  model.) 

y  indicates  the  head  of  the  gas  engine  cylinder,  having 
Huier  passages  formed  in  it.  as  is  shown,  and  also  having  the 
perioratTons  V  and  P'. 

P"  p'"  are  non-conducting  thimbles  secured  in  the  opposite 
end^  of  the  perforation  F*  and  supporting  the  conducting  rod 
Q.  the  outer  end  of  which  is  placed  by  a  conductor  (not 
shown)  in  communicaiion  with  the  one  pole  of  the  battery  or 
generator,  while  the  inner  end,  Q',  extcncUng  into  the  head  a 
ol  the  cylinder,  is  cnrved.  as  shown,  and  provided  with  a  con- 
tact point,  q'. 

p'  is  a  non-conducting  liner  fitting  in  the  perforation  P* 
and.  as  shown,  extendti^g  for  some  distance  above  the  outer 
end  of  the  perforation,  but  not  extending  entirely  to  the  inner 
end  of  the  perforation,  thus  providing  a  cylindrical  chamber, 
P*.  immediately  adjacent  to  the  cylinder  head  a.  The  outer 
end  of  the  liner  p'  is  slotted,  as  indicated  at  pV 

Q'  is  a  conducting  rod  fitting  and  longitudinally  movable  in 
the  iiner  p'  and  provided  at  its  outer  end  with  ■  key,  as  iodi- 
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caied  at  Q'.  said  key  Altins  in  the  slot  or  slots  p'  and  prevent- 
ing the  rod  Q*  from  lurning  in  the  liner.  To  the  inner  end  of 
the  rod  Q'  is  secured  an  elastic  finger,  Q',  having  at  its  outer 
en-l  a  contact  point,  q*.  so  placed  and  arranged  as  to  come  in 
contact  with  the  contact  paint  q'  when  the  rod  Q*  is  thrust 
inward  to  the  position  indicated  in  Fis-  3.  the  clastic  finger  Q' 
being  so  shapc'l  a3  to  insure  contact  wiih  some  pressure.  .Mso 
secured  to  the  inner  end  of  the  rod  Q*  is  n  pistoulike  exten- 
sion. Q*.  arranged  lo  make  a  nire  6l  with  the  cylinder  Q*. 
already  described.  As  shown,  the  onti-r  end  of  the  rod  Q'  is 
pr*jvidcd  with  a  head,  I.*,  between  which  and  the  uutrr  face 
of  the  casting  P  la  sccuri^d  a  spring.  L*.  acting  to  force  the  rod 
Q*  outward.  Pressure  to  force  the  rod  inward  is  applied  by  a 
cam  or  any  other  convenient  device  acting  on  the  head  of  the 
rod  Q*  or  its  cap,  L'.  It  will  be  understood,  of  course,  that 
the  rod  Q'  is  connected  by  a  conductor  with  the  opposite 
pjlc  of  ihe  battery  or  generator  lo  that  connected  with  the 
rod  Q. 

Ill  cpcraiion  ihe  rod  0*  is  forced  inward  to  the  position  indi- 
cated in  Fig   2.  is  then  released,  and  the  spring  L*  draws  it 


rapidly  outward,  a  spark  occurring  when  the  contact  point&  q* 
and  q'  break  contact  with  each  other.  Alter  the  formation  of 
the  spark  the  rod  Q*  i*  drawn  to  the  position"  indicated  in 
Fig.  I ;  but  before  reaching  that  position  the  piston  Q'  cnicrs 
the  cylinder  V*  and  is  cushioned  on  the  air  in  said  cylinder.  s<» 
tliii  the  latter  part  of  its  movement  is  checked  and  all  uoisc 
and  destructive  shock  avoided, 

K'  and  N'  indicate  bearings  for  the  crank  shaft  formed  m 
the  casings  K,  K'  N"  indicating  hard  steel  bearing  disks  and 
N'  rollers. 

c  indicates  the  crank  disk  proper,  which  in  my  preferred 
construction  I  provide  with  a  steel  or  iron  "rim"  or  "lire,"  »o 
to  speak.  C.  In  the  disk  c  I  form  a  cylinder,  C,  which  may 
con>cnienlIy  extend  through  the  disk  proper,  c,  as  clearly 
shown  in  Figs.  7,  8  and  Q.  the  cylinder  lying  transversely 
through  the  center  of  the  disk  and  being  provided  with  a  slot. 
C,  on  the  front  of  the  disk.  On  each  side  of  the  central  cyl- 
indrical passage  I  form  in  the  disk  c  parallel  pas- 
sages, which  may  conveniently  also  be  cylindrical,  as  Indi- 
cated at  O  C.  and  at  convenient  points,  preferably  at  right 
angles  and  thiriugh  the  lenicr  of  (he  disk,  I  form  connecting 
passages.  C  C  opened  toward  the  face  of  the  disk  and  pro- 
vided with  jonmal  bearings,  C*,  at  their  bottom. 

C*  C*  indicate  blocks  or  plates  for  closing  the  face  of  these 
openings  C,  which  are  formed  in  journal  bearings  C^.  facing 
the  bearings  C*,  as  is  beat  shown  in  Fig.  9. 

\^  indicates  a  port  or  channel  formed  in  the  disk  c.  opening 
n-ar  the  periphery  of  this  disk  into  the  cylinder  C,  as  shown 
in  Fig.  8,  and  at  the  center  of  Ihe  disk  into  the  projecting  $;ud 
B,  io  as  to  communicate  freely  with  Ihe  channel  A*  in  the 
crank  shaft. 

No.  63-.i58~Gas  Engine.— George  S.  Strong,  New  Vork. 
N.  Y..  assignor  lo  John  P.  Murphy,  Philadelphia.  Pa.  Filed 
Dec.  15,  1898.    Serial  Ko,  699^12-    (No  model.) 

The  leading  features  claimed  arc  a  novel  combination  of  a 
(our-cylindcr  engine  with  a  iwo-crank  shaft,  whereby  an  ex- 
plosion takes  place  for  each  half  revolution  of  ihe  shaft-:  •'^ 
novel  valve  or  valve  and  ignilcr  mechanism  characterized  by 
great  simplicity  and  applicable  with  advantage  to  iwo-rylin«*er 
engines,  although  especially  adapted  fnr  ihc  four-cylinder  tj'pe; 
a  novel  device  fur  governing  the  action  of  the  admission 
valves;  improveraenii  in  the  starting  mechanism,  in  the  ignft- 
iiift  mechatiisjn.  and  in  the  conslntction  and  combination  of 
the  shaft,  fly  wheel  and  shnft  bearing,  which  improveincnls. 
though  illustrated  m  the  drawings,  form  the  subject  matter  of 
other  divisional  applications 

Fig.  4  is  a  side  elevation  of  the  engine  on  an  irregular  sec- 
tion !uie.  Fig^.  20  .nnd  21  are  views  showing  the  form  and 
di-tpositiofl  of  the  six  cams  used  tn  actuate  the  admissitin  and 
exhnu.^t  valves  and  the  igniters. 

For  the  fnur-cv!inder  engine  two  cams  are  employe^  10 
operate  the  Imir  admission  valves,  two  other  cams  to  actunte 
the  four  exh.nii«t  valves,  and  two  other  cams  lo  actuate  the 
i^nilers.  each  acling  alternately  on  the  valvrf  and  igniterK  of 
two  cylinders,  the  pistons  of  which  are  cnuplcd  to  mnve  as 
one.  The  ailn'ission  cams  are  secured  directly  lo  the  keys  I' 
and  r.  -io  that  besides  rotating  with  the  shaft  K.'  they  move 
longitudinally  slong  with  this  shaft  in  a  direction  to  an  extent 
determined  by  the  posiUon  of  the  shafi  governor.  The  cam^ 
.ictunting  the  exhaust  valves  arc  indicated  at  m*  and  m' 
Their  hubs.  M"  and  M',  are  secured  directly  to  the  shaft  K*. 
as  arc  also  the  cams  ni*  and  m'.  the  hubs  of  which,  M*  and 
M\  are  also  directly  attached  to  the  shaft.    The  cam  shaft 
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arms,  O",  connected  with  the  hub  and  adapted  to  support  cam 
rollers,  O  and  O'  indicating  the  cam  rollers  acted  on  by  the 
admission  cam  m,  O'  and  O*  the  rollers  acted  on  by  the  ad- 
tinssion  cam  ra',  O*  and  O*  the  rollers  acted  on  by  the  ex- 
haust cam  m\  and  O*  and  O'  the  rollers  acted  on  by  the  ex- 
haust cam  m',  and  the  admission  cam  rollers  O'  and  O*  arc 
formed  and  arranged  so  that  as  the  cams  m  and  m'  move 
toward  the  right  they  «-iil  move  out  of  the  path  oi  these  rollers 
beiore  they  move  out  ol  the  path  of  the  rollers  O  and  O*.  In 
this  way  the  &rst  efTcc:  of  the  governor  witcn  the  engine  is 
unduly  speeded  h  to  cut  off^  the  admission  to  all  ol  the  cylin- 
ders, reducing  the  explosions  to  one  (or  each  complete  revolu- 
tion of  the  fliait.  and  then  if  the  speed  still  exceeds  the  normal 
thi:  cams  will  clear  the  rollers  O  and  O',  in  which  ca&c  no  ex- 
plosive gas  is  admitted  to  any  of  the  fuur  cylinders. 

Rcicrring  next  to  the  levers  used  in  connection  witli  the 
ig.iiters.  it  will  be  noticed  in  Figs.  20  and  21  that  the  igniter 
cams  in*  and  ni*  are  fom^cd  with  abrupt  rear  shoulders  and  in 
Fiif.-.  34  and  J3  that  the  valve  actuating  levers  O"  are  on  one 
side  of  the  cam  shaft  provided  with  upwardly  extending  arms, 
as  O*,  having  a  downwardly  looking  abrupt  shoulder,  o*.  while 


passes  through  a  box,  U.  in  which  are  situated  bearing  rods. 
N'*  N",  etc.,  said  rods  being  supported  in  studs  n  n".  the  lat- 
ter of  which  extends  from  a  central  web,  N*.  in  the  box  N,  and 
serving  to  support  ihc  hubs  o"  o".  etc,  of  a  series  of  twelve 
vaJve-aciuatjng  lever  arms,  O**.  arranged  in  pairs  and  extend- 
iDg  tn  opposite  directions  on  each  side  of  the  shaft  K*.  The 
levers  O"  appertaining  to  the  admission  and  exhaust  valves 
are  formed,  as  l>est  shown  in  Figs.  22  and  aj,  with  perforated 
heads,  O'*,  ai  their  outer  ends  and  with  upwardly  extending 
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on  the  either  5idc  at  the  cam  shaft  the  upwardly  extending 
arm  O'  is  made  with  an  tipwardly  abrupt  shoulder,  o".  It  will 
thus  be  seen  tliai  the  cam  roller,  revolved  to  the  right,  will, 
aficr  depressing  the  levers  O"  successively,  suddenly  leave  con- 
tact, permitting  the  lever  to  snap  back  under  the  impulse  of 
the  springs,  which  are  arranged  to  act  upon  them. 

Claim.— A  gas  engine  having  four  cyhoders  arranged  side 
by  "idc  on  one  side  of  the  shaft  and  pour  pistons  working 
therein  and  coupled  in  pairs  to  two  oppositely  lying  cranks 
on  the  shafts,  admissinn  and  exhaust  valves  leading  to  and 
ironi  each  cylinder,  a  rotating  cam  shaft  extending  across  the 
held  of  the  engine  cylinders  as  described,  two  exhaust  valve 
cams  secured  on  said  shaft,  two  admission-valve  cams  rotat- 
ing with  but  longitudinally  movable  on  said  shaft,  a  governor 
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and  connecrions  therefrom  lo  regulate  the  longitudinal  shih- 
tng  of  the  admi^rsion  cams,  two  pairs  oi  exhaust  valve  actuat- 
ing levers,  each  paii  hcing  arriingcd  lo  be  operated  alicrnaiely 
b^  a  rotatiug  cam  and  two  pairs  of  admission  valve  actuating 
levers,  each  pair  being  arranged  to  br  alternately  actuated  by 
one  of  the  governor  controlled  cams  and  one  lever  of  each  pair 
having  :ts  cam  contacting  end  arranged  to  retnain  in  the  path 
of  the  shiftinK  cam  after  tlie  cam  contacting  end  of  the  other 
has  moved  out  nf  .«aid  p^ith, 

No.  637.691.— Wheel  for  Automobiles  or  Other  Vehicles.— 
James  C.  Anderson.  Highland  Park.  111.  Filed  June  14.  iggi 
Serial  No.  720.316. 
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This  invention  consists  in  providing  the  rim  of  the  wheel 
with  a  steel  or  other  suitable  metallic  circumferential  box  or 
lire  receptacle  of  peculiar  iorcn  and  arranging  therein  and 
projecting  therefrom  a  tJre  proper  or  tread  surface  composed 
oi  asphahum  and  other  ingredients. 

No.  6.ta.9i.3— Sept.  12,  tSgp— Gas  Engine.— Franz  Burger, 
Fort  Wayne.  Jnd..  assignor  of  three-fourths  to  Ily,  M.  Will- 
iams, of  same  place. 

Fig.  I  is  a  side  view  of  a  duplex  gas  engine  embodying  the 
improvenieni,  and  Fig.  2  u  lungiiudiniil  plan  in  part  section. 

It  is  desirable,  in  order  to  save  room  and  render  the  engine 
compact,  to  have  the  cylinders  on  the  same  horizontal 
plane  witli  the  shaft;  but  this  cannot  be  done  when  it  is  nec- 
essary to  have  both  pistons  at  the  ends  of  their  outstrokcs  at 
the  same  time  and  yet  arrange  the  engines  in  line.  Thus,  as 
shown  in  Fig.  2,  the  crank  shaft  A  has  two  cranks.  3  3,  ar- 
ranged between  disks  4^6.  The  disks  4  6  arc  connected  with 
different  sections  of  the  shaft.  Each  piston  E  is  cunncctcd  by 
a  lod.  D.  with  ihc  opposite  crank,  so  that  the  pistuni  alter- 
nately recede  and  approach  each  other  sinmItancou»ly.  The 
two  sections  of  the  crank  sliaft  pass  ihruuyh  packing  boxes  in 
the  deiachaltit'  hcKls  n(  3  casing,  F,  which  incloses  ihc  crank 
disks  456.  and  which  conimunicntcs  with  the  inner  end  of 
each  cylinder.  C  C.  The  outer  end  or  head  8  of  each  cylin- 
der has  a  somewhat  contracted  central  port.  5.  and  about  the 
center  of  the  cylinder  arc  the  exhaust  pori.i  9,  communicatinfr 
with  the  exhaust  pipe  and  arranged  to  hr  closed  and  uncov- 
ered by  the  piston,  as  is  common  in  some  classes  of  gas  en- 
gines. 

An  objectionable  feature  incident  to  ordinary  constructions 
of  gas  engines  is  the  tendency  to  premature  ignition  of 
the  chartfc  resulting  from  the  inlroduciion  of  the  fresh 
charge  into  the  cylinder,  projecting  the  fresh  charge  cen- 
trally among  the  healed  gases,  some  portions  of  which  are 
either  ignited  or  so  hot  as  to  ignite  the  new  charge  before  the 
piston  reaches  the  end  of  its  back  stroke.  It  is  claimed  that 
this  result  may  be  overcome  by  providing  a  comparatively  re- 
stricted inlet  port,  S,  at  the  end  of  the  cylinder  and  at  the  rear 
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ol  the  latter  and  explosion  chamber.   R.  ao   that    when 
charge  under  nressure  pusses  from  the  restricted  inlet  port  id 
into  the  explosion  chatnlKrr  at  a  high  raic  of  speed  it  will  hate 
an  opportunity  to  expand  and  its  speed  will  be  reduced  befo 
it  enters  the  cylinder.    As  a  result,  it  is  not  projected  lorwa: 
thr-tugh  iljc  center  of  the  hot  gaws  prior  to  being  explodei 
bii'  reinarns  and  fills  the  explosion  chamber.  Howinjc  out  ilo' 
ly  until  the  piston  reaches  the  end  of  its  ouistroke,  when  I 
charge  \i  exploded  in  the  explosion  chamhcr  by  means  of  t 
ijjmler  L.  of  any  suiwble  character.  Ihc  said  igniter  comnm 
catmg   with   the   explosion   chamber,   so  that    the    llamc    wii 
ignite  ilic  whole  mass  of  the  fresh  charge  in  the  explosion^ 
chamber    instantaneously.      The    inventor    says    that    by    tliii 
nr.ans  he  can  secure  a  more  rapid  combustion,  injure  an  igni 
tion  of  every  charge,  and  obtain  more  power  from  a  weak 
tniAlure  than  heretofore.    While  these  results  may  be  cifccte 
with  different  constructions,  he  prefers  lo  form  the  explosioa 
chamber  in  a  casing,  T.  bolted  to  the  head  ot  the  cylinder  and 
provided  with  an  inlet  port,  to,  to  which  is  adapted  a  vslve,  12. 
luving  a  stem,  13,  extending  through  the  end  of  the  casing  and 
carrying  an  adjusiable  collar.  14,  against  which  bears  a  spring. 
15,     It  will  be  understood  that   normally  the  valve  will  ri 
and  permit  the  inflow  of  the  new  charge  as  the  piston-  mov 
inward,  that  the  charge  is  comjires^cd  in  both  cylinders  as 
piiions  move  outward,  and  the  explosions  take  place  in  1ml 
cylinders  when  the  pistons  are  at  the  limtlf  of  thetr  outward 
slrt.kcs. 

VN'hile  the  fiascous  niixLure  may  be  nixed  in  and  fo; 
from  any  suitable  chamber,  use  of  the  casing  P  u  a  mixinf 
chamber  and  compressing  chamber  is  preferred.  The  intei 
port  16  IS  supplied  with  the  mixture  of  gas  and  air  in  any  suita- 
ble manner,  and  when  the  two  pistons  move  outward  the  roix- 
inre  is  drawn  through  the  (lort  into  casing  F  and  into  the 
inntr  ends  of  the  cylinders.  When  the  piston*  next  move  in- 
ward toward  each  other  the  gases  are  compressed;  a  checl 
valve  in  the  Inlet  rasing  a  prevents  any  back  flow  through  cas- 
ing, and  the  compressed  gas  is  forced  through  channels  B  B 
in  the  cylinders  into  the  space  at  rear  end  of  each  valve  13. 

Any  governing  appliances  may  be  employed  to  regulate  the 
speed,  but  he  prefers  to  lock  each  valve  13  to  its  seat.  50  as  to 
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I>rcvenl  the  introdoclion  of  any  (rcsh  charges  as  soon  as  the  cn- 
irine  exceeds  Sis  normal  speed.  This  is  efFcclcrf  by  means  of  a 
locking  arm,  17.  upon  a  rock  shaft.  G,  turning  in  bearings 
nprm  the  casins  P.  ilic  arm  17  when  in  its  horizontal  position 
presenting  its  end  in  front  of  the  sleeve  14  and  holding  valve 
12  ?a  seat.  From  each  rock  shaft  G  extends  an  arm.  H.  and 
ihv*  two  a^rms  are  connected  logethrr  by  a  rod.  J.  and  between 
a  collar,  ig.  on  the  rod  and  a  guide  bracket,  20,  intervenes  a 
sfHns.  21,  which  tends  to  throw  the  connecting  rod  to  the  left 
and  to  bring  each  arm  17  into  a  position  to  lock  the  adjacent 
iralve  in  place.  Means  are  provided  whereby  the  rod  J  is  re- 
ciprocated at  each  notation  of  the  shaft  A.  so  as  to  lift  both 
irms  away  from  the  collars  when  the  vnlvc  should  open  and 
governor  throws  snch  operating  me-ins  ont  of  action  when 
speed  is  exce»Mvc.  Thus  a  lever.  Q.  is  pivoted  at  its  lower 
end.  n,  so  us  to  swing  both  laterally  and  outwardly,  and  has 
a  >oke.  m.  In  which  turns  an  eccentric.  22.  upon  the  shah  A. 
whereby  the  lever  Q  is  reciprocated,  and  a  pin,  o,  thereof  is 
br.'tught  against  a  pin.  k,  of  the  connecting  tikJ  J  at  each  rota- 
rion  of  the  shaft  A.  thereby  lifting  the  arms  17.  so  as  to  leave 
the  vaU*«s  12  frer  to  move.  The  yoke  m  is  provided  with  a 
biib,  23.  recessed  to  receive  the  inner  ends  of  weiRhied  crank 
levers.  24.  pivoted  to  a  cross  piece.  25,  carried  by  the  shaft 
A.  and  connected  by  a  connecting  spring,  36.  This  construc- 
tion constitutc-s  a  governor  the  weighted  Jirms  n[  which  swing 
ovf.rard  when  the  speed  is  excessive,  drawing  out  the  upper 
end  of  the  lever  Q.  and  carrying  the  pin  o  away  from  the  pin 
k.  so  that  the  arms  17  then  remain  in  position  to  lock  the 
valves  12  in  place. 

Kiff.  .1  illdstrates  a  single-cylinder  engine,  with  the  valve 
tj.  cham!>er  R  outside  The  port  S  and  valve  operating  appli- 
anrcs  the  same  as  in  the  double-cylinder  engine.  In  this  case 
al't^i  the  crank  turns  in  a  casing.  F.  and  there  is  a  passage.  B. 
as  before. 

Two  claims.    Appllcat'on  filed  June  iS.  1897. 

No.  638.(84— Nov.  2S.  i8gi>-  Driving  Apparatus.— A,  E. 
Norris.  Cambridge.  Mass. 

Fiff.  I  is  an  elevation  of  a  portion  of  a  hoisting  device.  Fig. 
2  IS  a  plan  of  a  hoisting  drum.  Fig  :i  is  a  plan  of  bow  wheel 
nf  a  drrriek.  Fig.  4  is  a  section  of  (he  driving  apparalu*. 
Fig  5  i^  a  sectional  elevation  of  driving  apparatus,  section 
taken  DTt  line  x  x  in  direction  of  arrow  5.  Fig.  6  is  a  similar 
view  loolcing  in  direction  (5. 

The  di^k  or  member  D  of  the  driving  mechanism  carries  two 
pinions,  as  .to.  located  at  equidistant  points  from  the  axis  of 
mntton  of  the  shaft  S  and  conveniently  carried  by  journals  jt 
**n  th*  web  of  the  disk,  the  journals  ordinarily  consisting  of 
bo't^  and  theie  pinions  30  mfli  with  a  third  pinion.  32,  keyed 
lr>  rbr  shaft  .S.  .ind  alfo  with  the  internal  ring  gear  or  circular 
rack  _■»».  formed  on  the  flange  M  of  the  intermediate  member  or 
Aram  P  of  the  driving  appar.itu*.  and  the  disk  D  is  peripherally 
ffrt'f'vrd,  as  at  ^4'.  to  rerfive  a  "rap  constituting  a  convenient 
»'oldinij  anparatus  for  .said  disk,  and  by  forming  this  groove 
ihe  amolar  iTojcctlon?  ,^5  are  produced  upon  the  outer  sur- 
fere'  of  rhe  disk,  which  serve  to  prevent  fiidc  motion  of  the 
.  hrakes.  and  the  disk  V>'  is  similarly  constructed  for  the 
iMtrnose.  Tfie  inwardly  extended  flange  36  of  the  disk 
F^'  t.»  looiheH,  as  at  .17.  to  form  a  circular  rack,  and  the  teeth 
mr<.h  tt*3'h  the  pinion?  ,^S,  which  in  turn  mesh  with  a  larger 
ftruT.  'o.  keved  tn  the  shah  S.  "said  pinions  3S  being  located 
at  simdar  distances  from  the  axis  of  the  "haft  S  and  are  jour- 
natf  d  on  the  drum  P  Both  trains  of  geflriiig  are  of  the  planer 
and  SMC  tv-nr.  lhi«  heina  a  convenient  form 

From  the  preceding  fjescription  tt  will  be  evident  that  when 
tinlh  di-k"  r»  and  D'  are  free  from  any  restraining  influences 
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the  intermediate  drum  or  power  transmitting  member  of  the 
combtnntJon  is  not  opcraled;  but  when  either  of  them  is 
blocked  ihc  molion  of  the  said  part  P  will  follow,  and  it  wilt 
be  in  reverse  directions,  respectively,  in  accordance  with  the 
element  D  or  O'  [hat  is  limited, 

Let  it  be  assumed  ihnt  a  friciioo  brake  passing  around  the 
licriphcry  of  the  disk  D  is  thrown  into  action.  This  will 
result  in  holding  said  dink,  and  consfqumtly  will  prevent  or- 
bital movement  of  the  two  pinions  30  about  the  shaft  S,  which 
shaft  rotates  in  the  direction  nf  the  arrow  4a  in  Fin.  5,  the 
pinion  33.  which  is  keyed  to  said  shaft,  bcinj;  of  course  moved 
in  a  corresponding  direction,  and  ai  the  pinions  .^o  arc  tor  the 
time  being  6xcd  against  revolution  they  arc  caused  lo  rotate 
in  the  direction  of  the  arrow  41  in  said  Tigure,  and  being  in 
mesh  with  the  internal  ring  gvar  ur  circular  rack  33.  formed  on 
Ihr  flange  34  of  the  power  iransmtlling  member  P,  Ihcy  cause 
«aid  power  transmitting  nu-mber  to  rotate  in  the  dircciion  of 
ihc  arrow  4J.  When  the  disk  D  is  freed  and  the  brake  applied 
to  ihe  disk  D',  it  of  conrse  will  be  prevented  from  rotating, 
although,  of  course,  the  shaft  S  and  the  gear  39  move  in  the 
direction  of  the  arrow  40  in  Fig.  6,  and  as  the  disk  D'  is 
blocked  the  ge:tr  37  will  also  be  held,  so  that  by  reason  of  the 
iniermcshing  of  ihc  tcelh  of  the  gears  39  and  37  with  the  mter- 
m^diate  pinions  .^8  the  latter  will  he  caused  10  travel  nrbitally 
about  the  shaf!  S  in  the  direction  of  the  arrow  43  in  said  Fig. 
6.  The  power  transmitting  member  P  is  correspondingly  op- 
craird,  and  the  direction  of  course  will  be  exactly  opposite  to 
that  taken  by  the  shaft  S  when  the  brake  of  the  disk  D  is  $ct. 
When  no  r>.'sistance  is  applied  to  either  disk,  of  course  they 
are  oppositely  rotated. 

It  will  be  evident  that  by  turning  the  power  transmitting 
niembcr  P  the  how  wheel  21  can  be  moved  in  a  similar  direc- 
tion for  the  purpose  of  :urning  the  mast  oF  the  derrick  or  a 
similar  appliance  through  the  intermediate  hand  or  rope  20- 

.\ny  convenient  means  can  be  employed  for  holding  the  two 
rii?ks  alternately,  althoi-c-h  for  quickness  of  action  he  prefers 
tot-mploy  separately  elTcctive  brakes,  both  manually  controlled 
and  each  comprising  a  strap  or  band,  as  50.  adapted  io  pass 
around  the  peripherics  of  the  disks  P  and  D'  and  to  he  con- 
nected at  their  ends  to  rockers,  as  52.  secured  to  the  rock  altafl 
S3,  journaled  in  suitable  bearings  upon  the  framing  12  of  the 
hoisting  apparatus  hereinbefore  briefly  described,  and  said 
rockers  of  couisc  arc  al'.crnalely  effective,  and  the  ends  of  the 
strap  brakes  are  connected  to  said  rockers,  and  the  operation 
is  such  that  by  turning  the  shaft  .13  in  one  direction  one  of 
the  brakes  will  be  tightened  and  by  turning  said  shaft  in  the 
opposite  direction  the  other  brake  will  be  set,  whereby  the 
disks  D  and  D'  can  be  rendered  cfTective.  and  it  will  be  un- 
derstood that  when  one  disk  is  blocked  the  other  will  be  re- 
leased, and  vice  vcrsa_ 

The  shaft  S3  is  provided  at  one  end  with  a  lever,  54,  equipped 
wtin  a  handle,  55.  by  which  it  can  be  readily  operated  to  con- 
trol the  two  strap  brakes. 

From  the  preceding  description  it  wilt  be  evident  that  the 
apparatus  involves  a  shaft,  two  main  members  (shown  as  parts 
D  D')  loose  ihercou.  an  anxiliary  member  (shown  as  the  in- 
termediate part  M).  also  loose  upon  said  shaft,  and  two  inde- 
pendent power  transmitting  mechanisms,  each  including  three 
elements,  the  tltrce  elements  of  one  i>ower  transmitting  mech- 
anism beini?  carried,  respectively,  fiy  the  9aid  shaft,  a  main 
member  and  the  auxiliary  member  and  itie  three  elements  of 
tlie  other  power  transmitting  mechanism  being  carried,  re- 
spectively, by  the  shaft,  said  auxiliary  mcmf)er  and  the  other 
main  member  and  the  first  elements  of  each  power  transmit- 


ting mechanism  being  fixed  to  said  shaft  and  the  internicdiatc 
ones  being  rotative  upon  their  supports. 

It  will  be  understood  that  when  neither  of  brakes  is  Kt  ifac 
disks  D  and  U'  will  be  oppoiiiely  rotated  through  the  inter- 
mediate gears;  but  these  motions  will  not  be  transmitted  10 
the  mtermcdiatc  part  V.  which  is  held  against  operation  bj 
the  resistance  imposed  by  the  band  or  cable  20  thereon. 

Six  claimf.     Application  filed  June  17,  1809. 

No.  638.359— Dec.  5.  1890— Variable  Speed  Mechanism.— 
W.  L.  Schellenbach.  Philadelphia,  Pa. 

Fig.  I  is  an  end  elevation  of  a  variable  speed  medianism 
embodying  the  improvrment.  Fig.  2  is  a  section  on  line  x  x. 
Fig.  I. 
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The  operation  is  as  followst:  When  a  desired  speed  is  to 
im|»rtcd  to  the  feed  sliaft  or  screw  rod  D',  the  housing  B* 
rotated  until  the  proper  gear  therein  can  he  broughi  in  fiosi- ' 
tion  to  engage  wiih  tlie  clutch  B'  on  the  portion  CT  o{  said 
screw  rod  D*.  The  stem  F  is  then  pulled  outwardly,  the  ntem- 
bcr  F  leaves  the  clutch  member  M,  and  the  arm  P  is  ratated 
until  the  mrmbi-*r  F  is  opposite  tlie  de^irrd  clutch  ntember  M, 
whereupon  the  parts  E  and  M  inierlock.  Thus  the  «peed  n 
imparted  from  »hc  gear  i  by  the  tiansmitter  2  lo  the  sleeve 
genr  Z'.  which  passes  tfirough  the  housing  D*<  and  is  secured 
lo  gear  C,  gear  C  meshing  with  and  driving  gear  D,  which  im- 
parts motion  to  clutch  member  E,  which  engages  cluicti  mem- 
ber M,  secured  to  the  v:iriou&  sizes  of  gears  contained  within 
the  housing  B*.  these  gears  of  various  sixes  haWng  clutched 
faces  and  being  adapted  10  engage  ihr  chnch  B',  which  rotates 
in  unison  with  tlie  screw  rod  D'. 

The  arm  P  can  be  readily  removed  from  its  support  C" 
properly  manipulating  the  head  W 

Eleven  claims. 

Application  filed  May  2.  18^, 
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SPECIAL   NOTICES. 

o 

mmU  iBMrlcd  uad«r  tbli  hcKdln^  at  fZ.OO  an  l»cli  for  < 

Isaue.  [wyBMc  In  advutc*. 


FOR    SALE. 

1^)COMOBim— First-da^s  running  order.  Price 
rraiMnahle 

"II   "  P    O.  BOX   186, 

Kuchester,  K.  Y. 

WANTED. 

Catalogs,  prices,  etc..  from  manufacturer*  of  sicam  and  {gaso- 
line moior  tnacbiacA.  who  want  first  i.1a$%  rciimcntalLvcs  in 
Indians.  We  expect  to  cntfaffe  lar^tely  in  ibe  Automobile  busi- 
ness and  are  prepared  10  represent,  in  a  first-claas  manner,  any 
line  we  ««lect.    C.  G.  FISl^KR  &  CO..  India na(>ot<s>  !"<>- 


B3DI  S  FOR  MOTOR  V(  HICKS. 


We     buvu     )U!t 
■■oiDljIrtni]    Lwvnt) 

lUtuom  Bo>1Ii-«  rnrino  (.'oluattU  ntd  Kli-ctrlc  Vplitcle  <'n^  lulne  our  own 
t^tfTttrd  n^mr  uiwl  wlnrlow  op«rmt()r«.  util  »rr  to  *  pb>«ltioa  to  boiM  kdjt- 
*bln«  In  ibBt  Une.  Uu  you  want  miytltinit  In  Autoitoblla  bcMltsff) 
gtriN^LBK  A  CO.  CMBibrlvHt..  Iltintuu,  '*v. 


THI  JUMP  SPARK  LEADS 
1    Inch  Jump  Spark. 

U'llitlit.  3  Itiv 

t>tiurn*)oiii>,  fxlzl  Inf. 

I*ai^nt  Aci'liC'l  P-jr 

C.  F,  SPUTOORf,  Unil!S^%. 

U  Vvodewaivrlil.. Nnw  lork. 


Graphite  Lubncants, 

ALL  KINDS.  ACaiRDINO  TO  WANTS. 

apaelal  prcHraijonB  fnr  Gears  of  Electric  Uo^um  and  fnt  Cyllndrn  of 
Moiur  t^suisai.    SuUI  fof  ClicnlACR  wud  Piicc*. 

Joseph  Dixon  Crucible  Co.,    -   Jersey  City,  N.  J. 

\   t;cnilrman  ul  guod  appearance,  age    40  year».  very  hiKhl) 

fcUlc-J    til    Kitrrtpe.   e<tlabli<ihcii    in   New    York     10    years,    wlio 

%n  liixe  ihc  IiikIic*!   references,  w.tuld  accept  the  a^encvol  ane 

'  il»r   Icailiiii!    Hi>r»ele«*.  Carnage  nianufacturinf^  firms  ol  the 

I    I  It     1  --iih-    litrhifct  the  comini!  Parts  F.x{K>sititin.     Sprak^.irid 

■  f  i"    I  :-    F.nijlisli.  Frencli.  Italian,  rjrrman  and  Spuni&h, 

nil]  IS  well  kinnvn  amnngst  the  swc  I  people  of  Paris.     Address 

.>lfrr>  tu  RF.SPO.N'SIMLE,  care  of  this  paper. 


MAKERS  OF  STEAM  VEHICLES 

wishing  reprc«entatlon  tn  Mexico,  are  invited  to  correspond  with 
undrrKiKned.  aicent)  for  balilntn  Lwrommive  Work*.  Wcsiinn- 
h'tu^e  IClectric  and  Manufacturing  Co.,  and  other  Icadingf  Amcn> 
can  Manufaciurers.    G.  y  O.  BRANIFK  A  CO.,CaIlcdc  Cadcna. 


BiLOWIN  DETICHIBIE 

nUliyC  mddo  Jor  Automo. 
U  n  M I  n  0  liilcH,  in  sizes  to  suit 
all  rc'inircmcnts.  Prrjinpi  dcliv- 
ertes  made      Address  r 

BALDWIN  CYCLE  CHAIN  CO., 
WORCESTtH.  MASS..  U.  S  «- 


For  Alf. '^'■•- 
moiil'i    ''I'  ''t 

iiro-i-urf.j'  ■  <■». 

«4t    Tmikit    tit     Hutulry 
Ihitiii'i*'!-* 


Seamless  Cold  Drawn  Steel  Tubing, 
Shells.  Cyllfidefs  and  Tanh. 

DROP   FOROIVC8    AND  STEKt.  STAM    INCS. 

JUNey,  STEINMETZ  &  CO..  Drexel  BuiidiogT  Philadelphia,  Pj. 
DRY    BATTERIES 

For  Sparking  Gas  and  Gasoline  Motors. 

LONG  LIFE,,   RLLIABILITY,  HIGH  VOLIAGE. 
IK  sucoBSSfni.  USE   van.  tbis  pnBPoaR. 

Bow  Portab'e  Llectrio  Assistant  Co..  ^bogto'i7°ma^«" 

LEONARD  HUNTRESS  DYER, 

Specialty:  Patents  and  Patent  Causes. 

908  C  Street,  N.  W. 

Cable  M«rflH :  ■'  Dftrpalenl.  Uckinxl ^n.  W  A  S  H  I N CTO N> 


GASOLINE   ENGINE  CASTINGS 

One  to  four  h.  p  ,  for  stationary  marine  or  vehicles ; 
rough  or  partly  finished.  Also  complete  engines, 
carbureters  and  accessories.  LOWELL  MOL)EL 
CO.,  lii>x  2()7,  Lowell,  Mass. 

AUTOMOBILE  GHABGING  ANO  REPAIR  STATION 

\Yf  Mtt'".  R'Qt.  HcrharRnaoil  Repair 
HTUKAUi-:     BAI'TliKIKM. 

THE  STfRiGE  BUTERY  SU'PLY  CO. 

E«il*Till«b<Ml  l^'Ji.       Teltpb-'ne,  UXi'i  ilmWton  Smuiv.       Inoorpor«t«l  IflOB 
0rFl0£  AMD  WORKS:    S39  £aat  27th  St..  09W  York  Cify. 


Fifth  National  Exhibition 


OF 


Cycles,  Automobiles 
and   Accessories, 

Madison  Square  Garden,  New  York  City, 
January  20[h  to  2?tli.  1900. 

List  of  Exhibiiors  Published  Nexi  Week. 

Applications  for  space  can  be  made  to 

FRANK    W.    SANGER. 
Prcs't  Matlonal  Cycle  Exhibitioa  Co.. 
Madbon  Square  Garden.  New  York  City,  N,  V 
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Hasbrouck  Automobiles 

^Si^and  Launches] 

BALANCED,  NOISELESS,  COMPACT  uid  ABSOLUTELY  SAFE  and  ODORLESS  MOTORS. 
NOW  READY,  in  SURREY  and  RUNABOUT  STYLES,  4  to  ro  h.  p.  Launches,  25, 
30  and  36  feet.    j>   ji   ji    ^   ji 

o«.,«  «'»,7J„,„„,    HJSBROIICK  HOIOR  COiPlKI,  68  Braid  Slniel,  N.  I  Cid 


SPECIAL  OFFER. 

BACK  NUMBERS. 


We  have  no  more  complete  files  and  have  decided  to 
offer  miscellaneous  back  numbers  of  THE  HORSELESS 
AGE,  from  December,  1896,  to  March,  1899,  at  the  fol- 
lowing prices: 

X2    ANRortedy  •  .  «  ^x.oo 

6  **  •  ■  -  •  ^o  cents. 

Fore{s:n,  5   and   2^  shtUIns^s,    respectively. 


The  Horseless  Age, 


American   Tract  5ociety   Building, 


Na«Aau  and  Spruce  Stre*(«, 


NEW    YORK. 


EXPLOSIVE    MOTOR    NUMBER. 


"T^O    be  issued   January    17th.      Dealing   thoroughly  with  gasoline,  kerosene,  alcohol,  ctj 
vehicle  motors  and  motor  vehicles.      Leading  articles  by  R-  I.  Cleg:g.  E.J.  Stoddl(| 
P.  M.  Heldt.  Herbert  L.  Towie,  P.  L.  Tygard  and  others.     Eighty  pages,  raany  illustratio 
Ten  cents*  stamps  or  coin.     Subscription :     Domestic,  $:  00  ;  foreign,  $3,00  a  year  in  Rdvaod 
^^Send  for  our  STEAM  BOILER  NUMBER  OP  DECEMBER  6.  1899.  10  cents. 


THE  HORSELESS  AGE.  150  Nassau  Street.  N.  Y. 


WEEKLY.     ESTABLISHED  \t 


Dec  ».  tm. 
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PNEUMATIC  :: 
MOTOR   TIRES. 


X 


THE 

DIAMOND 

RUBBER  Ca 

AKRON, 


This  is  the  construction  which 
has  proved  a 

WINNER 

LOWEST  COST 
PER  MILE.  ^  ^ 

Results  of  three  years*  ex- 
perience, and  we  have  more 
tires  in  actual  operation  than 
all  others  combined. 


Made  in  Akron,  Ohio, 


•V 


THE  DliMOND  BOBBER  COMPIBT. 


be 


A.  R.  B. 


NO  BALLSTO  CRUSH 


NO  CAGES  TO  WEAR  GITT 


NEEDS  NO.ATTENTIOH 


IS  THE  BEST  AXLE 
BEARING     FOR 

MOTOR 

VEHICLES 

//  cvmbmti  an  A  M  P  L  E 
ROLLING  SURFACE 
iciVArt  PURELY  ROLLING 
ACTION  ft  For  DURA- 
BILITY AND  ECON- 
O  M  Y      OF     POWER 

ITISCNE(^UALLED 

rht  FOREIGN  PATFN  Is 
ARE    FOR     S  A   I.  V 


American  Roller  Bearing 
Company     ^^  ^'^^'^^  street 

K^uinjjurtjf         BOSTOx\,  MASS. 


fFVo  ffi«  ctncvLJUt 


Fatnrj:  ii  to  ^  BiKroRD  S'iim- 


The  Grant  Roller  Bearings 

FOR  AUTOMOBILES. 


We  furnish  bearinfts  wiih  or  wlihoui  guiding  binge,  wood 
bub,  Ssrvcn  paieni  or  Archibald  wheels  wilh  beariogs  in  and 
tired  with  Kelly  -Spring-field  Tire,  or  with  channel  on.  ready  for 
rubber.     Also  special  rear  axle  hearings. 

The  Grtnl  B«arlii^  lit  L'nqueHtionabljr  the  Bfi«t 

"The  Best  is  Always  the  Cheapest." 
Puwer  is  the  most  iinpuriant  part  of  an  aucomobilc,  and  Tfac 
Omni  Bf^uriiiK  saves  nearly  half  of  it. 

These  Bearings  have  been  in  consiani  use  for  over  four  years 
on  ht  avy  trucks  and  fire  engines,  as  well  as  light  delivery  wagons 
and  pleasure  carnages,  and  have  given  universal  saiisfaciion. 
Tlivy  arc  mboiI  on  lb«>  Hi-bI   .talumoblleB. 
Write  for  prices  slating  what  you  want,  and  get  ourilliistraled 
catalogue. 

The  Grant  Axle  &  Wheel  Co., 

0OX7SO.  SPRINGFIELD,   OHIO. 


tas^y^f^ 
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Hasbrouck  Automobiles 

-^i^^and  Launches-' 

BALANCED,  NOISELESS,  COMPACT  and  ABSOLUTELY  SAFE  and  ODORLESS  MOTORS. 
NOW  READY,  la  SURREY  Aod  RUNABOUT  STYLES.  4  to  10  h.  p.  Launohe*,  SO, 
30  and  35  feet,    ji   ji   ji   ji   ji 


OnUKH    NOW   FOR 

8PHING    DELIVERY, 


:   HASBROUCK  MOTOR  GOMPAKY,  68  Broad  Street.  N.  ¥.  Git}. 


CAUTION. 

PNEUMATIC  TIRES  FOR  AUTOMOBILES  OR  VEHICLES. 


All  persons  are  notified  that  1  am  the  owner  of  the 

TILUNGHAST  PATENT, 


ttumtrar  497. •?  I  ol  Htf  2).  tHl.  t»r 

lin(ir«viNiiiiU  In  Pii««i«iUt  Tlf*l.t 


i 


which,  after  four  years  of  litigation,  has  been  sustained  by  the  United  States  Court,  in  a  decisio«  b7 
Judge  Colt,  on  November  14,  1899. 

This  Patent  covers  all  single-tube  tires  used  for  any  purpose  whatsoever,  including  the  ^cAt 
majority  of  automobile  or  vehicle  tires  ;  and  no  person  can  make,  sell  or  use  any  such  urcs  without 
a  license  from  mc. 

No  license  on  automobile  or  vehicle  tires  has  as  yet  been  granted*  and 

ALL   PERSONS   ARE   WARNED 

that  any  infringement  of  the  Tillinghust  Patent  by  the  manufacture,  sale  or  tise  of  such  tires  will  be 
prosecuted  to  the  full  extent  of  the  law. 

Upon  all  Singlc-Tulic  Tires  for  automobiles  or  rehicles  made,  sold  or  used  in  the  past,  W 
royalty  must  at  once  be  paid  lo  mc 

ROOM  1238,  N.  Y.  UFE  BUIUHNtt. 
NEW  YORK  CITY. 


THEODORE  A.  DODGE, 


•%%%^%%V%%%-%%%%-%%%^%%-%%^^%%'WV^%^^^^^%^%^^^^%%%^^%^^%^ 
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Facts  About  Storage  Batteries. 


By  Isaiah  L.  Roberts. 

other  information  on  this  subject  by 
well.known  experts  contained  in  our 


1 


STORAGE    BATTERY    NUMBER,      issue   of  September   27th. 


PRICE.   10   CENTS.  STAMPS  OR   COIN. 


THE  H07SELESS  AGE. 


•»  i»^  .vl  W  YORK 
PUBLIC  UBHARY 


T<LOtl>    rOUiDAT'Ot**- 


'illustrates  our    MOTOR    VeHICLE    TIRE,    made  according  to  the  ideas  of  the  best 
XpertS — the  users  of  tires.     VVc  have  made  a  great  variety,  a  great  variety  have  tested  them  on  a 
iricty  of  roads,  and  this  is  the  net  result  of  a  great  many  experimenls. 


griety 


D0N7  FOOL  YOUR  TIME  AWAY  WITH  UNTRIED  TIRES. 

WRITE    FOR    PRICES^ 


E  GOODYEAR  TIRE  AND  RUBBER  COMPANY.  Akron.  Ohio. 
;  WOODRUFF  PATENT  SYSTEM  OF 

fNP  '^  ^^^^  ^^  ^^*  Largest  Automobile  Works  ia  this 
I  M  ll  Country.  For  Keyiag  Gears,  Sprockets,  CraDks, 
**'^  etc.  to   ShAfts. 

'  WE  CARRY  41  SIZES  OF  KEYS  AND  GUTTERS  IN  STOCK. 


0IK?in    FOR    CIRCUT.AR. 


THE  WHITNEY  MANUFACTURING  CO.. 

HARTFORD,  CONN.,  tl.  S.  A. 


0  K  DRY  BATTERY. 

NEW  GAS  ENGiNE  TYPE. 

THE    PROBLEM    SOLVED. 

No  solution  CO  slop  over.  No 
missing  of  sparks.  Highest 
voltage.  Quickest  recupera- 
tion. Long  life.  Unaflected 
by  boat  or  cold.    Compacineas. 

Non-Polarizing  Dry  Battery  Co., 

625   BROADWAY,   NEW  YORK. 


PO/JIfTS  Ift  ORDERfHIB. 


Name  of  engine. 

Number  of    revolutions   per 

minute. 
Number  of  sparks  per  min- 

uic. 
Mode    of    ignition,    whether 

b^  spark  coil  or  induction 

coil. 
If  spark  coil,  whether  butUog 

or  wiping  spark. 
Kind  of  spark  contact  poiati, 

whether  platinum,  9t«el  or 

other  material. 
Average    number    of    hoors 

per  day  engine  Is  run. 
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FIFTH  NATIONAL  EXHIBITIO 

OF  CYCLES,  AUTOMOBILES  AND  ACCESSORIES. 

MADISON  SQUARE  GARDEN,  NEW  YORK  CITY.  JANUARY  20th  TO  27th,  19( 


BICYCLES 


Fnwior  Cj-rle  W»rUsf 

H.  H.   WoirrJc  Co..  LM*4i 

ninck  ITIauar«rtarlnc  0»«« 

BuflTitlo  Cfcle  Cn,j 

A.   HvnlberBtonc  &  Compnay. 

fttrrlloK  rj-ric  ITark*, 

Weatrrii  Whrcl   Woi-kif 

Crrnvrforti   nannraclarloc  Conpany, 

Nnllttll  nanorai>turliiK  Co.. 
Lamb  nanDfacturlnii;  Conipaort 
Vlklns  nanufa<^tarlnv  Cotupanr. 
II.  A.  Loxlor  4f  Company, 
K.  V.  Klcarna  6c  ('onipaiiy, 
Rnrnva  Cyclo  CAmpanr.  ^ 

Hfrmcame'  Cyflc  C'nni|>aii]r, 
Armv  Itlaiiurarttirliiic  (.'ompRtiy, 
Pope  nanurarliirliit:  runipatiy, 
nouart'li  Cyric  Company, 
Ntover  nauarartfirliitt  Company. 
CJormnlly  Ar  JeHfry, 
Mbplby  cyd*  nra<  coBipaar* 
nrand  llapltln  Cycle  <'<iiiii>any» 
Fay  naiiiirMriiirluic  Coinpnny, 
Faimlnic  Cjclu  compnuy* 
Geoova  Cycle  Cumpany, 
A.  B.  .T|<>Uelbacli  Cuiupany, 
Colnmbuo  Bh-yclc  Coiupauy. 


EXHIBITORS   TO    DATE. 

north  lluflalo  Wb<-t>l  ('oinpaii), 
miu'auk4*»  .TlanurNi'lurlniE  Cutupaikyf 
nilWBukf>«  KniclDperlDc  <  uiBpany» 
ltIcKt>(t  Ac  Ilarrluffloo* 
Krllpae  Bicycle  Oompany« 
|j.  C.  SmnAortt 

n'illla  Park  Kow  Bicycle  Company. 
Ueadltie  Mandard  .fife*  Co, 

AUTOMOBILES 

Itiiryra  Hlolor  Company, 
Intllann  Bicycle  Company. 
Launilii  .lutoinobllr  Company. 
Iitlcrnallonal    .%alomobll«  dc    Vrhlclo 

Tire  Company, 
Poitlcr  A:  Ctinspany* 
Candn  :T|anuraciurlni[  Company, 
BIfccr  I-:ic4>irl(i  Vchl<'lc  Company, 
Ivrn  Brandenbcnc  C». 

ACCESSORIES 

lUvctro  l..anip  Conipany, 
W.  II.  Pauber, 
Prank  Hfoaaberg  Conp^ny, 
Prank  v..  Biiudy  l^amp  A:  ttandry  Co. 
ICoMc  naitnfut  InrlnjE  4'o. 
U'm.  P.  lllllfr'N  »ou», 
Peler  \.  Pra«iM>  A  Co.. 
APPLICATIONS  FOR  SPACE  CAN  BE  MADE  TO 


Kmpire  Rubber  nrs.  Ca^ 
Ainerlcan>Diinlnp  Tlr«  Co., 
B.  P.  lioudrleh  Ctinipnny, 
KiraiiaTIre  Company, 
rtallnnal  In^ila  Hnb^«r  CoMp«a^ 
Dlatuoud  Kubbcr  Cotn|M»njr. 
Joii'ltb  DIfton  Cmrlblc  Co.. 
nanhnitan  xiorae*  C«in|*«nr, 
Vccdcr  ."Vlauarai-lnrlnjc  <'<iaap«wf, 
N.  T.  Kporllac  Uood*  CoMi|>a«ff 
G.  W.Cole  A  Company. 
Vieaaon-Pelcra  Air  PuMip  C—  ■ 
.flnnhaiian  Bra**  Cnnipauy. 
E*  A.  HrcclK^r  A  Company, 
Baditer  Brasa  IHfic.  Company, 
Amerlian  Naddir  Company, 
C>  J.  Vuilili  *ion*A  CoMtpan), 
IJeoruc  li.  'riiom|i«'>n  <  onipRny, 
CIcvfland  Hall  A:  PcdMl  c«mpKa 
tndlanupollk  Chain  A;  M^ntflaig 
Splnrollcr  Company, 
American  Roll»r  Bearlns  rnmt] 
90tb  CenKnry  nre.  Coanpany, 
.tatoinallr  Tire  lnfl*lnr  Ci*.> 
i'redrh-k  .TlaniiracliirlnK  Co.. 
Kelly  Handle  Har  t^onipani, 
J.  <■.    noon<-y , 
U,  H.  ^mllli  A  Compauif, 

n.  ii.  oppenbclm, 

Joitu  n,  Lonc^*  !M>n  At  Cotnpnnj, 


FRA  K  W  SAHGER,  Pres't.  HatloDal  Ode  Exbibitlon  Company.  Madison  Square  Qardeo.  New  York  Gjly,  X.  T, 


SPBCIAL  OFFER. 


BACK   NUMBERS. 


We  have  no  more  complete  files  and  have  decided  to 
offer  misceJIaneo us  back  n umb ers  of  THE  HORSELESS 
AOE,    from  December,    1896,    to    March,  1899,   at   the  fyb 

lowing  prices: 

12    AsAortedy  .  .  •  ^i.oo 

6  ^^  ....  50  cents. 

Foreis^y  5  and  2.  shillin^Sf    respectively. 

The  Horseless  Age, 


American  Tract  Society   Building, 

Naamu  and  Spruc«  StreeUi 


NEW    YORK. 


.D«L  a.  nM. 


THE   HORSELESS  AGE. 


^«5-. 


GASOLINE 


is  what  they  use  in   France  with   Double   Cylinder 
Balance  Engines.   \Vk  have  the  most  perfect  system 

on  earth.     A    Pleasure  Trip  from   Kokoino, 
Ind.,  t4)  Xew  York,  distance  1,050  Miles,  was 

made  by  one  of  our  Phaetons  at  the   averHge  rate 
of  14  iiiflcs  per  hour. 

The  best  record  yet  made  in  America  and  only 
slightly  surpassed  on  the  fine  Boulevards  of  Europe, 
We  manufacture  these  carriages  in  TWO,  FOUR  and  SIX  Passenger  capacity.  We  fill 
orders  promptly  and  build  HIGH  CLASS  CARRIAGES  ONLY.  We  furnish  circulars 
free,  and  our  large  catalogue  for  10  Cents. 

Order  Carriages  now  for  Spring  delivery.     If  you  wait  you  won't  get  one. 

HAYNES-APf»ERSON  CO.,  KOKOMO,  INDIANA.  U.  S.  A. 


Two  Passenger  Phaeton.     Price,  $i.a3o.oo. 


EXPLOSIVE    MOTOR    NUMBER. 


'T'O  be  rssued  January  T7th.  Dealing  thoroughly  wiih  gasoline,  kerosene,  alcohol,  etc  , 
vehicle  motors  and  motor  vehicles.  Leading  articles  hy  R.  I.  Cle^S.  £•  J*  Stoddard. 
P.  M.  Heldt.  Herbert  L.  Towie,  P.  L.  Tygard  and  others.  Eighty  pagcA.  many  illustrations. 
Ten  cents,  stamps  or  coin.  Subscription  :  r)nmciitic,  $3.00  ;  foreign,  $3.00  a  year  tn  advance. 
I*r  Send  iotour  STEAM  BOILER  NUMBER  OF  DECEMBER  6.  1890.  10  cents. 


THE  HORSELESS  AGE,  150  Nassau  Street.  N.  Y. 


WEEKLV      ESTABLISHED    IRg*^ 


00 


THE  BALL  BEARING  CO. 

BOSTONp   MASS. 


new  TTPE. 


CO 


GET  OUR  CATALOG. 


Eberhardt's  Patent 

RELY  AUTO 

GEll) 


ENTIRELY  AUTOMATIC 


•4  In^  3]  b.,  43  h>.,  tjla.,  73  In,  nd  103  fai. 


MICHIIKS 

WITH 

ElMrtiirdt'i  P*Uni 

"Radial  Dupfii" 
Gang  Guitars. 

Sto  ]» teetti  floUbad 
at  ODoe, 

GOULD  Jl 
ESERHARDT, 

NEWARK,  N.  i. 


.^dK^ 
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STEAM  IS  THE  BEST  POWER  FOR  AUTOMOBILE: 

Steam   Motor  Wagon. 


THIS  STYLE  NOW 
READY* 

OTHER  STYLES  TO 
FOLLOW. 


TTHE  Carriage  iUu*irai«d 
'  here  is  one  thai  will 
\<>(y  ihc  roost  critical,  for  iaj 
i!^  combined  the  finest  carrEj 
work  and  the  best  machinist 
skill  and  workmanship,  and  u 
is  the  m<3si  practical  and  satit- 
factory  pleasure  carriage  <Me 
can  have. 


FOR  FULL  PARTICULARS  AND  PHOTOGRAPH  ADDRESS 

STANLEY    MANUFACTURING    CO. 

No.   117   LINCOLN  STREET,  BOSTON,  MASS. 


MOTOR   WHEELS. 


STEERING 
DEVICE 


WITH 


BALL 

BEARINGS. 

R I IVI 3,   ^^^^c^'^^  Shape  and  Flat  Base 

FLARING   E0068   (F    DCtlRKD, 


WESTGN-MGTT   CO.,   Utica,  N.  Y. 


THE  HORSELESS  AGE 

EVERY  WEDNESDAY. 
DEVOTED  TO  MOTOR  INTERESTS. 


Vou.  V. 


NEW  YORK,   DECEMBER  20,   1899. 


No.  12. 


THE    HORSELESS    AGE. 

E£.  F.  IN(}£BaOLLt  Editor  and  Proprietor. 
I  Publication  Omci: 

Arbricaii  Tract  Socrrrr  Buildihg.     -      150  Nassau  Street. 
NEW    YORK. 


I.  I.  aEGG,  MMJianlGtf  Editor, 


SUBSCRIPTION.  FOE  tot  Unjtrd  Statm  akd  Canada. 
$a.oo  a  year,  in  Advance.  For  atl  foreign  counmes 
included  in  tbe  Postal  Union.  $3.00. 

COMMUKICATIONS.— The  Editor  will  be  pleased  to  receWa 
communications  on  trade  topics  from  anjr  antbrntic 
source.  The  correspondent's  name  should  in  all  cases 
be  given  o*  an  evidence  of  good  faith,  but  will  not  be 
pabltsfaed  if  specially  requested. 

"One  week's  qoiice  required  for  discontinuance   or  change 
of  advertisements. 


Tut  Horseless  Age,  150  Nassau  Street.  New  York. 
Eotcicd  at  the  New  Yotk  post-office  as  second  class  matter. 


<tas  aiccovDt  of  Clie  exceAslvc  dlaconaia  cb*rsc4l 
l»r  K«vr  Tork  banks  oil  •mall  cbecke  ander  Ibctr 
new  mlc.  aabacrmerM  are  rccineatc<t  Co  remit  I>t 
I^oal  Office  or  Exprefl*  moncx  order  or  79.  T.  draft. 


"A  Little  Brief  Authority." 

President  Qausen,  of  the  New  York  Park  fioard,  has  agrsin 
placed  himself  in  a  strained  position.  He  has  undertaken  to 
itmit  the  automobiles  entitled  to  enter  Centr*il  Park  to  open 
carriages  of  the  Stanhope  type,  excluding  cabs  and  coaches  as 
old-fashioned  and  more  likely  to  frighlcn  horses.  The  occa- 
aioa  of  this  new  display  of  authority  on  the  part  of  the  President 
of  the  Park  Board  was  the  entrance  upon  his  sacred  domain  of 
an  «Icctric  coach  loaded  with  merrymakers  and  operated  by 
one  of  the  uniformed  motormen  of  the  Lead  Cab  Trust.  The 
pcrtnit  on  which  the  freedom  of  the  Park  wa&  sought  by  the 
moionnan,  belonging  to  a  high  official  of  the  Lead  Cab  Trust, 
waft  sob&equcntly  revoked  by  President  Clausen  for  the  reason 
above  cited  and  because  it  had  been  transferred  to  another. 


The  term  pleasure  vehicle  is  one  oE  wide  latitude,  although 
manifestly  not  including  2.II  vehicles  which  might  temporarily 
be  u&ed  for  pleasure  purposes.  Trucks,  delivery  wagons,  hay 
wagons,  and,  in  fact,  almost  any  kind  of  vehicle  may  be  and  is 
occasionally  used  for  recreation  or  amusement.  Such  vehicles, 
however,  would  scarcely  be  entitled  to  park  privileges,  though 
decked  out  for  a  holiday  and  carrying  pleasure  seekers  instead 
of  their  wonted  merchandise.  But  cabs  and  coaches  obviously 
belong  in  a  dlfTerent  category.  Though  ihcy  arc  used  for  both 
business  and  pleasure,  they  arc  passenger  and  not  freight  vehi- 
cles, and  as  such  come  properly  withiu  the  general  class  of 
pleasure  vehicles,  although  not  exclusively  such.  If  we  ob- 
serve the  types  of  horse  vehicles  which  gain  admittance  to  the 
Park  we  sliatl  hnd  a  great  variety  of  ihem.  modern  arid  old- 
fashioned,  heavy  and  light,  public  and  private,  some  employed 
wholly  for  pleasure,  others  serving  also  a  business  use.  Tills 
heterogeneous  assortment  oi  conveyances  has  one  characlcr- 
isiic  in  common,  apparently,  and  only  one — they  are  all  pas- 
senger vehicles. 

On  grounds  of  logic,  therefore,  the  attempt  of  the  President 
of  the  Park  Board  to  discriminate  against  certain  types  of 
motor  pleasure  or  passenger  vehicles  and  limit  his  pemitts  to 
one  or  two  types  is  unwarranted  and  tyrannical.  The  holder 
of  a  Park  permit  is  entitled  to  enter  m  any  style  of  pleasure 
vehicle'hc  chooser,  and  if  he  wishes  to  employ  a  professional 
motorman  to  conduct  his  vcliiclc  it  is  as  much  his  right  as  to 
retain  a  cfKichman  for  his  horse  carriage. 

These  arc  plain  and  indisputable  truths,  which  he  who  runs 
may  read,  and  which  would  he  upheld  by  any  judge  in  the 
land.  In  .so  Ratly  contradicting  them  President  Gauscn  has 
again  allowed  his  zeal  to  overmaster  his  judgment  and  stolidly 
set  himself  in  the  path  of  progress.  Friends  of  the  automobile 
had  fondly  hoped  that  his  conversion  was  complete,  and  that 
he  would  make  amends  for  his  ultra  consc^^-atism  by  a  liberal 
construction  of  the  Board's  ruling  on  automobiles.  But  he  is 
proving  a  backslider,  and  lo  avoid  further  vexatious  wrangling 
and  delay  it  would  probably  be  better  for  all  concerned  to  have 
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7ol.  S,  No.  U.  Ue&l 


(he  matter  te&ted  in  (he  courts  and  the  exact  limits  of  Presi- 
dent Clausen's  authority  fixed  by  legal  decree.  Automobilisis 
need  have  no  fear  of  the  character  of  that  decree.  If  pushed 
to  an  nltimatuin  it  would  abolish  [orerer  this  Park  permit 
practice. 

A  Cuban  Example. 


gently  apply  ourselves  to  its  perfection.    A  very  large  edition 
will  be  printed  and  sold. 


It  )s  cheering  news  we  receive  from  Havana,  Cuba,  this 
week  tlirough  one  of  our  esteemed  subscribers,  Ramon  V 
Williams,  for  many  years  United  States  Consul  at  Havana 
and  now  actively  engaged  in  developing  the  commercial  re- 
sources of  (he  island.  Under  his  management  a  company  has 
been  organized  there  for  the  establishment  of  motor  vehicle 
services  m  and  around  Havana  and  further  inland.  A  number 
uf  gasohne  vehicles  arc  already  In  practical  operation  on  sub- 
urban routes.  In  actual  use  of  the  commercial  motor  vehicle, 
therefore.  Cuba  is  in  advance  of  the  United  States,  which  fur- 
nished the  vehicles  lor  the  enterprise. 

This  news,  so  fraught  with  blessing  for  our  West  Indian 
neighbor,  which  has  long  suffered  from  a  lack  of  transporta- 
tion facilities,  should  ser^e  us  as  a  reminder  of  our  own  needs 
in  the  line  of  improved  motor  transportation  and  of  the  well- 
nigh  limitless  demand  for  business  vehicles  of  all  kinds  that 
IS  coming  from  the  far  corners  of  the  earth.  Scarcely  a  coun- 
try on  the  map  but  is  waiting  for  some  kind  of  a  motor  vehicle 
to  develop  its  internal  resources  or  lighten  the  labor  of  travel. 

With  this  inviting  prospect  before  us,  it  is  high  lime  we 
were  up  and  doing  for  ourselves  as  well  as  for  others.  Let  lu 
brush  aside  the  promotions  and  the  fads,  that  have  engaged 
too  much  of  our  attention,  and  make  room  for  business. 


Explosive  Hotor  Number, 

Uur  Explosive  Motor  Number  of  Jan.  17  bids  fair  to  be 
even  more  valuable  than  our  Steam  Boiler  Number,  because 
the  subject  is  newer  and  original  data  and  speculation  thereon 
are  not  easily  obtained.  The  Horseless  Age  is  assisted  in  its 
educatiunal  work,  however,  by  a  staff  of  engineering  contrib- 
utors who  are  pioneer  investigators  in  this  productive  branch 
of  engineering  in  the  United  States  and  realixc  the  benefits 
lo  be  derived  from  a  free  interchange  of  experience  and  opin- 
ion at  this  time.  We  shall  therefore  be  able  to  give  to  our 
readers  the  most  comprehensive  treatise  on  the  explosive  ve- 
hicle motor  that  has  yet  appeared  in  any  technical  journal. 
Balancing,  mixtures,  odor,  mufflers,  multi-cylinders,  noise, 
ignition,  cycle,  weight,  cooling,  etc. — all  the  questions  which 
are  puzzling  the  gasoline  engine  experimenter— will  be  treated 
by  competent  experts,  from  whose  combined  knowledge,  we 
feel  confident,  the  gasoline  vehicle  will  be  presented  to  us  in 
clearer  light  than  ever  before,  so  that  we  may  more  iatelU- 


Lead  Cab  Finale. 


The  Lead  Cab  Trust  is  apparently  10  desperate  straits. 
From  the  chief  conspirator,  the  Electric  Storage  Battery  Co.* 
of  Philadelphia,  down  through  the  long  list  of  dummy  mantt- 
facturing  and  o|]crating  companies,  its  stocks  are  on  the  de- 
cline. A  recently  declared  dividend  of  2  per  cent  on  the  com- 
mon stock  of  the  Electric  Vehicle  Co.  caused  a  temporary  rally 
among  the  stock  gamblers,  who  did  not  stop  to  think  how 
much  easier  it  is  to  pay  dividends  than  to  earn  them  by  the 
operation  of  Lead  Cabs.  Bluff,  bravado  and  misrepresentation 
will  postpone  but  cannot  prevent  the  final  day  of  reckoning. 
When  the  revelation  does  come  the  stuckholdcrs  will  have 
ample  proof  of  the  truth  of  the  statements  of  Prof  Elihu 
Thomson  and  Thomas  A.  Edison  and  the  allegations  of  the 
editor  of  The  Horseless  ,^gc.  The  Lead  Cab  is  a  predeter- 
mined failure. 

On  Monday,  Dec.  18,  all  the  Lead  Cab  stocks  fell  with  a 
thud  in  Wall  St.  Electric  Vehicle  common  declined  to  50  bid, 
notwithstanding  the  recent  2  per  cent,  dividend;  New  York 
Electric  Vehicle  Transportation  was  quoted  at  9  bid  and  New 
England  at  6  bid.  Electric  Storage  Battery  common  declined 
to  go  asked  and  no  bids  on  the  Philadelphia  Stock  Exchange, 
a  loss  of  about  36  points  in  a  little  over  two  tnonths.  Lead 
Cab  stocks  are  gradually  finding  their  level.  The  next  slump 
will  be  still  more  sensational. 


Kent's  Pacemaker. 

'Vhc  Colonial  Automobile  Co.,  3^  Hawley  St..  Boston,  Mass.. 
are  soon  to  test  a  new  steam  vehicle  of  their  manufacture  called 
"Kent's  Pacemaker."  It  has  one  steering  wheel  in  front  and 
three  rear  wheels,  the  central  one  of  which  is  the  drive  wheel, 
the  other  two  being  so  arranged  that  they  can  be  raised  and 
allow  the  vehicle  to  coast  on  two  wheels  like  a  bicycle. 

The  vehicle  is  providetl  with  a  vertical  shell  boiler  very  much 
like  that  of  the  locomobile  and  weighs  about  500  lbs.  The 
engines  are  of  an  improved  pattern  devi.scd  by  A.  W.  Kent, 
of  the  company. 

The  Colonial  Co.  will  also  build  one  and  two  seated  family 
cariiagcs  and  delivery  wagons. 


A  $10,000,000  Combination. 


There  is  3  project  on  foot  to  combine  the  American  Motor 
Co.,  the  Automobile  Co.  of  America,  Brcw.«ler  &  Co.,  the 
New  York  carriage  builders,  and  the  Cortlandt  Wagon  Co.. 
of  Cortlandt,  N.  Y..  in  one  great  automobile  company,  called 
the  Consolidated  Automobile  Co..  capital  (10,000,000. 


The  Detroit  Automobile  Co.  have  issued  a  very  artistic  cat- 
alogue illustrating  t>-pes  of  vehicles  which  they  propose  to 
manufacture. 
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American  Entries  for  the  International 

Cup. 

At  a  meeting  of  the  Automobile  Club  of  America,  held  at 
the  Waldorf-Astoria  last  Tuesday  night,  a  letter  was  read  from 
Jonies  Gordon  Bennett,  donor  of  the  Bennett  International 
Oiallctigc  Cap.  calling  attention  to  the  fact  that  entries  for 
next  year's  race  must  be  made  before  Jan.  t  and  expressing  the 
hope  that  the  American  club  would  be  represented  in  the  first 
contest 

It  was  announced  that  Alexander  Winton,  of  the  Winton 
Motor  Carriage  Co.,  Qevetand.  O..  wished  to  enter  a  carriage. 
Several  members  spoke  in  favor  of  entering  the  race,  while  A. 
R.  Shattuck,  who  has  spent  much  time  in  France  studying  the 
motor  question,  advised  caution  on  the  ground  that  the  French 
ha  I  had  much  experience  in  racing  machines,  and  that  the  car- 
riAgra  they  entered  were  built  for  speed  only.  On  his  motion 
i(  M'85  decided  to  appoint  a  committee  of  three  to  examine  the 
automobiles  presented  for  entry  by  American  manufacturers. 
If  the  carriages  pass  the  committee  and  the  owners  are  willing 
to  post  the  $600  entry  fee.  the  committee  will  completr  the 
entry.  If  more  than  three  carriages  arc  entered  trial  races  will 
be  he^d  to  determine  thost  best  suited  to  represent  the  club. 

John  Brisbcn  Walker,  of  the  Mobile  Co.  of  America,  Tarry- 
town,  N,  Y..  offered  the  club  a  country  club  house  at  Kings- 
land  Point,  north  of  Tairytown.  fully  furnished,  for  the  year 
1900.     The  offer  was  gratefully  accepted. 

The  by-laws  were  amended  so  as  to  permit  of  the  election  of 
SOO  active  members  and  200  honorary  members.  There  are 
120  applicationa  for  membership  on  file. 


^ 


President  Clausen  Defines  Pleasure 
Vehicles. 

There  is  more  trouble  between  the  automobilisis  and  Presi- 
dent Clausen,  of  the  New  York  Park  Board.  Isaac  L.  Rice, 
formerly  president  of  the  Lead  Cab  Trust,  and  still  heavily 
interested  in  its  various  schemes,  secured  a  permit  to  use 
an  electric  automobile  in  the  Park  on  Dec.  12.  On  Thursday. 
the  14th.  he  rode  into  the  Park  in  an  electric  coach  in  charge 
of  a  uniformed  motorman  and  filled  with  women  and  girls  on 
pleasure  bent.  President  Clausen  himself  happened  to  appear 
on  the  *cene  just  as  the  policeman  at  the  entrance  was  scan- 
ning the  permit  produced  by  tlie  motorman,  which  bore  the 
name  of  Isaac  L.  Rice.  He  allowed  the  coach  to  proceed  on 
ils  way.  but  the  word  that  President  Clausen  had  held  it  up 
spread  among  the  Park  police,  and  the  progress  of  the  vehicle 
was  so  frequently  interrupted  by  them  that  the  merrymakers 
withdrew  in  disgust. 

On  Friday  President  Clausen  revoked  Mr.  Rice's  permit  on 
the  ^ound  that  it  did  not  include  cabs  or  coaches,  as  was 
expressly  stipulated  in  ocrmits  subsequently  granted.  The 
vehicle  in  which  Mr.  Rice  and  his  friends  entered  the  park  is 
oot  regarded  by  President  Gausen  as  a  pleasure  carriage,  be- 
catuc  it  is  old-fashtoned  and  lumbering.  In  all  the  permits 
issued  so  far,  he  further  states,  the  intention  was  that  they 
shonid  be  confined  to  the  owners  themselves  and  should  not 
be  transferable  to  uniformed  motormen  or  others. 

Tlie  permit  of  Jefferson  Scligman  was  also  revoked  at  the 
same  time  and  for  the  same  reason.    In  a  letter  to  Mr.  Rice 


President  Clausen  stated  his  reasons  for  revoking  the  permit, 
adding  that  under  the  prcRcnt  ruling  open  pleasure  vehicles 
of  the  Stanhope  style  could  alone  be  allowed  to  enter. 

Mr.  Rice  replied  at  some  length,  protesting  against  the  re- 
vocation and  characterizing  Mr   Clausen  as  a  despot. 

The  Automobile  Club  will  probably  appeal  to  the  courts  to 
decide  how  far  President  Clausen  may  discriminate  in  issuing 
Park  permits  for  pleasure  vehicles. 


riotor  Livery  at  Pittsburg, 

D.  N.  Seely,  president  of  the  .Sccly  Mfg.  Co.,  has  organized 
a  scheme  to  creel  charging  stations  for  electric  automobiles 
throughout  Pittsburg  and  .\llegheny  and  organize  a  com- 
pany to  operate  a  general  motor  livery.  A  livery  building  is 
being  erected  at  Baum  and  Bealty  Sts,  that  will  be  capable  of 
housing  40  to  ,50  automobiles.  Over  i8o  ft.  of  plate  glass  will 
be  used  in  the  front,  and  it  will  be  so  arranged  that  automo- 
biles can  be  taken  in  and  out  easily.  It  is  the  intention  to 
have  owners  of  automobiles  keep  tlicir  vehicles  in  the  stable, 
and  upon  telephone  call  the  aiuumobile?  will  be  taken  to  the 
owner's  residence  as  liveried  carriages  now  are.  A  gas  engine 
and  dynamo  will  be  installed  in  the  stable  so  as  to  charge  all 
electric  vehicles  and  gasoline  vehicles  will  also  be  cared  for 
ax  well. 

Mr.  Seely  intends  establishing  a  charging  station  at  the 
city  end  of  the.  Grant  boulevard,  at  Grant  St.  and  Seventh  .\vt.. 
for  the  East  End  residents  who  desire  to  cnmc  into  town  on 
shopping  expeditions  on  their  automobiles,  The  vehicles  will 
be  recharged  and  kept  there  until  the  owners  are  ready  to  re- 
turn home. 


Speed  Restrictions  In  Paris. 

The  New  York  Herald  cable  dispatches  report  that  the  Pre- 
fect of  the  Seine  has  signed  the  police  order  restricting  the 
niiiximum  speed  of  automobiles  in  the  Bois  de  Boulogne  to 
li  kilometers  (seven  and  a  half  miles)  an  hour.  In  narrow 
roads,  crossing  tiirns  or  in  the  neighborhood  of  gates  the 
speed  is  to  be  diminished  to  the  pace  of  a  man  walking. 

In  addition,  autos  are  forbidden  near  the  Pre  Catclan  or  the 
Altec  des  Acacias  between  I  in  the  afternoon  and  7  in  the 
evening. 

A  statue  of  Emil  Levassor,  one  of  the  pioneer  French  in- 
ventors in  the  automobile  line,  and  late  partner  in  the  house 
of  Panhard  &  I^cvassor,  is  soon  to  be  erected  at  the  end  of 
the  Avenue  de  la  Grande  Armec  at  the  edge  of  the  Bois  de 
Boulogne,  where  M.  Levassor  stopped  his  machine  after  the 
Par  is- Bordeaux  race,  M.  Levassor  will  be  represented  seated 
in  his  machine  upon  a  triumphal  arch. 


Cycle  and  Automobile  Show. 

The  Locomobile  Co.  of  America  will  not  exhibit  at  Madisgn 
Square  Garden.  The  automobile  eihibltors  are  the  Indiana 
Bicycle  Co..  the  Loomis  .^utomobiIe  Co.,  Foster  &  Co., 
Cauda  Mfg.  Co.,  Riker  Electric  Vehicle  Co..  Durjea  Motor 
Co.  and  the  International  Automobile  &  Vehicle  Tire  Co.  In 
the  accessories  department  are  ihc  Diamond  Rubber  Co.,  the 
Dixon  Crucible  Co..  the  American  Roller  Bearing  Co.  and  the 
Gieason-Peters  Air  Pump  Co. 
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LONDON  NOTES* 


London,  Dec.  7. 

MORE   PUBLIC   VKIfICt.W. 

It  is  now  proptiscd  to  start  a  public  service  of  motor  cars 
between  Norwich  and  Becilcs.  Arrangements  arc  also  being 
mailc  at  Derby  by  a  local  company  to  run  a  service  o(  motor 
cars.  The  cars  will  probably  rxin  to  Ashborne.  Alvaston  and 
Old  Normantoii.  A  new  company  is  likewise  being  formed 
in  Dublin  to  nin  a  service  of  motor  cars  along  the  North  Wall 
and  other  places.  There  is  also  reported  to  be  another  scheme 
under  consideration  for  running  cars  between  Dublin  and  En- 
ni  skerry. 

Quite  a  number  of  the  London  newspapers  are  now  making 
use  ol  motor  vehicles  m  connection  with  their  business.  Ihe 
News  of  the  World  has  just  purchased  a  motor  delivery  van, 
after  having  had  the  same  in  use  nn  hire  for  several  months. 
The  Referee  and  the  Weekly  Dispatch  are  also  making  use  of 
the  automobile  in  the  dispatch  of  special  Sunday  editions  to 
the  suburbs. 

HORStLESS   VKHICtBS   AS   A   SUBSTITirrs  FOR  RAILWAYS 

Now  that  the  proposal  for  a  light  railway  between  Aberdeen 
and  Kchi  has  been  abandoned,  the  establishment  of  a  motor 
service  which  should  cater  fnr  all  neighborinj?  districts  not 
served  by  railways  or  other  means  of  rapid  communication  is 
suggested.  Dealing  with  the  Aberdeen  and  Midmar  route— 17 
miles  in  length— Mr.  Murray,  of  Aberdeen,  suggests  the  fol- 
lowing as  sufficient  to  deal  with  the  traffic.  One  steam  omni- 
bus with  a  capacity  for  24  passengers  and  i.ooa  lbs.  of  lug- 
gage, and  a  maximum  speed  "f  to  miles  per  hour:  one  steam 


dray  of  the  capacity  of  j  tons  maximum  and  a  speed  of  7Vi 
miles  vtt  hr.ur;  two  light  oil  mail  cars  to  carry  mails  and  seven 
or  eight  passengers,  with  a  maximum  speed  of  16  miles  per 

hour. 

A   .\SW   XNEUV  TO   UOTOR  CARS. 

No  great  friendship  is  just  now  prevailing  between  rural 
district  boards  and  automobilists  in  this  country.  The  Yeovil 
Rural  District  Council  is  endeavoring  to  inflict  some  new 
regulations  on  owners  of  horseless  vehicles  and  is  circulariz- 
ing similar  bodies  throughout  the  country  on  the  subject. 
The  alterations  propose  that  the  maximum  speed  be  reduced 
from  12  to  10  miles  an  hour;  that  when  within  100  yds.  ol  an 
acute  curve  or  junction  of  two  roads,  or  of  a  horse  on  the  high- 
way, the  speed  shall  not  exceed  6  miles  an  hour,  or,  if  the 
loLomolive  weighs  more  than  2  tons,  4  miles;  that  when  about 
to  overtake  any  beast  of  burden  or  vehicle  audible,  contin- 
uous warning  of  approach  shall  be  given  when  within  100  yd*.. 
an'l  that  every  light  locomotive  shall  have  a  denoting  tnark 
or  number  so  placed  as  to  be  at  alt  times  legible.  Doubtless 
th:>,<«  who  drew  up  these  new  suggestions  regard  themselves 
as  great  reformers  and  preservers  of  the  highways  and  byways 
of  their  native  land,  but  it  is  barely  probable  that  (heir  scheme 
will  be  carried  through. 

A   SEOIES  OW   rRIZI  COMniTITIONS. 

The  Motor  Car  Club,  which  appears  to  be  awakening  from 
a  long  period  of  inactivity,  has  just  announced  a  series  of 
prize  competitions.  There  arc  four  diflTcrent  categories^  in 
each  of  which  first  and  second  prizes  of  £100  and  £50  re- 
spectively arc  ofl'crcd.  Compelitinn  No.  i  is  for  the  best  prac- 
tical dendoriter  suitable  for  ?  motor  vehicle.  It  has  been 
•iij^K^stfl  that  extinction  of  the  smell  from  the  exhaust  is  pos- 
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siMe,  and  that  whatever  odor  remains  might  be  used  as  a  disin- 
fectant, rendered  necessary  in  consequence  of  the  use  of  horse 
and  animal  traftic. 

Conipeliiion  No.  2  is  for  the  be!«t  practical  automatic  starter 
suitable  (or  an  oil  motor  vehicle.  It  must  enable  the  motor 
to  be  autoniatically  started  from  ?  stationar>-  position  at  any 
time  as  easily  as  an  electric  or  steam  car  is  started. 

Competition  No.  3  is  for  the  best  practical  automatic  igni- 
tion suitable  for  a  motor  vehicle.  The  ignition  must  take  place 
within  the  combustion  chamber,  and  may  be  electric,  but  must 
be  done  entirely  independent  of  high  compression,  batteries, 
accumulators,  frictional  contact,  or  any  machinery  operated 
by  the  engine,  in  such  a  manner  as  to  cause  perceptible  loss  of 
power. 

Competion  No.  4  \%  for  the  simplest  and  cheapest  construc- 
tion of  motor  vehicle  of  a  feasible  and  practical  kind,  suitable 
to  be  manufactured  in  large  quantities.  All  complicated  gear 
must  be  avoided. 

Full  particulars  of  the  competitions  can  be  obtained  from  the 
secretary  of  the  Motor  Car  Club,  40  Holbom  Viaduct,  E.  C. 
One  satisfactory  feature  of  the  affair  is  that  the  prize  winners 
will  retain  their  interest  in  the  inventions,  and  if  such  assist- 
ance is  desired  '.he  club  will  assist  them  to  get  their  inventions 
properly  patented  throughout  the  world. 

UOTOR   VEHICLES   FOR    MUNICIfAL    PURPOSES. 

1  have  received  a  copy  of  a  nine-page  pamphlet  prepared  by 
the  Surveyor  of  the  Chelsea  Vestry  on  the  bids  submitted  for 
the  supply  of  three  motor  vans.  The  following  tour  tenders 
were  received: 

Eftch  For  S 
£  £ 

I.  Coulthard  &  Co.,  of  Preston 475  ^425 

3.  The  Lancashire  Steam  Motor  Co.,  of  Leyland: 

For  coke-fired  motor 490  1.470 

For  oiUfircd  motor 510  1,530 

3.  E.  H.  Bayley  &  Co..  of  London,  S.  E 650  1,950 

4.  The  Steam  Carriage  &  Wagon  Co.,  ot  Chis- 

wick  (Thomycroft's)   700      •a.iOO' 

•  Less  2]'3  per  cent.,  with  partial  prepayment. 

On  comparing  the  esiimaies  with  his  specification,  T.  W.  E. 
Higgens.  A.M.LC.E..  the  Surveyor  tu  the  Vestry,  remarks 
that  no  firm  has  strictly  complied  with  it,  and  thus  draws 
attention  to  the  departures  therefrom : 

Ccmpliance  with  the  Locomotives  on  Highways  .^ct. — 
Messrs.  Coulthard's  motor  van  is  2  tons  19  cwt.,  ur  just  I 
cwt.  under  the  weight  allowed  by  the  act.  In  full  working 
order  it  weighs  3  tons  8  cwt.  The  Lancashire  Motor  Co.  do 
not  mention  the  weight  of  their  vehicle.  Messrs.  Bayley  & 
Co.  say  all  motor  vans  at  present  in  use  exceed  the  statutory 
weight,  it  being  impossible  to  constnict  one  to  carry  a  load  of 
4  tons  of  a  tare  weight  less  than  3  tons.  They  add  that  the 
Local  Government  Board  are  alive  to  this  fact  and  do  not 
therefore  enforce  the  strict  letter  of  the  law.  Messrs.  Thorny- 
croft  stnic  that  their  standard  van  (for  which,  apparently,  they 
tender)  docs  not  of  itself  carry  more  than  3  ions,  but  would 
haul  another  2  or  ,1  tons  on  a  trailer.  There  is  no  doubt  that 
the  motor  van  industry  is  sorely  crippled  by  the  3-ton  limit 
There  is  a  consensus  of  opinion  among  engineers  and  manu- 
factnrrrs  that  this  limit  should  not  be  insisted  upon,  and.  I  be- 
lieve. Messrs.  Bayley  correctly  interpret  the  attitude  of  the 
I  ocal  (-lovernment  Board  thereon.  But,  as  regards  the  pres- 
ent tenders.  Messrs.  Coulthard  &  Co.  undertake  to  comply 
with  t)ie  3-ton  limit. 

As  regards  the  types  of  vans  and  speed,  there  does  not  ap- 
pear to  be  anything  to  call  attention  to.  except  that  Messrs. 
Bayley  in  their  estim.itc  of  the  cost  of  working  provide  for  a 
lad  to  assist  the  driver;  but  this  is,  probably,  only  for  long 
distance  runs, 

The  Motive  Power  and  Cost  of  Working— All  the  firms  ten- 
der for  "team  motors.     Messrs.  Coolthard  prefer  oil  fuel;  ^e 


other  three  prefer  coke;  but,  as  regards  the  guaranteed  costs 
of  working,  no  one  gives  any.  They  give  estimates.  Messrs. 
Coulthard.  3.B8  pence  per  net-ton  mile;  the  Lancashire  Motor 
Co.,  5.26  pence  per  vehicle  mile.  .Messrs.  Bayley  say  that  the 
cost  of  fuel  on  their  motor  has  worked  out  at  one-twelfth  of  a 
penny  per  mile,  and  the  cost  complete  at  o.Sd.  per  net-ton  mile, 
and  Thnrnycroft's  submit  an  estimate  based  on  dust  removal 
figures.  Probably  the  meaning  of  all  these  differences  is  that 
no  motor  vans  have  been  long  enough  in  work  for  the  makers 
to  give  guarantees  upon  past  results. 

The  Height  of  Platform, — All  comply  with  this  except 
Messrs.  Thornycroft.  who  say  that  the  platform  of  their  stand- 
ard van  slightly  exceeds  3ft.  4  in.  above  the  ground  level- 
Inspection. — Messrs.  Bayley  do  not  include  this  in  the  list 
of  conditions  to  which  they  tender,  but  this  is  possibly  an  over- 
sight. 

Week's  Trial. — Messrs.  Coulthard  and  the  Lancashire  Motor 
Co.  do  not  mention  this,  but  they  probably  imply  it.  Messrs. 
Thornycroft  agree  to  it,  but  Messrs.  Bayley  have  again  not 
included  this  clause  as  one  to  which  they  tender. 

Payment.— Messrs.  Coulthard  ask  for  90  per  cent,  within 
one  month  of  approval,  at  their  works.  The  Vestry,  however, 
would  require  the  delivery  in  Chelsea,  and  after  delivery  here 
f  would  approve  them,  if  ^atisfactorv.  Neither  the  Lancashire 
Motor  Co.  nor  Messrs.  Baylev  mention  any  different  terms  to 
those  of  the  Vestry.  Messrs.  Thornycroft  say  one-third  to  b< 
paid  with  the  order  and  two-thirds  on  delivery.  Of  course,  the 
Vestry  could  not  consent  to  this. 

Maintenance  for  Two  Years. — Messrs.  Coulthard  ask  £7S 
per  van  per  year,  but  as  ihey  undertake  for  this  to  have  a  man 
continually  available  (or  the  period  of  two  years  it  might  be 
possible  to  come  to  some  terms  whereby  the  man  might  be 
employed  by  the  Vestri'  as  a  driver.  The  Lancashire  Motor 
Co.'s  price,  82  per  cent ,  would  amount  to  £58  163.  per  van 
per  year.  Both  these  firms  are  prepared  to  guarantee  these 
prices,  but  Messrs.  Bayley  estimate  this  cost  at  about  £104  a 
year  per  van,  and  Messrs,  Thornycroft  are  not  prepared  to  give 
a  definite  undertaking  at  present,  but  their  manager  has  since 
informed  rae  that  they  would  maintain  the  vans  free  (or  «ix 
months. 

.All  agree  to  the  condiHnns  as  to  deliver>'.  The  bodies  and 
encasing  machinery  arc  satisfactory  in  alt  cases. 

Taking  the  specification  as  a  whole,  it  is  seen  that  Messrs. 
Coulthard  &  Co.'s  tender  shows  the  nearest  compliance  with 
the  conditions  under  which  the  various  firms  were  asked  to 
submit  estimates;  but  in  considering  any  variation  from  the 
Vestry's  conditions  it  should  be  borne  in  mind  that  there  are 
two  classes  of  ^-ariations:  First,  those  which  are  caused  by 
the  van  being  constructed  according  to  a  maker's  own  pat- 
tern, toward  which  the  Vestry  might,  if  they  thmk  fit,  allow 
a  little  latitude;  second,  variations  from  the  specifications  as  to 
payment  and  approval,  which  should  not  be  permitted,  any 
tender  being  only  accepted  on  condition  that  the  Vestry's  con- 
ditions in  these  respects  should  be  strictly  complied  with. 

It  might  be  asked  why  some  of  the  firms  do  not  adhere 
more  closely  to  the  Vestry's  conditions.  The  reason.  I  think, 
is  that  some  firms  have  special  types  of  vehicles — Messrs. 
Thornycroft.  in  particular,  quote  for  rheir  standard  tj-pe  ol 
van — and  it  is  much  more  satisfactory  to  a  large  firm,  and  in 
the  end  to  those  who  buy  their  vehicles,  that  thry  should 
make  all  their  vehicles  of  standard  sizes  and  so  be  enabled  to 
make  all  similar  parts  in  all  machines  from  the  same  patterns. 

A  GERMAK  IDEA. 
One  of  the  novelties  of  the  moment  is  the  *'  Einrad,"  a  sin- 
gle-seated carriage  just  brought  out  in  Germany  by  Hen- 
Hugo  Mayer,  of  54-56  Kurfurslendamm.  Berlin,  and  of  which 
I  send  you  an  illustration  herewith.  The  object  of  the  builder 
has  been  to  produce  a  more  comfortable  machine  than  the  now 
popular  motor  tricycle.  The  motor  is  of  the  type  usually  em- 
ployed on  the  last-named  machine.  The  gasohnc  tanks,  etc., 
arc  carried  on  a  tubular  frame,  which  also  forms  the  support 
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THE   "BINRAO." 

for  the  single  front  driving  wheel,  lo  which  the  engine  is 
geared  direct  by  spur  wheels.  The  carriage  portion  of  the 
machine  consists  of  an  ordinary  trailer  largely  used  in  conjunc- 
tion with  motor  tricycles  in  France,  it  being  attached  to  the 
tractor  by  means  of  a  "head"  of  the  kind  adopted  in  bicycles. 
The  steering  is  controlled  by  a  long  bar  on  which  all  the  con- 
trol levers  are  mounted  within  easy  reach  of  the  driver. 

THE   "IVEL"    motor   CARRIAUB. 

Some  two  months  ago  I  was  privileged  to  inspect  a  new 
motor  carriage  in  course  of  construction  at  the  cycle  manu- 
factory of  Dan  Albone,  Biggleswade.  Bedfordshire.  The  new 
automobile  is  the  outcome  of  practical  experience  Mr.  Albone 
^med  with  a  Benz  carriage  he  owns.  One  of  the  special 
features  is  the  under  frame,  which  is  constructed  of  steel  tub- 
ing after  (be  same  style  as  that  of  the  ordinary  cycle,  the  ar- 
rangement of  the  lubes  being  such  thar  the  various  strains  to 
which  the  frame  is  exposed,  both  irom  the  road  vibration  and 
that  caused  by  the  motor  itself,  are  scientifically  taken  up,  a 
double  cantilever  system  being  adopted  The  frame  is  carried 
upKin  four  spiral  spring.*,  those  from  the  rear  axle  being  con- 
tftincd  in  steel  cylinders,  which  .ire  raked  slightly  rcnrwards,  so 
that  the  action  of  [he  springs  may  coincide  with  the  lines  of 
vibration  from  the  wheels. 

These  cylinders  serve  another  very  important  purpose.  The 
sliding  pistons  upon  which  the  springs  art  .ire  sufliciently  long 
to  obtain  an  ample  bearing  surface  in  the  cylinders,  and  thus 
prevent  any  movement  of  one  spring  taking  place  without  a 
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corresponding  motion  on  the  part  of  the  otlier.  The  object  of 
this  arrangement  is  to  secure  that  the  chain  wheels  are  always 
in  positive  alignment,  &o  that  the  wear  upon  the  chains  and  the 
friction  set  up  are  greatly  reduced.  The  irunt  axle  springs  are 
vertical,  and  are  designed  to  allow  the  wheels  to  rise  or  fall 
to  accommodate  themselves  to  the  inequalities  of  the  roads 
traversed. 

The  "body"  of  the  carriage  is  mounted  upon  four  C  springs, 
the  body,  which  is  adapted  for  four  persons,  being  eaUrely 
separate  from  tlie  frame  and  working  parts.  The  occupants 
arc  ttuis  completely  insulated  from  the  vibration,  not  only  of 
the  ruad,  but  from  that  of  the  motor,  Through  the  Hoor  of 
the  car,  in  the  center,  rises  a  tripod  of  three  lubes,  which  carry 
a  round  fiber  Hat  plate,  upon  the  face  ui  which  arc  three  small 
levers  for  the  mixture,  throttle  valve,  and  electric  ignition. 
Upon  one  of  the  uprights  are  tiie  two  levers  for  controlling  the 
variable  speed  gears.  The  plate  is  slotted,  and  through  it  pass 
two  long  levers,  one  being  that  of  the  reversing  gear  and  the 
other  applying  the  tire  brakes.  This  lever,  when  pushed  for- 
ward, automatically  oi>ens  a  switch,  thus  breaking  the  electric 
circuit  and  so  stopping  the  motor.  The  steering  is  controlled 
by  means  of  a  handle  and  a  disk,  after  the  manner  adopted  in 
the  Benz  carriage,  but  the  standard  is  located  welt  on  the 
right  hand  side,  the  connection  being  made  underneath  the 
frame  by  means  of  a  chain. 

The  motor  is  of  the  Benz  horizontal  type,  of  3  h.p.  with 
water  jacket  and  electric  ignition.  It  is  located  about  the  cen- 
ter of  the  frame.  Its  position  is,  however,  exactly  reverse  to 
that  adopted  in  ihc  Benz — that  is  to  say,  the  combustion  cham- 
ber, not  the  fly  wheel,  is  located  at  the  rear  of  the  frame,  the 
motor  thus  ruuinng  in  the  same  direction  as  the  car.  Two 
speeds  forward  and  one  reverse  motion  arc  provided,  the 
power  being  transmitted  by  straight  belts  from  the  motor 
shaft  to  an  intermediary  shaft  bcliind  the  hind  axle,  and  from 
the  intermediary  to  the  rear  road  wheels  by  duplicate  chains. 

Provision  is  made  that  the  motor  can  be  started  from  the 
driver's  seat,  it  being  possible  to  stop  the  car  and  start  again 
at  any  time  without  having  lo  get  out  of  the  vehicle.  Both 
water  and  petroleum  gauges  are  fixed  in  front  of  the  driver, 
and  everything  is  so  placed  that  alt  the  working  parts  can  be 
easily  got  at  without  undue  trouble,  and  any  adjustments 
which  may  have  to  be  made  can  be  done  in  a  few  minutes. 
The  bearings  of  the  wheels  are  very  large,  ball  bearings  being 
employed  wherever  pctssible. 

't  be  main  brakes  are  applied  by  the  foot  of  the  driver,  and 
expand  inside  the  drums  formed  by  the  chain  wheels.  These 
brakes,  which  lake  the  form  of  double  friction  blocks,  act  both 
ways,  so  thai,  when  on,  the  car  cannot  run  backwards  down 
hill.  Both  these  brakes  and  those  acting  upon  the  tires  are 
provided  with  a  compensating  device  so  tliat  one  side  cannot 
be  applied  harder  than  the  other.  The  gasoline  tank  is  carried 
under  the  front  seal,  and  contains  about  p  gals.,  while  the  water 
tank  is  also  large,  enabling  the  carriage  to  run  too  miles  with- 
in a  fresh  supply  of  water  being  required.  Four  cooling  tubes 
>viih  large  mouths  pass  through  the  tank,  and  as  the  tank  is 
\\i\\  above  the  motor,  no  pumps  arc  required  to  maintain  the 
cirrulaiion.  The  chains  and  the  motor  are  entirely  inclosed — 
nhliDugh  in  the  illusiralion  the  casing  Is  removed— so  that  the 
amount  of  cleaning  rc<)uired  is  reihiced  lo  a  minimum.  The 
accumulators  and  induction  coil  arc  carried  on  the  carriage 
in  a  box  placed  at  the  rear,  and  all  the  necessary  tonls  are  also 
provided  for  in  this  arrangement. 
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The  carriage  has  cycle  type  whccU  and  pnctimatic  tires.  It 
weighs  cumplcic  ubout  900  tbs.  aad  is  speeded  up  a  max- 
iinuni  oi  from  16  to  17  miles  per  hour,  Mr.  Albone's  object 
having  been  the  produclioa  tiut  of  a  racing  car  J)ut  of  a  com- 
fortable, easy-ninniDg  vehicle,  capable  of  maintaining  a  fair 
speed. 

"TKIt  LADY,"   TWO-SEATED   CAK. 

Henry  Cave,  38  Ford  St.,  Coventry,  is  about  to  put  on  the 
market  a  new  two-seated  motor  voiturcttc,  which  he  has 
named  "The  Lady."  The  motor,  of  ihc  aj4  h.p.  De  Dion 
type,  is  inclosed  in  the  front  casing.  The  power  is  transmitted 
through  a  clutch  and  change  speed  gear  of  the  sliding  key  type 
and  a  Stow  flexible  shaft  to  a  reversing  gear  and  speed  reduc- 
ing wheel  situated  on  the  back  axle  The  large  spur  wheel  of 
the  reducing  gear  is  Journalcil  on  the  frame  carrying  the  dif- 
ferential gear,  and  drives  the  latter  through  springs  which,  it 
i»  claimed,  greatly  assist  the  starting  and  speed  changing. 
Three  speeds,  the  highest  of  which  gives  16  miles  per  hour,  are 
provided,  while  it  is  possible  to  reverse  at  any  speed.  A 
Longuemare  carbureter  is  employed,  and.  with  the  oil  tank,  is 
situated  in  the  motor  casing,  the  latter  being  so  arranged  as  to 
direct  a  maximum  amount  of  air  on  to  the  cooling  ribs  of  the 
motor.  In  order  to  facilitate  ihe  mounting  and  dismounting 
from  the  driving  seat,  the  steering  column  is  arranged  on  a 
transversely  pivoted  seating,  so  thai  it  may  be  turned  forward 
out  of  the  way;  a  catch  is  employed  to  liold  the  column  in  its 
normal  position  for  steering  purposes.  Advantage  is  also 
taken  of  the  special  arrangement  ol  the  steering  column  to 
form  a  motor  starting  device,  so  that  the  driver  may  start  the 
motor  when  seated  in  the  car.  AH  the  control  handles,  etc., 
are  situated  on  the  steering  column,  thus  allowing  the  hands 


to  be  covered  by  a  rug  when  driving.  Tbc  total  weight  of 
the  car  is  530  ibs,.  the  lenRth  being  7  ft.  and  the  width  4  ft. 
i  in.  The  wheels  are  of  ilic  cycle  type.  26  in.  diameter,  and 
fitted  wi'h  ]incun):itic  tires. 

Works  are  about  to  be  established  at  Vomo.  Italy,  for  the 
tnanufacture  of  motor  vehicles.  It  is  stated  tliat  the  first 
vehicle  10  be  produced  will  be  a  modificatioQ  of  the  Botlec 
voiturctte. 


Hail 


Collection  Test  With  Winton 
Wagon. 


The  Winton  motor  was  subjected  to  an  interesting  test  at 
Cleveland  last  week,  Authority  was  granted  by  the  postal 
authorities  at  Washington  for  the  company  to  make  a  mail 
collection  test  in  Cleveland-  The  weather  was  very  "wintry." 
Snow  was  deep  and  in  some  place  badly  drifted,  and  during  the 
entire  lime  of  the  run  there  was  a  big  snow  storm  in  progress. 
The  wagon  made  a  collection  trip  which  covered  over  2* 
miles  of  paved  and  unpaved  streets  from  loi  letter  boxes  and 
iS  package  boxes.  The  time  required  for  this  collection  ty 
horses  and  wagon  (under  f3\-orable  conditions  of  weather)  i» 
6  hours  and  1  minute.  Before  starting  the  local  post- 
master said  that  on  account  of  the  severe  weather  his  report 
to  the  Washington  authorities  would  be  favorable  if  the  wagon 
succeeded  in  pulling  through  on  the  regular  schedule  time  of 
6  hours  and  i  minute.  The  first  box  was  opened  at  12:22 
p.  m.  and  the  last  one  at  2:40  p.  m.,  making  a  total  time  of 
■J  hours  and  J7  minutes  and  thereby  reducing  the  schedule 
lime  considerably  over  50  per  cent. 
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COnnUNICATIONS. 


Ar^ments  Against  Small  Front 
Wheels. 


Port  Carbon.  Pa.,  Dec.  16. 
Editor  Horseless  A«;c: 

In  looking  over  the  various  designs  of  automobiles,  I  notice 
it  is  the  custom  to  make  the  front  wheels  smaller  in  diameter 
than  the  rear  wheels.  Is  there  any  special  reason  for  this  dif- 
ference in  diameter,  or  has  it  been  adopted  because  it  is  the 
custom  in  the  construction  of  other  vehicles? 

The  writer  has  had  considerable  experience  in  running  the 
new  \'cbictcs,  but  so  far  has  failed  to  notice  any  advantage  in 
the  small  front  wheels.  On  the  other  hand,  there  would  be 
qui;c  an  advauuge  m  the  line  of  repairs  and  renewal  of  tires 
ii  both  front  and  rear  wheels  were  of  the  same  diameter.  I 
find  one  of  Uie  greatest  sources  of  expense  is  the  renewal  of 
tires,  and  in  order  to  be  prepared  for  emergencies  it  i\  neces- 
sary to  keep  a  pair  of  tires  on  hand.  Now,  if  the  wheels  were 
alt  of  the  &amc  diameter  it  would  only  be  necessary  to  keep 
ohl*  lire  on  hand.  I  am  also  inclined  to  think  that  with  front 
wheels  the  same  diameier  as  rear  wheels  the  vehicles  would 
cross  ditches  and  other  obstructions  much  easier  tlian  when 
the  small  front  wheels  are  used.  I  woudl  like  to  sec  iliis  mat- 
ter discussed  in  your  valuable  journal  by  some  of  the  experts 
in  automobile  construction  and  by  drivers.  AUTO. 


Cuba  Sets  the  Example  for  the  United 
States. 


Havana.  Cuba,  Dec.  11. 
Editor  Horseless  Age: 

According  to  my  promise,  I  take  pleasure  in  sending  you 
these  few  lines  to  advise  you  of  what  we  ore  doing. 

We  left  New  York  with  the  Haynes-.^pperson  machines  on 
the  a6th  ult.  and  reached  here  four  days  after.  In  a  few  days 
we  had  the  machines  passed  by  the  customs  authorities  and 
then  we  began  to  Jay  out  our  suburban  routes,  running  out  in 
Bvc  directions  from  Havana — two  along  the  coast  and  three 
aland  to  Guines,  Bejucal  and  Guanajay.  Wc  are  now  fairly 
started  and  in  working  order,  and  I  am  pleased  to  state  that 
the  results  thus  far  obtained  are  beyond  my  expectations. 
The  inhabitants  arc  wild  at  the  advent  of  our  machines,  and  at 
first  wc  had  considerable  difficulty  in  moving  abuut  the  city. 
The  boys  in  the  strccis  and  others  as  well  would  climb  on  the 

achinc  until  we  had  to  call  upon  tlic  police  to  clear  the  roads 
[>r  u». 

The  first  run  which  we  made  into  the  city  of  Guines  was 
tbi:  L^atisc  of  a  celebration  tendered  us  by  the  Mayor,  who  also 
jtave  OS  a  dinner  to  celebrale  the  event.  You  must  remember 
ttni  these  towns,  while  only  a  few  mihs  from  (he  city,  have 
Tw  railroad  connection  with  it,  and  all  the  irafHc  is  carried  on 
by  mule  carts,  and  the  mail  coach  takes  the  passengers  at  ex- 
orbitant rates.  I  explain  this  to  show  why  the  people  of  the 
Itflcrenl  towns  are  wild  over  the  establishment  of  our  daily 
ervice,  as  it  means  a  great  dcil  to  them. 

We  have  now  in  working  ord<.T  four  routes,  over  some  of 
wlikh  we  make  three  and  four  trips  per  day.  over  others  two 
and  one.    We  shall  open  new  routes  as  fast  as  machines  arc 


received  and  men  to  work  them  are  broken  in.  We  have 
started  also  an  express  service,  and  arc  carrying  the  mails  to 
several  of  the  towns,  and  no  doubt,  as  soon  as  the  existing  con- 
tracts expire,  wc  shall  obtain  others. 

The  machines  have  worked  very  much  better  than  we  ex- 
pected. We  are  now  fixing  up  a  shop  so  as  to  be  prepared  to 
do  repairs  when  these  become  necessary. 

On  our  first  run  of  72  miles  we  had  the  old  chief  Maximo 
Gomez,  the  head  and  brains  that  have  guided  the  Cuban  peo- 
ple for  the  pa-^t  twenty  years,  and  through  whose  efforts  in 
behalf  of  liberty  the  counir>*  has  made  so  many  sacrifices,  that 
now  with  our  help  she  is  beginning  to  enjoy  the  Iruiis  and 
progress  she  justly  drsiTvcs. 

I'or  your  mformatinn  I  will  say  that  the  Havana  Automobile 
Transfer  Co.  was  organized  under  a  charter  granted  by  the 
State  of  New  Jersey  for  the  purpose  of  conducting  a  general 
transponation  business  in  this  island;  that  it  has  a  capital 
slock  of  $500,000,  and  that  all  stock  sold  has  been  placed  at 
pa*.  We  are  here  for  legitimate  business  and  not  for  stock 
speculation. 

The  officers  arc  as  follows:  L.  Carbajal,  Marques  de  Pinar 
del  Rio,  president;  Luis  S,  Galban,  of  Galban  &  Co.,  vice- 
presiilent;  Ramon  V.  Williams,  secretary  and  general  man- 
agei;  A.   B.  Mohler,  sufK-rmicndcnt  of  motive  power. 

The  directors  are:  Marques  dc  Pinar  del  Rio  and  Luis  S, 
Ga'ban,  of  Havana;  Hugh  Kelly,  71  Wall  St.;  R.  R.  Conklin. 
director  North  American  Trust  Co.,  100  Broadway.  New 
York,  and  Charlton  T.  Lewis,  director  North  American  Trust 
Co,.  33  Nassau  St.,  New  York. 

Among  the  stockholders  arc  several  of  the  most  prominent 
persons  connected  in  the  trade  between  the  island  and  the 
United  States,  both  here  and  in  the  States. 

Vou  will  please  note  that  this  is  the  first  American  com- 
pany now  organized  and  actually  working  on  long  distance 
routes  carrying  both  passengers,  mail  and  express. 
Yours  truly, 

RAMON  V.  WILLLIAMS. 


The  Ice  is  Already  Broken. 


Plymouth,  Mass..  Dec  15. 
Editor  Horseless  Age: 

I  inclose  s  cfipping  from  the  Boston  Transcript  of  recent 
dale.  It  tells  why  many  of  u<i  do  not  have  automobiles.  We 
do  not  care  to  frighten  people's  horses,  and  more  than  all.  we 
do  not  care  to  become  involved  in  a  suit  for  damages.  If 
there  were  a  national  society  of  automohilists  like  the  L.  A.  W. 
that  would  take  care  of  all  such  suits,  it  would  increase  the 
rapidity  of  their  introduction  to  a  tremendous  degree.  As  it 
IS.  wc  arc  only  waiting  for  somebody  else  to  break  the  ice. 

Your  truly, 

JOHN  3.  SHAW. 

fWe  refer  our  subscriber  to  the  .Automobile  Club  of  Amer- 
ica, Waldorf-Astoria,  New  York,  as  a  protective  society  of  this 
kind,  and  assure  him  that  the  damage  suit  is  largely  a  bug- 
aboo.^Ed.] 

The  clipping  reads  as  follows: 

Driving  on  the  high  road  in  the  country  in  an  automobile 
may  not  be  altogether  an  agreeable  experience.  A  friend  of 
mine,  who  is  a  courteous  gentlcmHn,  careful  of  the  safety  and 
feelings  of  otliers,  has  told  me  something  of  the  experiences 
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he  had  the  other  day  in  driving  his  aulomobile  between  Bos- 
ion  and  Providence.  "As  long,"  he  says,  "as  I  was  within 
the  city  liniitj  or  in  the  larger  suburbs,  I  bowled  along  pleas- 
antly enough;  but  as  soon  as  I  got  well  out  into  the  country, 
where  none  of  the  horses  and  few  of  the  people  have  seen  a 
horseless  carriage,  ray  troubles  began.  Every  old  Dobbin 
along  the  countryside  evidenced  a  disposition,  as  soon  as  I 
came  in  sight,  to  get  over  the  fence  or  tnc  stone  wall  along  the 
roadside,  and  take  with  him  the  vehicle  to  which  he  was  at- 
tached. As  long  as  these  vehicles  were  driven  by  strong  men 
ani  good  drivers,  .is  countrymen  generally  are.  I  did  not 
grtatly  worr>-.  In  most  such  case!«  1  simply  stopped  my  auto- 
mobile and  let  Dobbin  go  galloping  and  shying  past.  But 
when  the  carriages,  as  happens  in  a  considerable  proportion  of 
cases,  were  driven  by  women,  I  felt  much  less  easy  in  my 
mind.  I  have  caused  one  runaway  with  my  machine,  and  I 
am  not  anxious  to  cause  another,  especially  in  the  case  of  car- 
riages laden  with  women  and  children. 


Hore  Detail,  Please. 


Kew  York.  Nov.  jo. 
E'litor  Horseless  Age: 

fpclosed  please  find  a  rough  sketch  of  a  speed  changing 
driver  and  reverse  of  vehicle.  I  have  been  thinking  and  try- 
ing to  gtt  the  above  with  the  least  mechanism  possible  and 
still  have  something  practical. 

\i  you  have  time  and  if  not  taking  up  too  much  space  in  your 
valuable  paper,  will  you  kindly  publish  a  lew  drawings  ol  the 
above  in  simple  form?  I  hope  you  will  criticise  the  belt  sys- 
tem and  let  me  know  if  it  is  practical  or  not.  W.  F.  Q. 


The  device  ^hows  a  drum  on  crank  shaft  and  open  and 
crossed  belts  leading  therefrom  to  tight  and  loose  piUleys  on  a 
countershaft:  on  this  last  is  a  conical  pulley  and  another  belt 
from  this  to  a  similar  pulley  on  rear  axle,  the  scheme  being 
to  !>top.  reverse  or  go  abend  with  the  first,  and  change  the 
speed  by  moving  the  belt  on  the  conical  pulley. 

if  the  bells  maintain  a  constant  tension,  move  when  required 
quickly  and  easily,  and,  furthcnnorc,  need  little  mechanism. 
the  arrangement  submitted  would  be  practical.  The  sketch 
provides  for  none  of  these,  and  we  trust  our  friend  will  favor 
us  with  further  details  as  to  the  necessary  working  parts  he 

has  contemplated.  R.  I.  C. 

i#—  ■- 

**A  5ugs:e5tion'*  Criticised. 

New  York.  Dec.  i8. 
Editor  Horseless  Age; 

In  regard  to  the  suggestion  of  a  ihrec-cylindcr  motor,  in  your 
is^uc  of  Dec.  13.  would  say  that  one  built  nn  the  lines  indi- 
cated, must  have  a  number  ol  good  points;  in  my  judgment, 
however,  there  will  be  one  serious  objection. 

The  probabilities  are  that  the  cylinder,  or  cylinders,  below 
the  center  line  will  get  an  excess  of  lubricating  oil,  which  will 
inevitably  cause  trouble.  Even  where  the  cylinders  arc  level 
any  excess  of  oil  will  work  hack  into  the  compression  space, 
where  it  will  cause  smoking  and  coating  of  the  ignition  points. 

To  overcome  this  objection  the  motor  would  have  to  be 
placed  on  its  sitle— that  is,  with  the  fly  wheel  placed  horizon- 
tally cither  above  or  below  the  crank  case.  In  the  latter  case 
the  valves  and  gear*  for  actuating  tame  would  be  placed  on  the 
top.  where  I  hey  can  easily  be  got  at. 

\  four-cycle  motor  would  have  to  be  designed  to  run  in 
either  one  of  two  ways:    One  way  the  explosions  following 


each  other  in  the  three  cylinders  in  the  direction  of  rotation 
of  the  shaft,  will  give  three  impuliies  dtuing  one  revolution  and 
none  during  the  next:  the  other  way  the  explosions  following 
each  other  in  the  opposite  direction,  will  give  an  impulse  every 
two-thirds  of  a  revolution,  the  impulses  following  each  othe 
in  continuous  and  regular  rythmical  sucession.  The  latte 
shotild  give  satisfactory  results.  H.  W.  S. 


What  nixture? 


South  Orange,  N.  J,,  Nov.  a?. 
Editor  Horseless  Age: 

Can  you  tell  roe  through  the  columns  of  your  paper  what 
mixture  of  air  and  gasoline  or  gasoline  gas  will  produce  ihc 
best  results  when  ignited  in  an  engine  cylinder? 
At  what  period  of  the  stroke  should  ignition  take  place? 

M. 


1.  Af  brief  attempt  to  answer  would  be  productive  of  mis- 
understanding. You  will  find  the  queiition  of  the  explosive 
qualities  of  various  mixtures  of  gasoline  and  air  discussed  at 
some  length  in  Prof.  Redwood's  work  on  "Petroleum." 

2.  Note  page  14,  Nov.  [5.  iSgp.  We  may  add  that  when 
starting  a  motor  with  considerable  lead  there  is  danger  of  a 
back  explosion;  some  inventors  avoid  this  difticulty  by  a  de- 
vice for  changing  the  ignition  point  temporarily.  The  engine 
used  on  die  Georges  Richard  machine  is  of  this  type. 

R.  I.  C. 


A  Cheap  Muffler. 


Cassville,  Wis.,  Dec.  10. 
Editor  Horseless  Age: 

I  have  seen  so  many  inquiries  In  your  valuable  journal  in 
regard  to  mufflers  for  gasoline  engines  that  I  am  in  hopes  a 
<!cscriptlon  of  the  one  I  am  using  may  be  of  general  interest. 
It  cost  35  cents  to  make,  weighs  about  30  ox.,  has  no  back 
pressure  that  I  can  discover,  can  be  made  of  any  shape  or  sire, 
placed  anywhere  desired,  and  after  passing  through  the  ex- 
haust is  cuul. 

I  had  mine  made  by  the  local  tin.<imith,  and  t|  muffles  the 
sound  so  that  a  2  h.p.  engine  cannot  be  heard  more  than  a  few 
yards — in  fact,  the  clack  of  the  valves  is  louder  than  the 
exhaust. 

Ir  is  made  of  common  sto\-e  pipe.  A  is  a  gas  pipe  nipple 
screwed  un  the  exhaust  of  the  engine.  I  is  a  sheet  iron  pipe 
that  slips  on  the  nipple  and  is  held  by  a  rivet,  2  is  a  solid  dia- 
phragm in  Ihc  pipe  I.  below  which  arc  punched  enough  !^-io. 
holes  to  equal  the  area  of  the  exhaust  port,  4  is  a  jacket  around 
the  pipe  I.  with  a  diaphragm.  3.  pcrfor.ited  with  a  like  numbe-r 
of  holes  above  the  diaphragm.  The  pipe  I  has  the  same  num- 
!)cr  of  holes  and  above  the  jacket  .igain  the  same  number  of 
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perforations.  The  pipe  I  is  completed  by  &  solid  cap  on  top. 
The  radiation  of  heal  from  the  jacket  4  creates  a  partial  vac- 
uum sufficient  to  counteract  the  back  pressure  caused  by  split- 
ting the  exhaust  to  pass  through  the  first  scries  of  holes. 

It  can  be  made  double  and  hot  air  drawn  from  between  the 
jackets  to  the  inlet  part;  it  can  he  made  Hat  and  placed  under 
the  gasoline  lank  or  used  as  a  foot  warmer  in  cold  weather. 

W.  P.  HARTFORD. 


MINOR   MENTION, 


Hydraulic  Steering;  Device. 

Rochester,  N.  H..  Nov.  30. 
Editor  Horseless  Age: 

Inclosed  I  send  you  a  device  for  steering  automobiles  that 
you  will  treat  with  all  the  indulgence  due  to  a  person  that  is 
not  versed  in  mechanics.  As  you  can  see  by  the  accompanying 
design,  the  whole  affair  cnnsisi.x  o(  two  pi^lims  playing  in  two 
cylinders  full  (if  glycerine.  When  the  communication  is  in- 
terrupted between  the  two  cylinders  it  will  be  impossible  to 
tun  the  5.teering  handle  and  the  vehicle  will  move  always  in 
the  same  direction  in  spite  of  the  irregularities  nf  the  road.  If 
yon  deprcas  the  handle  G  and  thtrchy  open  the  valve  E  you 
allow    the  flowing  of  the  liquid   irom  one  cyliiuler   into   the 
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other  more  or  less  rapidly,  according  to  the  degree  of  opening 
oi  the  valve  E.  and  consequently  of  steering  the  vehicle  in  any 
direction.  Let  us  suppose  that  while  steering  the  handle  would 
be  jerked  off  the  hand  of  the  dri\cr;  the  spring  H  would  push 
up  the  handle,  close  the  valve  E  and  prevent  any  further  lurn- 
inu  o(  the  wheeif.    Yours  truly. 

ERNEST  DUVAL.  M.D. 


A — Steering  post  carrying  an  arm,  B.  connected  with  two 
pistons,  C.  moving  in  two  cylinders  freely  communicating 
with  the  tubes  D.  filled  with  glycerine. 

ti — Valve  interrupting  the  communication  between  the  two 
halves  of  the  tube  D. 

F — Forked  lever  operating  the  valve  E. 

G — Steering  handle  hinged  on  the  steering  post. 

H — Spring  supporting  the  steering  handle  and  thereby  clos- 
ine  the  valve  E. 

f — Arm  connected  with  the  hubs. 

ITiere  is  a  lamiliar  look  about  this  interesting  device,  but  we 
^cannot  ju-st  now  remember  fully.  At  least  one  hydraulic  ar- 
rdi'.gemcnt  of  a  similar  character  has  been  shown  in  The 
lorseless  Age.  R.  I.  C. 


The  Elmore  Bicycle  Co.,  Qyde,  0-.  will  manufacture  auto- 
mobiles. 

The  Druid  HJII  Park  Board.  Baltimore,  Md.,  is  in  favor  of 
admitting  all  kinds  of  motor  carriages  to  the  park. 

The  great  beef  packing  house  of  Swift  &  Co.,  St.  Joseph, 
Mo.,  have  introduced  an  electric  delivery  wagon. 

The  Eisenhuth  Horseless  Vehicle  Co.,  of  New  York,  is  al^t 
to  increase  its  capital  stock  from  $1,000,000  to  $10,000,000. 

The  New  Haven  Electric  Cab  Co.,  has  been  organized  with 
$60,000  capital  ;o  introduce  Lead  Cabs  in  New  Haven,  Conn. 

The  New  Jersey  Electric  Vehicle  Transportation  Co.  is 
looking  for  a  site  for  a  centra!  Lead  Cab  station  in  Newark, 
N.  J 

T.  B.  Lasher,  of  Bridgrport.  Conn  .  has  obtained  a  license 
to  operate  motor  coaches  seating  13  persons  in  the  city  of 
NcM'  Haven,  Conn. 

The  subject  for  discussion  ;it  the  meeting  of  the  Electrical 
Section  of  the  Franklin  Insiiiuic,  to  be  held  on  Friday  even- 
ing, Dec.  22.  will  be  "Autumobilrs." 

The  Western  Automobile  Co.,  capital  $6,000,000.  The  incor- 
porators are  H.  M.  Martin,  A.  H.  Chctsclain,  John  H.  Curtis 
and  David  H.  Roolin,  of  CamdcPt  N.  J. 

A  new  Maine  corporation  is  the  Rotary  Motor  Vehicle  Co,; 
capital,  $400,000;  incorporators,  E.  K.  Porter  and  W.  R.  Whit- 
ing, of  Boston,  and  N.  S.  H.  Sanders,  of  Danvers,  Mass. 

Among  recent  New  Jersey  corporations  is  the  Western  Au- 
tomobile Co..  capital  $6,000,000.  The  incorporators  are  H.  M. 
Martin,  A.  H.  Chctsclam.  John  H.  Curtis  and  David  H. 
Roclin,  of  Camden,  N.  J. 

Last  Saturday  night  fire  burnt  out  the  upper  Roors  of  the 
factory  of  the  Electric  Vehicle  Co.,  211-219  East  Forty-second 
St.,  New  York,  consuming  3  nunitwr  of  Lead  Cabs  and  involv- 
ing a  loss  of  $150,000,  covered  by  insurance. 

Owing  to  increasing  business,  the  Boston  Gear  Works  have 
removed  irom  31  Hartford  St.  to  the  corner  of  Purchase  and 
Pearl  Sts..  where  they  cjccupy  an  entire  floor  and  have  in- 
creased facilities  for  the  production  of  their  superior  special 
steel  motor  vehicle  chain,  compensating  gears,  etc. 

Walter  Hay  has  sold  out  to  his  partner  his  interest  in  the 
Hay  &  Hoichkiss  Co.,  New  Haven,  Conn.,  and  is  desirous  of 
placing  his  valuable  experience  in  the  designing  of  motor  ve- 
hicles at  the  disposal  of  capitalists  wishing  to  engage  in  the 
business.  He  may  be  addressed  in  the  care  of  The  Horseless 
Age. 

The  Dayton  Electrical  Mfg.  Co..  Dayton,  O..  arc  patting 
on  the  market  three  different  types  of  igniting  apparatus  for 
gas  and  gasoline  engines.  That  (or  small  motors  consists  of 
two  semi-dry  starting  batteries,  a  dynamo,  spark  coil  and 
switchboard,  all  properly  wired  so  that  any  one  can  connect 
it  up  to  an  engine. 
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Balancing — A  Suggestion. 


By  E.  J.  Stoddard  and  C.  E.  Wisner. 


Miiicr%'a  caiue  into  existence  perfect  and  complete,  but  her 
children  need  maturing.  The  tust  embodiment  of  an  idea  is 
complex  and  inapt  and  devc-loprnent  is  in  the  line  of  simpli- 
lication.  It  is  well  to  balance  n  gas  engine  used  upon  a  vehi- 
cle.    Can  It  be  done  without  too  much  complication? 

We  send  you  herewith  an  illustrative  drawing  in  the  nature 
of  a  suggestion. 

In  a  gas  engine  I  he  impulses  are  violent.  We  should  there* 
fore  cushiun  them,  'ITie  resilient  member  between  the  power 
and  its  work  is  a  tried  and  approved  expedient.  We  may  try 
it  with  confidence. 

In  the  drawing  .\  Is  a  gear  wheel  with  exterior  and  interior 
teeth.  B  and  C  arc  small  gear  wheels  meshing  respectively 
with  interior  and  exterior  iccth  ol  the  wheel  A.  The  wheel  A 
carries  the  driving  shaft  with  it.  D  is  the  double  cylinder  of 
the  engine  having  the  comhustion  chaniber  in  common.  The 
gear  wheels  K  and  C  are  on  the  engine  shafts,  as  are  also  the 
two  fly  wheels  K  and  F 

The  shafts  E  and  F  turn  in  opposite  directions,  as  indicated 
by  the  arrows,  and  Ihe  two  pistons  arc  always  held  in  the  same 


relative  positions  by  the  said  gear  wheels  meshing  with  ibc 
wheels  A.    The  engine  is  practically  balanced. 

To  avoid  complications  we  dispense  with  the  change  speed 
gearing  and  govern  the  engine  by  altering  the  tension  of  the 
sprmg  on  the  inlet  valve.  It  will  be  noticed  ihat  the  engine 
forms  the  strut  for  the  frame,  and  that  the  structure  wlU  be 
rigid. 

The  pressure  of  the  gases  upon  the  piston  is  largely  lalcea 
off  from  the  shafts  and  comes  directly  upon  the  driving  wheel 
A,  thus  avoiding  friction  to  a  large  extent.  The  reaction  ot 
the  spring  5  has  a  tendency  to  raise  up  the  forward  wheels. 
tJius  making  them  run  easier,  and  to  add  the  weight  taken  oB 
from  the  front  wheels  to  the  weight  on  the  rear  wheels,  tlms 
making  tliem  hold  better. 

Of  course  \\c  do  not  claim  tliai  this  drawmg  illustrates  all 
the  practical  details.  We  present  it  only  as  a  suggestion.  The 
parts,  however,  generally  have  their  proper  relative  sizes. 


A  lady  with  her  daughter  sealed  in  a  DecauvtUe  voiturette 
was  trying  to  start  the  motor.  She  turned  the  fly  wheel  tor 
some  time  in  the  presence  of  a  large  crowd  of  interested  spec- 
tators, and  remarked  impatiently  to  her  companion.  "I  can't 
get  an  explosion."  A  boy  in  the  crowd,  hearing  this,  ex- 
claimed:   "Stand  back!    There  is  going  to  be  an  explosion!" 


..^        -.V. 
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OUR  FOREIGN  EXCHANGES. 


The  ninerva  Hotor. 


The  motor  trials  at  AubcrvilHcrs  under  the  patronage  of  La 
Locomotion  Automobile  have  put  in  evidence  the  curious  and 
interesting  motor  suhmtltct)  by  La  Minerve  SociM^,  the  first 
of  the  series  that  compauy  has  under  construction. 

The  original  feature  of  this  motor  consists  in  an  interior 
cooling,  which,  in  combination  with  the  cooling  influence  of 
the  ordinary  6angcs,  prevents  overheating  in  much  more  cer- 
tain manner  than  when  effected  by  simple  cylinder  tianges. 

As  may  be  sct-n  in  the  figure,  the  piston  P  is.  at  its  upper 
end,  ejctcnded  by  C,  forming  2  smaller  second  piston,  which 
slides  in  the  cylinder  A',  equally  less  than  the  cylinder  A. 

In  this  manner  the  interior  of  the  piston  P,  and  necessarily 
tfae  inside  ni  the  crank  case  B,  is  in  constant  communication 
with  the  exterior  air.  which  is  drawn  in  and  exhausted  through 
the  passage  C,  by  the  movement  of  ilie  inston.  This  arrangc- 
mer.t  guarantees  a  perfect  cooling  system  and  permits  giving 
this  motor  a  high  compression  without  heating.    These  motors 
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have  been  able  to  sustain  compressions  of  4  kg.  500,  the  max- 
imum temperature,  under  a  lengthy  application  of  the  brake. 
not  exceeding  280  dcg.  Cent. 

When  the  motor  is  applied  to  a  vehicle,  the  cooling  by  the 
circulation  of  the  air  among  the  flanges,  added  to  the  interior 
cooling  action,  -will  prevent  the  temperature  being  raised 
above  150  dcg-,  even  after  several  hours'  work. 

The  other  details  of  t.a  Mincrv'c  motor  arc  alike  to  those  of 
similar  engines.  They  have  been  the  subject  of  profound  study 
and  all  parts  liable  to  wear  have  been  furnished  in  tempered 
steel. 

The  tightness  of  the  piston  is  a.isured  by  the  segments  s  and 
s'.  fitted  to  the  large  and  small  piston,  as  in  other  ordinary 
motors.  The  connecting  rod  T  turns  the  rii.sk  cranks  V  by  ilie 
pin  M,  V  V  arc  keyed  on  a  a  and  inclosed  in  the  crank  case  B. 
crank  shaft  a  carries  at  one  end  the  pinion  p,  which  gears 
with  the  pinions  p'  p*.  These  last  work  the  cam  k,  which 
controls  the  rod  k'  of  the  exhaust  valve  S'.  The  admission 
valve  S  works  automatically  and  the  vaWe  cases  are  ea.qily 
reached  by  way  of  the  threaded  cap  c.  The  ignition  is  elec- 
trical. 

We  understand  that  the  motor,  type  M.  A.,  is  supplied  for 
an  effective  strength  of  120  kilogram  meters,  lii  e.h.p. 

So  far  we  have  followed  our  contemporary,  La  Locomotion 
.\ntoinobi1e,  and  would  c:ill  attention  to  such  peculiarities  of 
the  motor  as  seem  worth  additional  mention. 

We  do  not  call  to  mind  an  exact  counterpart  of  this  peculiar 
design,  bm  with  a  view  to  getting  a  double  acting  explosive 
engine  the  experiment  has  been  tried  of  enlarging  the  piston 
rod  and  having  an  opening  in  the  center  of  rod  fnr  the  free 
circulation  of  air  along  the  bore,  for  the  .same  purpose  sought 
by  the  designer  of  the  Minerve  motor.  This  enlargement  cuts 
down  the  effective  piston  area  and  we  shall  await  the  forth- 
coming tests  with  some  curiosity  to  learn  whether  the  in- 
creased cooling  efficiency  is  or  in  not  balanced  by  the  de- 
creased area  of  piston.  The  exr^cnse  in  fitting  up  the  additional 
^piston  and  cylinder  must  also  come  in  for  con.ti deration,  as 
well  as  the  subsequent  maintenance  and  the  disadvantage  of 
increased  weight,  The  inclosed  gears,  and  having  the  valves 
on  a  common  axis,  so  that  they  can  be  bored  by  a  single  set- 
ting in  position,  seem  as  commendable  as  the  nuts  in  crank 
case  arc  otherwise. 


The  ''L.  B."  Two-Speed  Gear. 


TNI   MINERVA    MoTOR 


The  "T.  B"  is  the  name  of  a  new  two-speed  gear  for  motor 
tricycles  and  light  motor  vehicles  which  h.i9  lately  been  in- 
troduced by  M,  Alphonsc  Eldin.  of  21  Place  Bellecour.  Lyons. 
France.  Referring  to  the  sectional  illustration  herewith  it  will 
be  seen  thai  the  motor  shaft  A  is  extended  and  at  its  end  car- 
ries a  pinion,  a,  in  mesh  with  a  pinion,  B.  which  with  the 
wheel  D  rotates  on  a  small  shah.  b.  supported  in  the  case  C. 
The  wheel  D  gears  with  a  pinion.  K,  keyed  on  a  hollow  shaft, 
c,  surrounding  the  motor  shaft.  At  the  other  end  of  e  is  a 
pinion,  F,  meshing  witli  the  targe  gear  wheel  of  the  tricycle. 
The  case  C  is  mounted  loosely  on  the  shaft  by  means  of  a 
sleeve,  c,  in  such  a  w.iy  ihai  it  is  free  to  rotate.  Around  the 
sleeve  c  a  ring  of  expanding  metal.  H,  is  arranged,  the  inner 
arc  oi  which  is  opposite  to  the  sleeve  c,  while  the  outer  face  can 
be  brought  in  contact  with  a  disk,  c'.  formed  on  the  hollow 
shaft  e.  Tliis  ring  is  broken  at  h  to  receive  a  piece,  I,  the 
lower  portion  of  which  rests  in  a  cavity  formed  in  the  sleeve 
c.    The  ring  H,  by  reason  of  its  elasticity,  normally  tends  to 
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bind  on  ibe  disk  c*.  A  band  brake.  J,  is  proviclcd  around 
one  (lari  of  the  ring,  by  means  of  which  the  lailcr  can  be  madr 
to  bind  on  the  sleeve  c.  The  action  of  the  gear  is  described  as 
lotlows.  When  the  band  brake  J  is  applied  and  the  ring  H  is 
ihua  in  rigrid  contact  with  the  sleeve  c.  the  whole  of  the  year  is 
firmly  heUl  Under  these  conditions  the  pinion  a  drives 
the  wheel  B  and  the  group  B  D.  the  pinion  D  actuates  the 
pinion  E  and  consequently  the  sleeve  c.  tlie  pinion  F  and  the 
gear  wheel  G,  the  power  of  the  motor  being  thus  transmitted  to 
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the  tatter  at  a  reduced  5pced,  according  to  the  ratio  of  the 
pinions.  To  permit  ihp  motor  to  drive  the  machine  at  its 
normal  speed,  the  band  brake  J  is  released,  the  rmg  H  regains 
itji  normal  diameter  and  comes  into  contact  with  the  disk  c'. 
Aa  a  result  of  the  friction  between  the  disk  and  the  ring  the 
latter  tends  tc*  rotate  in  the  same  dirert:on  as  the  disk;  the 
pitce  I  alters  its  position,  the  tendency  bring  (or  it  lo  open  to 
a  larger  extent,  the  break  in  the  ring  H  forcing  the  outer  sur- 
face of  the  latlcr  on  lo  ihe  disk  until  perfect  contact  is  made 
between  the  two.  The  case  C.  which  is  oil-containing,  is  thus 
brought  into  rigid  connection  with  the  disk  c'  and  the  whole 
gc;ir  and  case  are  driven  at  the  same  speed  as  the  motor  shaft. 
All  that  is  necessary  to  change  to  the  low  gear  is  to  apply  the 
band  brake  J.  the  latter  being  controlled  by  a  handle  fixed  in  a 
convenient  position  on  the  frame  of  the  machine,  The  makers 
claim  that  the  device  is  most  effective  in  operation  and  works 
without  fthock  or  noise. 


THE   TOWARD   STEAM   FREIGHT  WAGON. 

T.  Toward  &  Co.,  of  St.  Lawrence  Works,  Ncwcastle-on- 
Tyne,  have  recently  built  a  slcam  wagon  for  a  finn  of  mine 
owners  in  Yorkshire.  From  the  illustration  of  the  vehicle 
<Fig.  i)  it  will  be  seen  that  the  wagon  is  mounted  on  a  strong 
steel  frame  with  horn  plates  (locomotive  style).  This  in  turn 
is,  in  the  case  of  the  hind  end.  suspended  by  spiraJ  springs  on 
axle  boxes,  and  a  steel  shaft,  on  which  the  steel  road  driving 
wheels  arc  mounted,  the  front  end  is  supported  on  a  fore  car- 
riage with  lartiinatcd  springs  nnd  turn  plate  on  a  steel  shaft* 
and  steel  front  wheels  with  special  auxiliary  iron  tires.  The 
steering  is  controlled  by  a  band  wheel,  worm  wheel,  and  chains 
on  the  traction  engine  principle.  The  coup  is  built  of  sled 
throughout,  with  a  swinging  door  behind,  and,  after  being 
hinged  to  the  untlerframe,  is  fitted  with  mechanical  tipping 
gear  for  discharging  its  load.     The  vehicle  is  filled  with  two 
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TOWARD    STRAU   WAGON. 


independent  brakes  and  band  brake  on  the  intermediate  shaft 
acitmted  by  a  pedal  and  one  pair  of  band  brakes  on  the  driving 
wheels  worked  by  a  lever.  The  propelling  machinery  consisu 
of  a  pair  of  compound  reversing  horizontal  engines,  capable  of 
developing  25  i.h.p.,  pbccd  directly  below  the  under  frame 
and  geared  with  two  speeds  (8  and  4  miles  per  hour),  and  dif- 
ferential gear  lo  an  intermediate  shaft,  which  in  its  turn  is 
geared  direct  with  pinions  Into  an  intermediate  spur  wheel 
on  each  driving  wheel  and  entirely  cased  in  this,  dispensing 
with  the  usual  chains  and  sprocket  whceU. 

Steam  is  supplied  at  2on  Ibn.  per  square  inch  by  a  Toward 
high  pressure  water  tube  boiler  described  below.  It  is  placed 
right  in  front  of  the  driver,  as  also  are  the  manipulating  levers 
and  steering  gear.  The  feed  tank,  which  carries  enough  water 
fur  a  12-mile  journey,  is  fitted  below  the  under  frame,  and  the 
feed  pump  is  arranged  so  that  the  water  can  be  pumped  into  the 
bfjiler  by  the  main  engine  while  the  vehicle  is  standing,  The 
exhaust  fteam  pa§ses  through  a  filler  tank,  and  then  exliauU5 
into  the  chimney,  there  being  no  visible  steam  while  running. 
An  end  view  and  longitudinal  sectional  elevation  of  the  To- 
ward light  high  pressure  boiler,  the  claims  for  which  axe  high 
generative  efficiency,  lightness  and  compactness,  and  a  high 
factor  of  safety,  are  shown  in  Figs.  2  and  .1-  The  boiler  is  of 
simple  construction,  and  consists  essentially  of  two  tube  plates 
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inclined  vufTictently  to  prnmote  a  rapid  circulation  in  a  definite 
direction.  These  are  conncctc<l  at  their  upper  portion  by  a  sin- 
gle large  tube,  which  acts  as  a  steam  drum,  and  at  their  lower 
portion  by  water  tubes  and  by  the  requisite  stay  tubes,  the 
water  level  extending  up  into  the  drum.  Embossed  steel  plate 
covers  or  end  door<;  suitably  stayed  form  llic  water  pockets, 
into  which  the  tubes  open.  By  the  removal  of  the  end  covers 
and  the  cIcaninR  doors,  on  the  side  of  the  boiler  casing,  easy 
access  is  gained  to  all  the  tubes  and  drum,  inside  and  out.  Eor 
cleaning:  when  necessary  or  for  repairs.  The  top  and  sides  of 
the  boiler  are  inclosed  by  a  casing  of  light  steel,  which  ex- 
tends below  the  lube  plates,  and  serves  to  form  the  himace,  and 
to  support  the  grate.  The  boiler  is  generally  lined  with  fire- 
brick, thoujih  where  the  greatest  lightness  attainable  is  not 
aimed  at,  water  spacer  may  be  used  all  around  the  furnace. 
Thai  the  boiler  is  a  quirk  steamer  is  shown  by  the  following 
particulars  of  a  test  made  with  a  boiler  of  this  type,  measur- 
int;  only  2  ft.  2  in.  by  i  ft.  10  in.,  by  4  ft.  high,  including  ash 
pit,  and  fitted  with  i-in.  steel  tubes:  Lighted  up  coke  fire, 
1:18:  water  boiling  from  all  cold.  i:.t2;  10  lbs.  of  stem,  i:j6:  ao 
lbs.  f  steam,  1:38:  50  lbs.  of  steam.  1:40:  100  lbs.  of  tlcatn, 
1:41;  150  lbs.  of  steam.  1141M:  180  lbs.  of  steam,  safety  valve 
llfTed,  i!.<2:  trial  began  with  strong  blast  in  chimney,  1:46; 
finii^hed,  2:46.  An  "evaporation  test"  to  determine  the  capacity 
of  the  boiler  followed.    Cold  water  to  the  amount  of  615  lbs, 


wa^  evaporated  in  an  hour  at  a  pressure  of  190  lbs.  per  square 
inch  above  atmospheric  pressure,  the  steam  being  perfectly 
dry. 

In  a  modified  form  of  the  boiler  (Figs.  4  and  5)  the  back 
w.itcr  pocket  is  dispensed  with,  and  in  its  place  the  back  fur- 
nace casing  plate  is  perforated  to  rcci-ivc  and  support  the  back 
ends  of  the  tubes  (which  arc  closed  and  fitted  with  screw 
pIuKs)j  which  project  through  it  sufhcicntly  to  allow  for  any 
collection  of  deposit  In  this  way  the  boiicr  can  be  worked 
for  long  periods  without  frar  of  tlic  tube  ends  tieing  burnt. 
The  front  water  pocket  is  somewhat  enlarged,  the  steam  drum 
being  retained,  while  in  certain  circumstances  circulating  lubes 
Hfe  fitted  Irom  the  front  of  the  reservoir.  It  is  also  possible  to 
dispense  with  the  steam  drum,  and  somewhat  further  enlarge 
the  front  pocket,  thus  giving  a  further  reduction  in  weight. 
Under  all  circumstances,  however,  the  boilers  are  substantially 
designed  to  work  continuously  under  heavy  work  without 
giving  trouble. 
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pAKTiES  having  copies  of  the  November,  1895, 
*  namber  of  Thh  Horsrless  Agb,  which  they 
are  willing  to  sell  or  exchange  for  later  numbers,  are 
re(iuested  to  communicate  with  the  publiaber. 
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]u  uur  issue  of  Oct.  14  we  published  a  line  drawing  and  de- 
scription of  the  Cutassc  Buchft.  or  new  con)bustion  chamber 
hcAd,  which  has  been  got  out  for  increasing  the  power  of  De 
Dion  motors  without  overheating.  The  illustration  hcrewitli 
will  (pve  an  idea  of  its  general  appearance.  It  will  be  seen  that 
the  exhaust  and  inlet  valves  arc  right  on  the  top  of  the  com- 
bustion chamber,  in  the  direct  line  of  the  travel  of  the  piston. 
The  exhaust  valve  is  timed  by  a  cam  and  lifting  gear,  worked 
from  the  motor  shaft.  The  gas  is  admitted  into  ihe  chamber 
right  abitve  tlie  ptston.  and  ihc  idea  is  that  Ihe  explosion  takes 
place  directly  downward,  and  nut  from  the  bide,  as  in  the  or- 
dinary side  combustion  chambers.  Not  only  so.  the  combus- 
tion chamber,  i:  is  claimed,  is  much  more  perfectly  cleared  at 
each  exhati5t  strokf',  as  the  products  of  combustion  are  less 
likely  to  hang  nbnut  the  combustion  chamber.  We  are  unahtc 
to  say  whether  the  claim  ci  the  manufaciiircrs,  Messrs.  Buchel 
et  Cie.,  can  be  5ubst.inii.iird,  but  they  guaraniee  30  per  cent, 
nioic  power  by  their  Cul;nse.  \Vc  tinder^land  that  the  United 
Moior  Industries,  of  64  and  65  Holborn  Viaduct,  have  the 
sole  British  agency  for  the  fitting,  and  that  they  are  having 
it  tested  by  two  or  three  well  known  motor  tricyclisls  in  this 
country.  The  result  of  their  tests  will  no  doubt  be  looked  for- 
ward to  with  inierest.'Thc  Autocar. 
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UNITED  STATES   PATENTS. 

No.  638,029— Nov.  j6,  itJ99— Motor  Vehicle.— Barton  L. 
Peck,  Detroit,  Mich. 

Fig.  I  is  a  diagram  plan.  Fig.  2  is  an  enlarged  sectional  plan 
of  gearing.  Fi^.  j  is  a  section  on  line  x  x.  Fir.  2.  Fig  4  is 
a  rietail  view  of  the  cam  for  operating  cluirh. 

The  device  is  specially  contrived  to  proviile  a  more  or  less 
flexible  connection  between  the  drive  shaft  and  the  dnvcn 
wheels  The  inventor  daini.s  that  with  this  construction  as 
described  ic  will  be  readily  understood  thai  whenever  motion  is 
imparled  to  the  shaft  D  all  the  gears  in  the  train  meshing  with 
the  gear  wheel  E  will  be  driven,  but  the  gears  in  the  train 
corrscponding  10  the  gear  wheel  F  will  remain  stationary  un- 
less one  of  the  clutches  is  operated.  When  one  of  these 
cltitches,  such  as  V,  is  operated,  motion  will  he  imparted  there 
through  to  the  gear  wheel  F  and  also  to  the  other  gears  of  the 
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train.   These  other  gears,  however,  run  loosely  upon  their  re- 
spective shafts  as  idlers,  with  the  exception  of  the  particular 


one  through  which  the  driving  is  effected.  Thus  when  the 
clutch  V  is  i>peratcd  the  gear  F  will  be  driven  in  the  same 
direction  as  the  shaft  D.  When  the  clutch  V  is  used  the  gear 
F  will  also  be  driven  in  the  same  direction,  but  at  a  slower 
speed.  Again,  when  the  clutch  V*  is  operated  the  {tear  F  wilt 
be  driven  in  the  same  direction  at  a  still  .slower  speed.  When 
the  clutch  V  is  operated,  the  direction  of  movement  of  the 
genr  F  wil  be  reversed,  and  this  is  accomplished  by  placing  an 
intermediate  gear,  \P.  between  the  gear  wheels  U'  U*.  which 
will  reverse  the  direction  of  the  latter. 

1  he  shafts  N.  O  and  P  are  preferably  hollow  and  are  pro- 
vided with  a  series  of  apertures,  t,  while  at  the  ends  of  said 
shafts  are  formed  the  chambers  m  in  the  bearings  Q.  which 
serve  as  oil  pockets,  from  which  tlie  lubricant  is  distributed 
thnnigh  the  hollow  shafts  and  apertures  I  This  arrangc- 
niftit  perfectly  lubricates  the  bearings  for  the  sleeves  upon  said 
shafts,  and  as  the  latter  completely  cover  the  shaft  dust  and 
dirt  will  be  cfTcctually  excluded  from  the  bearings. 

The  clutches  on  the  different  shafts  are  preferably  staggered 
in  relation  to  each  other,  so  as  to  facilitate  their  connections 
with  the  operating  levers.  The  clutch  V  is  also  preferably  lo- 
cated within  the  gear  wheel  F,  wh'ch  is  recessed  to  receive  the 
friction  disks  g  1. 

The  levers  fur  operating  the  clutches  may  be  arranged  in  any 
suitable  way;  Imt  in  the  rlrawings  are  shown  two  levers,  p  and 
p'.  secured  respectively  to  the  rock  shafts  q  and  q'.  journalcd 
in  the  casing.  Mounted  upon  these  rock  shafts  are  heads,  r 
and  r',  which  arc  provided  with  cam  slots  with  which  the  ends 
of  the  levers  t,  t'.  t*  and  t'  engage.  These  levers  correspond 
in  number  to  the  clutches,  and  they  are  fulcrumed  in  suitable 
standards,  such  as  u  and  u'.  while  their  opposite  ends  arc 
bii'urcatc<l  to  engage  respectively  with  the  sleeves  k  of  the  dif- 
ferent clutches. 

V  is  a  rock  arm  loosely  pivoted  on  the  shaft  q'  and  carrying 
at  its  free  end  a  brake  shoe  adapted  to  engage  with  tlie  per- 
iphery of  the  casing  of  the  clutch  V*. 

w  is  a  rod  pivotally  connected  at  one  end  to  the  arm  v  and 
.it  its  opposite  end  connected  to  an  eccentric  on  the  shaft  q. 

The  parts  above  described  arc  so  arranged  and  the  cam 
slots  in  the  heads  r  and  r'  arc  .in  formed  that  by  tlirowing  the 
IcvcTS  p  and  p'  to  various  points  any  one  of  the  clutches  may 
be  operated  or  all  may  be  released,  while  by  operating  the 
lever  p  in  the  reverse  direction  the  brake  may  be  applied. 
Moreover,  the  arrangement  is  such  that  by  throwing  the  han- 
dles of  either  of  said  levers  p  and  p'  forward — that  is,  from 
their  central  position  in  the  direction  of  forward  movement  of 
the  vehicle — the  proper  clutches  will  b<r  operated  to  drive  the 
vehicle  forward,  while  by  throwing  said  levers  backward  one 
of  them  (the  lever  p>  will  reverse  the  direction  of  the  vchic'c 
and  the  other  one  (the  lever  p')  will  apply  the  brake. 

Four  claims.    .Application  filed  May  8.  1899. 

No.  638,141— Nov.  aS,  1890— Hansom  Cabs. — Geo.  J. 
Quiiisler,  Brookline,  and  Geo.  W.  McNcar,  Aubumdale,  Mass. 

Two  claims.    Application  filed  .\ug.  18.  1899- 

No.  638,230— Dec,  5,  1899— Binding  Post  and  Connection  for 
Electrical  .Apparatus, — Alex.  Fischer,  New  York,  assignor  to 
A,  R.  Sha'.iuck.  of  same  place. 

The  invention  has  for  its  object  to  provide  a  mcana  for  elec- 
trically connecting  a  conducting  wire  to  any  electrical  appli- 
ance— snch,  for  example,  as  on  induction  coil — in  such  a  man- 
ner as  that  the  conn<.>ctton  will  be  completely  impervious  to 
moisture,  cither  at  the  joint  or  elsewhere. 

The  invention  consists,  first,  in  the  construction  of  the  con- 
necting device  which  is  secured  to  the  conducting  wire,  and. 
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second,  in  the  combination  of  ihat  device  with  a  casing  of  in- 
sulating and  impctvions  maicrial  inclosing  the  appliance  in 
sudi  a  wiy  as  to  form  a  moisture  tight  joint. 

In  the  accompanying  drawing  Fig.  i  is  an  enlarged  cross 
scdional  view  of  my  improved  binding  post  and  connection. 

A  is  a  rod  ot  meiat  screw  threaded  on  iis  exterior  and  se- 
cured in  any  suitable  way  in  the  side  of  the  inclosing  case, 
wliich  is  of  non-condiicting  material.  The  post  A  connects 
with  the  electrical  appliance  by  means  of  the  wire  C.  D  is  ft 
tubular  cylinder  of  metal  closed  at  one  end  and  threaded  both 
inside  and  outside.  The  external  thread  of  cylinder  D  en- 
gages with  the  internal  thrend  of  an  inclosing  cylinder  E. 
which  is  made  of  hard  rubber  or  other  waterproof  insulating 
material.  Cylinder  E  is  closed  at  one  end  and  is  provided  at 
such  closed  end  with  a  small  opening  through  which  passes 
the  conducting  wire  F.  This  wire  enters  a  recess  in  the  closed 
end  of  cylinder  D  and  is  secured  therein  by  solder  or  other 
suitable  means.  Surrounding  wire  F  may  be  a  coating  of  cot- 
Ion.  G,  and  outside  of  said  coating  is  a  covering,  H.  of  soft 
nibbcr,  which  is  secured  by  cement  at  J  within  the  opening 
in  cylinder  E.  through  which  it  passe?.  The  post  A  is  re- 
ceived in  the  threaded  bore  o!  cylinder  D,  which  is  screwed 
down  upon  said  post.  Between  the  lower  edge  of  cylinder  D 
and  the  <tAe  of  the  cai^c  B  is  interpoAed  a  soft  rubber  washer.  I. 
This  construction  obtains  a  perfectly  water  light  conncction. 
Thc  wire  C.  being  covered  by  rubber,  is  of  course  impervious 
to  moisture.  The  joint  at  J  between  the  rubber  covering  and 
the  rubber  cylinder  E  is  also  tight.  The  rubber  cylinder  E 
completely  protects  the  inner  metal  cylinder  D,  and  it  will  be 
noticed  that  the  said  cylinder  D  does  not  completely  fill  the 
Inclosing  rubber  cylinder  E.  Hence  the  joint  between  the  rub- 
ber cylinder  E  and  side  of  the  cafe  B  involves  simply  the  ap- 
proximation of  hard  rubber  fares  to  the  soft  rubber  washer  I. 
whereby  said  joint  is  packed,  by  the  screwing  down  of  cylinder 
D  upon  post  A.  as  lightly  as  may  be  desired. 

The  side  B  may  be  a  part  of  a  box  or  case  of  any  desired 
form  and  any  electrical  appliance  may  be  inclosed  therein. 
The  invention  is.  however,  especially  applicable  to  induction 
coils,  and  especially  those  used  for  the  production  of  igniting 
sparks  for  gas  engines,  etc.  In  such  event  it  is  exceedingly, 
important  that  the  coil  and  all  rts  connections  should  be  pro- 
tected from  moisiiire,  as  otherwise  the  efficiency  of  the  coil 
rapidly  deteriorates. 

Three  claims.    Application  filed  May  i,  iSgg. 


No.  638.643— Dec.  5.  1890— Means  for  Propulsion  ot  Vehi- 
cles by  Electricity.— F.  J.  Newman  and  Josef  Ledwinka.  Qii- 
cago,  111. 

The  invention  relates  to  the  propulsion  of  vehicles  by  the 
use  of  cleclricily  as  a  motivr  power,  and  has  for  its  object  to 
furnish  R  means  for  the  application  of  said  power  to  any  ve- 
hicle and  at  the  same  time  not  change  or  disfigure  the  general 
appearance  of  the  vehicles  now  in  use  by  exhibiting  the  me- 
chanical parts  involved  in  the  construction  thereof;  and  in 
order  to  accomplish  our  purpose  we  have  selected  the  hub  of 
the  wheel  in  which  to  install  the  electric  motor  (or  driving  the 
vehicle. 

Fig.  1  is  a  central  longitudinal  view  through  the  hub  o(  a 
wheel  with  our  device  installed  iherein  and  journalcd  on  a  sta- 
tionary axle,  showing  an  electric  motor  independently  jour- 
naled  with  ball  bearings  on  said  axle  and  equipped  with  all 
the  necessary  parts  which  constitute  a  complete  electric  mo- 
tor. This  view  also  shows  the  motor  armature  supplied  with 
gear  wheel  connections  whereby  said  motor  armature  revolv- 
ing; on  said  axle  is  connected  with  the  driving  wheel  of  the 
carriage^ by  an  internal  gear,  which  gear  is  attached  tn  the  hub 
of  driving  whccL  This  view  also  shows  the  hub  journaled  on 
said  stationary  axle  by  ball  bearings,  thus  enabling  said  hub 
lo  revolve  around  the  motor  armature,  said  hub  carrying  with 
il  ihc  fields  of  said  motor,  to  the  inner  walls  of  which  said 
fields  arc  rigidly  fastened.  This  view  also  shows  the  spoke 
of  a  wheel  in  position  in  the  huh.  said  5poke  broken  ofT.  Fig. 
2  Is  to  show  four  electric  contact  plates  supplied  with  a  spring 
inserted  in  the  end  of  the  axle  to  insure  perfect  contact  The 
object  of  these  plates,  which  are  insulated  from  e«ch  other,  is 
to  independently  conduct  the  current  to  their  respective  motors 
in  the  hubs  of  the  wheels.  Two  or  more  of  these  contacts  may 
be  used. 


A  is  a  carriage  axle. 
D  is  the  armature  of  the  electric  motor. 
C  represents  the  fields  of  said  motor,  securely  fastened  to 
ihi?  interior  of  ihe  hub  of  the  wheel. 
I)  is  a  commutator. 
E  is  an  electric  brush. 

F  is  a  ball  bearing,  with  proper  cups  and  cones. 
G  is  a  geared  pinion  fastened  to  the  arinaturc 
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H  is  a  gear  wheel  which  is  journated  by  proper  bearings  on 
the  bracket,  which  bracket  is  securely  fastened  to  the  siation- 
ar}'  axle. 

J  represents  the  ball  bearings  of  gear  wheel  H  snpptied  with 
cupa  and  cones  secured  to  the  upper  end  oi  bracket  1. 

K  is  an  internal  gear  rigidly  fastened  to  the  interior  of  the 
bub  o(  ihc  vehicle  wheel, 

I.  is  the  hub.  Hub  L  ts  composed  of  four  meiubvrs,  namely. 
Ihc  rear  member  M,  which  serves  in  inclose  the  rear  of  the 
hub  and  contain  the  dust  guards;  also  rear  member  N,  center 
member  O  and  front  member  or  cap  P. 

0  ii  the  ball  bearing  jor  hub  L,  properly  cupped  and  coned 
on  axle  A. 

R  is  a  broken  spoke  of  the  carriage  wheel  in  position  in 
hub  L. 

S  represents  electric  conductors  which  make  electric  con- 
nection between  the  electric  supply  and  the  motors.  These 
condactors  are  carried  in  a  receptacle  made  lengthwise  in  the 
axle  and  brought  out  at  the  rear  nf  the  hub  and  thence  to  the 
electric  supply. 

When  the  parts  are  assembled,  the  operation  of  our  device 
is  as  fotlows:  The  electric  armature  being  joumaled  indepen- 
dently on  axle  A  and  connected,  as  shown  and  described,  by 
gear  wheel  connection  with  hub  L,  and  said  hub  L  being  also 
journated  on  said  axle  A,  therefore,  when  the  electric  current 
is  turned  on  to  the  motor  armature  said  armature  would  re- 
volve in  one  direction  and  gear  wheel  H  would  revolve  in  the 
opposite  direction,  thus  causing  the  vehicle  wheel,  the  interior 
of  the  hub  of  which  carries  the  fields  of  the  motor,  to  revolve 
in  the  opposite  direction  to  the  armature  thereof,  and  thus 
carry  the  veliicle  along  at  whatever  speed  is  desired  and  in  ac- 
cord with  the  diameter  of  the  wheels  of  the  vehicle. 

Two  claims.    Application  filed  May  19,  1S99. 

In  a  variable  speed  mechanism  the  combination  of  a  stud 
plate,  a  driving  stud  ge^r,  i,  the  transmitting  gear  2  secured  to 
tlic  slotted  stud  plate  Y*,  a  sleeve  stud,  A',  a  rotating  housing, 
a  sleeve  gear  passing  through  the  latter,  a  series  of  gears  vary- 
ing in  size  located  in  said  housmg,  a  gear  secured  to  said 
8li?evc  gear  and  meshing  with  a  pinion  carried  by  a  stem  which 
bis  its  bearing  in  rotating  arm  P.  a  clutch  member  upon  said 
stem  adapted  to  engage  any  one  of  the  various  sired  gears 
contained  within  said  rotating  housing,  a  shaft  having  a  clutch, 
B*,  keyed  to  slide  thereon  and  adapted  to  be  engaged  with  any 
one  of  the  various  sized  gears  contained  within  said  housing. 

In  a  variable  speed  mechanism,  a  main  shaft  A,  a  counter 
shaft,  V,  a  housing,  B^.  mounted  on  »aid  main  shaft,  a  pinion, 
C,  moimted  on  the  portion  C'^  of  said  main  shaft,  an  arm,  P. 
alsD  mounted  on  said  portion  C»,  means  for  preventing  lateral 
shifting  of  said  arn],  a  spring  pressed  clutch  member  and  pin- 
ion carried  by  said  ann,  n  plurality  of  intrrmeshing  gears  car- 
ried in  said  housing,  nn  mner  pinion,  N'.  also  located  in  said 
housing,  a  toothed  ring.  U',  supported  in  said  housing  and 
means  for  Ironimilting  power  from  said  pinion  and  ring  to 
the  desired  point. 

Ko.  6>8.4Q5— r>ec.  5.  1899— Device  for  Automatically  Reg- 
ulating Supply  of  Liquid  Fuel  to  Boilers  of  Automobile  Vehi- 
cles— Jas.  If.  Bullard.  Sprinfield,  Mass. 

In  the  drawings  Fig.  t  h  a  ste.im  t}oiler  fitted  with  a  liquid 
fuel  burner  and  supplied  with  Mr.  Bullard's  improvement. 
Fig.  2  is  a  sectional  view  of  the  apparatus  whereby  the  supply 
of  fuel  is  regulated.  Fig.  3  is  an  enlarged  sectional  view  of  the 
regulating  apparatus. 

The  especial  means  for  regulating  the  supply  of  liquid  fuel  to 
the  burner  consists  in  the  devices  illustrated  in  Fig.  3,  and  35 
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indicates  a  passage  in  the  burner  into  which  the  liquid  fuel 
in  the  pipe  5  enters  on  its  way  to  the  burner,  and  26  indicates 
the  passage  by  which  said  fuel  reaches  the  vaporizing  chamber 
27,  which  consists  of  a  coil  of  pipe  exposed  to  the  flame  from 
the  burner  below  it  and  wherein  the  fuel  may  be  vaporized  by 
heat  before  it  issues  from  said  burner  to  be  consumed-  Said 
chamber  27  has  one  end  thercoi  in  communication  with  the 
said  passage  26.  and  its  other  end  communicates  with  the  in- 
terior of  the  burner  3.  from  which  it  issues  through  suitable 
apertures.  The  details  of  the  construction  of  this  burner  are 
not  shown,  as  its  construction  forms  no  part  of  this  invention. 
Between  said  passages  26  and  25  lies  the  smaller  passage  28,  one 
end  of  which  is  controlled  by  the  point  of  an  endwise  mova- 
ble regulator  rod,  29,  which  extends  through  a  suitable  stuffing 
box.  30.  and  the  rituer  end  tliercof  15  connected  with  a  dis- 
tensible diaphragm,  which  is  inclosed  in  a  suitable  case,  31. 
The  said  diaphragm  is  of  metal,  and  with  its  inclosing  case 
ji  forms  a  well-known  construction  and  requires  no  detailed 
description  or  illustration.  The  diaphragm  may  be  concen> 
trically  corrugated,  if  desired,  to  increase  the  range  of  its  dis- 
tention. Said  diaphragm  divides  ?aid  case  31  into  two  parts, 
the  rod  29  passing  through  one  of  said  parts  for  connection 
with  said  diaphragm,  as  stated,  and  the  other  of  said  parts  ts 
made  steam  tight  m  any  suitable  manner  and  placed  in  com- 
munication with  said  boiler  through  the  pipe  32.  The  regu- 
lator rod  29  is  provided  Mrilh  a  spring,  33.  thereon  near  said 
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burner,  one  end  ol  which  spring  b^ars  on  a  part  of  the  latter 
anu  the  opposite  end  against  a  collar,  34,  adjustable  to  and  fro 
on  said  rod,  whereby  the  tension  of  said  spring  may  be  varied. 
When  the  maximum  pressure  is  reached  by  the  sicam  in  the 
boiler,  ihc  resistance  of  said  diaphragm  and  said  spring  od  the 
said  regulator  rod  will  be  overcome,  and  the  distention  oi  said 
diaphragm  will  move  said  regulator  rod  toward  the  burner,  and 
the  point  of  said  rod  will  obstruct  more  or  less  the  open  pas- 
sage 28  Hnd  reduce  the  quantity  of  liquid  fuel  passing  there- 
through 10  the  vaporizing  chamber  of  the  burner,  thus  reduc- 
ing temporarily  the  stram  generating  capacity  of  tlie  boiler 
until  such  time  as  the  withdrawal  of  steam  from  said  boiler 
shall  have  operated  to  reduce  the  pressure  thereof  to  a  point 
which  will  permit  the  retraction  of  said  diaphragm,  aided  by 
the  said  spring  35,  thus  moving  the  point  of  the  regulator  rod 
39,  sway  from  the  orifice  of  said  passage  28,  when  the  quantity 
of  fuel  moving  tlirough  said  passage  will  again  increase  the 
steam  generating  capacity  of  said  boiller. 

The  above  method  o(  regulation  is  sufficient  for  all  require- 
ments of  the  apparatus  under  normal  conditions. 

Under  abnormal  conditions,  viz..  when  a  sleep  gradient  is 
to  be  surmounted  and  extra  power  is  required  for  that  pur- 
pose, it  becomes  necessary  to  add  instantly  to  the  power  of  re- 
sistance of  the  diaphragm  to  distcnlion,  whereby  a  pressure  of 
steam  in  the  boiler  may  be  accumulated  in  excess  of  the  normal 
maximum,  which  under  normal  conditions  is  sufficient  to  dis- 
tend said  diaphragm  and  reduce  the  supply  of  fuel  passing  to 
the  burner.  To  that  end  the  following  devices  are  provided, 
which  not  only  perform  the  above  described  functions,  but. 
further,  may  be  so  adjusted  as  to  temporarily  distend  the  dia- 
phragm in  'he  direction  opposite  to  that  in  which  it  is  dis- 
tended by  the  boiler  pressure  and  whereby  a  supply  of  fuel 
above  the  normal  amount  may  temporarily  be  allowed  to  pass 
into  the  vaporizing  chamber  of  the  burner. 

Referring  to  Fig.  2  (in  which  said  devices  arc  shown  in  de- 
tail), 35  is  an  arm  supported  on  a  stud,  36,  screwed  into  the 
body  of  the  burner  3.  a  portion  of  which  only  is  shown  in  said 
6ffurc.  Referring  to  Fig.  i.  the  hub  37  of  the  arm  35  fits  freely 
on  said  stud  36  and  is  rcvoluble  thereon  within  the  limits  of  a 
slot,  38,  in  said  huh.  through  which  a  pin  passes  and  enters 
said  stud.  A  rod,  39,  is  pivotally  supported  in  the  end  of  said 
arm  35  for  a  swinging  movement  in  the  plane  of  the  regulator 
rod  ?9,  the  latter  passing  through  an  opening  in  an  enlarged 
part,  40.  of  said  rod  39,  thus  permitting  said  swinging  move* 
ment  of  the  latter,  and  by  the  pin  and  slot  connection  of  the 
two  rods  providing  means  for  mechanically  moving  the  regu- 
lator rod  endwise  by  the  movement  in  the  same  vertical  plane 
of  said  rod  39.  On  the  lower  extremity  of  said  rod  39  is  fixed 
a  weight.  41. 

Now,  It  is  apparent  that  under  normal  conditions  the  steam 
pressure  in  the  boiler  will,  through  the  diaphragm  operated 
regulator  rod  29,  operate  to  regulate  the  flow  of  fuel  to  the 
burner  3  in  the  manner  substantially  as  described  without  im- 
parting more  than  very  slight  oscillations  to  the  weighted  rod 
39:  but  as  soon  as  the  platform  on  which  this  apparatus  is  as- 
sembled assumes  an  inclined  position,  as  in  the  ascent  of  a 
grade,  the  weight  41  will  be  thrown  against  the  diaphragm  in 
the  case  31  through  the  connection  of  the  rods  39  and  29  and 
the  connection  of  the  latter  with  said  diaphragm,  and  it  is  fur- 
ther apparent  that  the  steeper  the  incline  to  besurmounlcd  by 
said  apparatus  the  more  strongly  will  the  weight  bear  against 
the  said  diaphragm.  Tims  an  increase  of  steam  pressure  be- 
yond that  necessary  to  close,  through  the  means  described,  the 
passage  28  may  be  accumulated,  which  can  be  utilized  to  carry 


^id  apparatus  up  said  grade.  If  a  descending  grade  is  en- 
countered, the  weight  41  will  swing  fomard,  and  by  as  much 
of  Its  weight  as  is  applied  to  Uie  regulator  rod  29  to  piuh  it 
toward  the  passage  sS  it  will  to  that  extent  reduce  tlie  resist- 
ance of  the  said  diaphragm  and  spring  33  to  operation  by  the 
boiler  pressure,  and  tltus  insure  the  closing  oi  ihc  pas;tagc  3& 
under  a  lower  boiler  pressure  than  would  b^  necessary  on  a 
level. 

To  provide  for  the  proper  luncnoning  of  the  swinging  rod  39 
should  the  platform  on  whicli  the  apparatus  is  mounted  be  in- 
clined transversely  and  longitudinally  at  the  same  moment, 
the  hub  37  is  made  revoluble  on  the  stud  36,  as  described,  and 
said  arm  35  and  its  said  hub  will  by  said  weight  41  be  rotated 
slightly  on  its  support,  thus  permitting  said  weight  bearing 
rod  2*)  to  maintain  a  relatively  perpendicular  position  at  all 
times,  and  thus  operate  without  a  binding  of  the  parts. 

The  object  of  the  extension  12  of  the  pipe  6  and  the  valv* 
13  therein  is  10  provide  means  for  inflating  pneumatic  tires  of 
the  wheels  with  which  the  platform  on  which  this  apparatus  is 
assembled  may  be  provided.  By  closing  the  valve  6*-,  leading 
to  the  fuel  tank  4,  the  air  pumping  cylinder  7  may  be  employed 
for  tins  pur|)06e  by  coupling  a  flexible  pipe  to  said  extension 
12  and  opening  the  valve  13. 

U  is  to  be  noted  that  when  fuel  is  forced  into  the  fuel  tank  4 
by  means  oi  the  pump,  as  described,  this  operation  may  take 
plate  while  nurmal  pressure  of  air  is  carried  in  said  tank,  and 
that  as  the  fuel  enters  said  tank  and  thereby  increases  said  air 
pressure,  that  presstirc  in  excess  of  the  maximum  which  said 
tank  is  designed  to  carry  will  escape  from  said  tank  through 
the  safety  valve  18. 

Five  claims.    Application  Bled  Feb,  3,  1699. 

No.  638.440— Oct.  5,  1899— Combined  Distributer  and  Regu- 
lator for  Explosive  Engines. — Euycne  Brillie,  of  Paris,  France. 

In  the  drawings  Fig.  i  is  an  elevation,  partly  in  section- 
Fig,  2  is  a  cross  section  through  the  axis  of  the  regulator. 
Figs.  3,  4  and  5  show  rectangular  sections  of  the  regulator. 
Eig.  3  is  a  longitudinal  section  through  distributer.  Fig.  4  is 
a  section  on  line  A  B  of  Fig.  3.  and  Fig.  s  is  a  section  on  line 
C  D  of  Fig.  3. 

.\  valve.  I,  preferably  of  conical  shape,  is  seated  in  a  casing, 
a.  where  it  finds  a  bearing  on  a  spring-pressed  center  point.  4, 
carrying  a  coil  spring.  3.  The  valve  is  provided  corcumfer- 
cntially  with  cells  or  depressions,  a,  placed  equidistant  from 
each  other,  and  which  at  a  certain  fraction  of  a  revolution  of 
the  valve  are  fed  from  a  circular  canal,  s.  filled  with  oil  or 
other  liquid  fuel.  The  casing  2  is  further  provided  with  an  air 
supply  conduit.  6,  and  with  a  conduit,  7,  leading  to  the  aspi- 
rating chamber  of  the  engine.  The  rotation  of  the  valve  U 
effected  by  a  ratchet.  8.  actuating  a  ratchet  wheel.  9.  the 
ratchet  receiving  its  motion  from  a  regulator,  which  acts  in 
case  of  excessive  speed  of  the  engine  to  paralyze  the  move- 
ments of  the  retcbct,  and  in  consequence  the  rotation  of  the 
vnlve  I,  thus  stopping  for  the  time  the  supply  of  fuel  to  the 
engine,  the  number  of  teeth  of  the  wheel  9  coinciding  with  the 
number  of  cells  of  valve  i.  Air  is  supplied  to  the  distributer 
through  a  vertical  conduit,  10,  which  may  communicate  with 
a  hot  air  source. 

The  apparatus  operates  as  follows;  The  hand  lever  29  be- 
ing secured  in  one  of  its  position  in  the  teeth  of  the  sector 
30  31,  which  corresponds  with  the  speed  desired,  the  spring 
27  tends  to  draw  the  projection  26  against  the  right  side  of  the 
opening  in  the  lever  22.  While  this  contact  is  maintained  the 
oscillation  of  the  lever  Is  integrally  transmitted  to  tlic  com- 
bination consisting  of  the  lever  22,  the  weight  24,  ibc  bell 
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erank  Icvcr  ja,  the  lever  35  and  the  catch  arrangement  8  and  9. 
Uniicr  these  conditions  at  cacli  revolution  an  empty  eel!  is 
brought  before  the  conduits  6  7,  and  a  moment  afterward  the 
liquid  is  drawn  in  by  the  aspiration  of  the  engine.  If  the  speed 
tends  to  become  excessive,  the  efforts  of  inertia  of  the  weight 
24  increase.  This  weight  tends  to  be  thrown  out  and  to  bring 
out  of  contact  the  projection  jO  ard  the  right  hand  side  of  the 
lever  2a  at  the  moment  that  tJie  tower  part  of  that  lever  is  to 
the  left — that  is,  at  the  moment  that  the  end  of  the  bell  crank 
lever  i$  separated  from  the  lever  35  by  the  action  of  the  stop 
36.  This  displacement  relative  to  the  weight  24  in  connection 
with  the  lever  22  makes  the  bell  crank  lever  32  oscillate  around 
its  spindle  33,  and  the  moment  afterward  the  lever  22  will  be 
pushed  10  the  right,  and  the  end  34  of  the  bell  crank  lever, 
being  raised,  will  avoid  the  projection  or  finger  of  the  lever 
35-  The  lever  35  rendered  thus  inactive,  the  rotation  of  the 
valve  I  will  be  arrested  and  the  engine  will  run  by  the  speed 
acquired.  If  that  speed  is  slightly  diminished,  the  cfTorts  of 
inertia  of  the  weight  24  being  less.  Ihc  combination  will  start 
afresh,  to  operate  the  ratchet  arrangement,  and  in  consequence 
the  distribution  of  the  liquid  is  resumed. 

Tn  modifying  ihc  position  of  the  Irvrr  29  the  action  of  the 
spring  27  is  also  modified,  and  in  consequence  the  speed  of  the 
engine. 

To  stop  the  engine,  it  is  sufficient  to  bring  the  lever  2g  back 
coward  the  end  30  uf  the  sector  30  31  in  such  a  manner  tlial  the 
spring  27  bring.^  the  projection  26  toward  the  left,  and  so  that 
the  bell  crank  lever  finds  itself  lifted  up  permanently. 

It  is  evident  that  the  admission  of  air  through  the  conduit 
12  must  be  regulated  so  that  the  depression  in  the  chamber  is 
sufficient  to  draw  in  the  air  through  the  conduits  6  7. 

The  register  14  will  be  opened  more  according  as  the  speed 
of  the  engine  increases.  To  automatically  regulate  this  condi* 
tion.  connect  tlie  register  14  by  a  rod,  37.  with  the  hand  lever 
at),  so  as  to  establish  a  free  correlation  between  speed  de- 
pendent on  each  position  of  the  lever  and  the  corresponding 
section  of  the  register.  This  system  of  distrbution  is  also 
applicable  as  well  with  two-phase  and  four-phase  engines,  sin- 
gle or  with  two  cylinders  10  give  a  t$roke  ai  each  revolution. 
In  the  latter  case  the  conduit  7  discharges  into  an  aspirating 
chamber  common  to  both  cylinders.    This  is  the  case  in  Fig-  5. 

According  to  an  engine  giving  one  impulse  per  revolution  or 


one  impulse  with  two  revolutions,  the  lever  22  will  oscillate 
once  at  every  one  or  two  revolutions,  as  the  case  may  be.  The 
shaft  33  will  then,  according  to  circumstance,  be  the  motive 
shaft  itself  or  a  shaft  of  half  that  speed. 

The  same  regulator  may  be  employed  with  other  distributers 
than  the  one  described — with  distributers  worked  by  a  pump^ 
or  by  a  compressor,  for  instance,  or  with  any  other  volumcirlc 
distributer  as  long  as  they  are  fed  with  liquids.  In  a  gas 
engine  it  may  be  employed  as  the  admission  valve  for  the  gaawJ 
Finally  it  may  be  employed  in  all  explosive  engines  to  act  on 
the  scape  valve  in  opening  that  valve  or  keeping  it  shut,  ac- 
cording to  whether  the  speed  tends  to  decrease  or  to  increase. 
This  opening  can  be  accomplished  by  the  end  of  lever  35  or  by 
any  other  suitable  intermediary. 

Two  claims.    Application  filed  Jan.  11,  1899. 

No.  63g,is6~Dec.  12,  1899— Elastic  Tire  for  Autocars.— 
Alfred  Ducasble,  of  Asnieres,  France,  assignor  lo  C.  E.  Plait. 
Philadelphia,  Pa. 

The  annexed  drawing  is  a  cross  section  of  a  hollow  tire 
consisting  of  a  band  or  string,  a,  made  of  rubber  or  other  suit- 
able material,  having  an  interior  chamber  or  space,  b.  of  any 
suiinble  shape.  The  section  of  the  (ire  assumes  an  irregular 
hexagonal  form— that  is  to  say.  the  tread  c.  which  comes  in 
contact  with  the  ground,  is  fiat  and  is  of  a  width  less  than 
the  base  d,  which  rests  upon  the  rim  (not  shown)  of  the 
wheel.  From  the  base  d  project,  perpendicularly  thereto,  the 
vertical  sides  e  e,  which  arc  connected  with  the  tread  c  by 
two  oblique  parts  or  abutments,  f  f. 


/; 
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The  inclination  of  the  abutments  f  f  with  regard  to  the  ver- 
tical hne  is  so  calculated  as  to  give  a  maximum  resistance  for 
a  minimum  of  volume  and  weight  of  the  tire.  This  inclination 
will  also  present  great  resistance  against  side  slipping. 

It  will  readily  be  seen  upon  examining  the  drawing  that  the 
tread  c— that  is  to  say.  the  friction  face — will,  furthermore,  re- 
uin  an  invariable  width  whatever  may  be  the  weight  the  ttre 
may  have  to  carry,  as  the  bending  of  the  tire  taking  place  on 
the  lateral  oblique  parts  f  f,  they  will  under  pressure  undergo 
a  swelling,  as  indicated  in  dotted  lines  in  the  drawing,  but 
without  coming  in  contact  with  the  ground. 

It  wilt  also  be  understood  that  the  tire  may  be  closed  all 
around  the  inner  space  b.  as  shown  in  full  lines,  or  that  it  may 
be  open  along  its  inner  (leriphery  at  the  middle  of  the  base  d, 
as  indicated  by  g  in  dotted  lines. 

One  claim.  Application  filed  June  7,  1899.  Already  pat- 
cnicd  m  France  Dec  6,  1S98,  No.  283,746,  and  in  Germany 
Dec.  t9.  1898,  No.  108,055.  in  name  of  Rudolf  Schmidt. 
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No.  639,025— Dec.  12.  iSgj)— Incandescent  Tube  Igniter  for 
Gas  Engine. — Guslav  Ey.  New  York.  N.  Y. 

The  invention  is  more  especially  designed  as  an  improve- 
ment on  the  incandescent  tnbe  igniter  for  which  letters  patent 

[were  granted   to    Ernest   W.   Gracf  on   April    ii.    ffjgQ   (No. 

^622,89^),  in  which  the  igniting  lube  is  loc^ited  in  the  wall  of 
the  combtislion  chamber  and  so  .urangcd  that  the  interior  is 
placed  in  communication  with  aaid  chamber,  while  its  closed 
exterior  end  projects  into  the  exhaust  chamber  of  (he  cjtin- 
der.  This  igniter  is  reliable  when  applied  to  engines  of  large 
size;  btit  it  faiU  to  work  reliably  when  applied  to  smaller  en- 
gines— as  I  h.p.  or  so— for  tKe  reason  that  the  products  of 
combustion  arc  not  present  in  sufhcient  quantity  to  produce 
the  reliable  working  of  the  igniter  and  the  regular  ignition  of 
the  explosive  gas  and  air  mixture.  The  action  of  the  igniting 
thimble  is  more  reliable  the  nearer  the  same  is  placed  to  the 
exhaust  flame  and  the  products  of  combustion.  When  the  ex- 
haust flame  and  the  products  of  combustion  have  to  pass  some 
distance  before  they  form  contact  with  the  igniting  thimble 
they  are  cooled  ofT  to  such  an  extent  that  tlie  heating  up  of  the 
thimble  to  the  proper  temperature  is  not  cficcted,  &o  that  the 


^^/. 


ignition  action  of  the  same  is  not  reliably  secured.  However. 
by  placing  the  igniting  thimble  as  ^]o&e  as  possible  to  the 
{combusiion  chamber  and  to  the  adjacent  end  of  the  exhaust 
chamber,  so  that  the  thimble  is  lapped  around  Instantly  by  the 
exhaust  flame  as  soon  as  the  explosion  occurs  and  the  exhaust 
valve  is  opened,  then  the  thimble  is  heated  to  the  proper 
degree  of  incandescence,  so  as  to  perform  its  function  of  ig- 
niting the  next  charge  oi  compressed  gas  and  air  mixture  in 
a  perfectly,  reliable  manner.  For  this  purpose  the  invention 
con&i.«s  of  an  automatic  igniter  for  gas  engines  which  is  com- 
poiicd  of  a  thimble  inserted  into  the  exhaust  valve  of  the  com- 
bustion chamber  and  having  its  open  end  in  communication 
with  the  combustion  chamber,  while  its  closed  end  is  located 
in  the  exhaust  chamber,  as  will  be  fully  described  hereinafter 
and  finally  pointed  out  in  the  claims. 

In  the  accompanying  drawings.  Fig.  i  represents  a  vertical 
section  of  the  combustion  chamber  of  a  gas  engine,  showing 
the  inlet  and  ouilel  valves  and  the  improved  automatic  igniter 
inserted  into  the  body  of  the  exhaust  valve  and  projecting  at 
its  closed  end  into  the  exhaust  chamber. 

Referring  to  the  drawings,  a  indicates  Ihe  combustion  cham- 
ber of  a  gas  ene^e  of  any  approved  construction,  the  cylinder 


of  which  is  jacketed  so  as  to  furnish  a  space  for  the  cooling 
medium  encircling  the  same. 

b  is  the  gas  supply  pipe;  c,  the  inlet  valve  of  Ihe  same. 

d  is  the  exhaust  chamber,  and  e  the  exhaust  vaJve,  located 
at  the  point  ot  connection  oi  the  same  with  the  combustion 
chamber. 

f  IS  the  exhaust  pipe. 

t  is  a  thimble  which  is  made  oi  platinum,  aickel  steel  or 
other  suitable  material  and  which  is  provided  near  its  flanged 
open  end  with  an  exterior  screw  thread  by  which  it  is  screwed 
inij  a  corresponding  ofKning  in  Uic  body  e'  of  the  exhaust 
valve  in  such  a  manner  ihat  the  open  end  t'  communicates  with 
.the  combustion  chamber  a,  while  the  closed  end  t*  of  the  thim- 
ble projects  into  the  exhaust  chamber  d. 

Two  claims.    Application  filed  Sept.  30,  1899. 

No.  638,864— Dec.  Ii,  1899— Automobile  Watering  Cart  and 
Fire  Engine.— Qias.  W.  CoUyer,  of  Lynn,  Mass. 

The  invcnttOD  is  £atrly  well  described  in  the  two  claims  here 
given: 

1.  In  a  vehicle,  the  combination  with  a  motor,  of  propelling 
mechanism,  a  clutch  for  connecting  and  disconnecting^  the 
motor  with  the  propelling  mechanism,  and  a  lever  for  operat- 
ing the  dutch,  arranged  convenient  to  the  driver,  a  water  tank 
adapted  to  contain  a  large  quantity  of  water  suitably  mounted 
upon  the  vehicle,  a  pump,  pipes  connecting  the  tank  with  the 
intake  of  the  pump,  a  clutch  to  connect  the  pump  with  the 
motor,  a  lever  for  operating  the  clutch,  arranged  convenient 
to  the  driver,  discharge  pipes  provided  with  valves  connected 
with  ilie  outlet  of  the  pump,  the  whole  being  so  organized  and 
arranged  that  the  machine  may  be  propelled  to  carry  the  watei 
to  the  place  where  ic  is  desired  to  he  used,  so  that  the  vehicle 
may  stand  still  and  pump  water  from  the  tank  into  the  dis- 
charge pipes,  and  also  .so  that  the  vehicle  may  pump  water 
into  the  discharge  pipes  while  it  is  in  motion, 

2.  In  a  sprinkling  cart,  a  sprinkling  pipe  arranged  with  a 
longitudinal  diaphragm  integral  therewith,  valves  at  the  ends 
of  the  diaphragm  and  means  connecting  the  valves  for  simul- 
taneously opening  and  closing  the  same  so  as  to  cut  off  the 
water  from  the  portion  of  the  sprinkling  pipe  between  the 
valves. 

Three  claims.     Application  filed  Nov.  18.  1S98. 

No.  6.^8,874— Supporting  Device  for  Battery  Electrodes  and 
Cups. — Roderick  Macrae.  Baltimore.  Md.,  assignor  of  one- 
hali  10  William  C.  I.,  Eglin.  Philadelphia.  Pa.  Filed  April  8, 
tSyg.    Serial  No.  712,271.     (No  model.^ 

No.  638.730— Damping  Tool  for  Manufacturing  Battery 
Electrodes. —Roderick  Macrae.  Haltimore.  Md.,  assignor  of 
onc-haif  to  William.  C.  L.  F.glin,  of  Philadelphia,  Pa.  Filed 
April  8.  1899.    Serial  No.  71^.269^     (No  mmlcl.) 

No.  638.7,^1— Device  for  Automatically  Shaping,  Delivering 
an. I  Slacking  Bai:cry  Plates— Roderick  Macrae.  Baltimore. 
Md..  assignor  of  one-half  10  William  C.  L.  Eghn,  Philadel- 
phia. Pa.  Filed  May  4.  1899.  Serial  No.  715.629.  (No 
model.) 
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No.  6.828 — Oct.  14.  rSoo — Improvfments  in  Motor  Pro- 
pelled Road  Vehicles.— John  I.  ThornycroH  and  the  Carriage 
and  Motor  Co.,  L.id..  Chiswick.  County  MiddlcMix.  England. 

This  invention  has  refeieiice  to  a  construciion  of  motor  pro- 
pelled road  vehicles  designed  to  travel  over  rough  or  uneven 
roads  in  a  smoother  manner  than  usual  and  without  undue 
shock  to  the  driving  mechanism. 

For  this  purpose  the  steam  or  other  motor,  a,  is  arranged 
below  and  carried  by  the  frame  b  of  the  vehicle,  which  is  pro- 
vided with  suit.-iblr  bearings,  c.  wherein  the  motor  driving  shaft 
d,  which  i$  arranged  hori2ontally  and  transversely,  is  mounted 
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to  revolve.  Upon  one  end  of  this  driving  shaft  are  mounted 
two  toothed  pinions,  c  and  f.  of  unet}ual  diameter  that  are 
adapted  to  be  put  in  and  out  of  gear  with  two  toothed  wheels. 
S  :ind  h,  that  are  also  of  unequal  diameter  and  arc  5xcd  upon 
a  short  iran<;verse  shaft  moiuitrd  in  bearings  suspended  from 
the  bottom  of  the  frame,  the  two  sets  of  toothed  wheels  admit- 
tinj?  of  two  tlifiFercnl  speeds  bt'ing  obtained.  This  short  trans- 
verse shaft  i  is  connected  .it  one  end  by  a  universal  coupling 
to  one  end  of  a  transverse  link  or  shaft  .it  k  (hereinafter  called 
the  intermediate  sh.tfi),  the  other  end  of  which  is  connected  by  a 
similar  coupling  to  one  end  of  a  second  short  transverse  shaft, 
ra,  mounifd  in  bearings,  n.  carried  by  a  lower  frame,  o  (hcre- 
innlter  called  the  perch  frame),  which  is  suppcncd  from  the 
axles  of  the  main  and  Irading  carryini;  wheels  p  and  p*  re- 
spettively  of  the  vehicle-  The  said  second  transverse  sli.ift  m 
has  li.xcd  thereto  a  pinion  q  in  gear  with  a  toothed  whtel,  r. 
connected  to  ditterenlial  genring.  $.  of  the  ordinary  known 
kind  carried  by  the  main  driving  axle  t  of  the  vehicle,  the  said 
dillcrenh'al  gearing  being  connected  on  the  one  side  to  the 
said  axle  and  on  ihc  other  side  to  a  sleeve,  u,  loose  on  the  said 
axle.  The  end  portion  of  ihr  vehicle  over  the  main  driving 
axle  t  is  supported  by  springs,  for  example  two  laminated  car- 
riage springs.  V  ('Figs.  1  and  3).  carried  by  two  axlr  boxes,  one 
of  which,  vi7-,  w,  is  mounted  upon  one  end  portion  of  the  driv- 
ing axle  t.  and  the  nMu-r,  vi?.-,  x,  upon  the  sleeve  u  surround- 
ing the  other  end  portion  of  the  said  driving  axle.  The  other 
end  portion  ot  the  platfron  i?  supported  011  springs,  for  cxam- 
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pic  two  pairs  of  carriage  springs,  y,  arranged  to  form  a  bow 
spring,  carried  by  the  leading  axle  z  of  the  vehicle  (Fig.  i). 
The  perch  frame  o.  which  may  conveniently  consist,  as  shown, 
of  a  pair  of  longitudinal  members  connected  by  transverse 
members,  may  be  connected  at  one  end  to  the  axle  boxes  w 
and  x  on  the  main  dnvinjr  shaft  t  and  at  the  other  end  to  the 
leading  axle  r  of  the  vehicle.  As  will  be  seen,  the  arrangement 
is  such  that  the  frame  b  of  the  vehicle  is  free  to  rise  and  fall 
vertically  to  an  extent  limited  by  the  carrying  springs  v  and  y, 
without  interfering  with  the  driving  of  the  main  axle  t  from  the 
motor  driving  ^haft  d.  the  intermediate  length  1  of  shaft  cou- 
pled to  the  two  short  transverse  shafts,  i  and  m.  becoming 
more  or  less  inclined  to  the  horizontal  as  the  platform  rises 
and  falls  and  sliding  endways  relatively  to  the  short  shafts. 
To  permit  of  this  motion  of  the  intermediate  shaft,  each  of 
the  couplings  that  connects  its  ends  to  the  adjacent  transverse 
shafts  i  and  m  comprise.^  a  socket,  i,  fixed  to  the  short  shaft 
i  or  m  and  formed  with  oppositely  arranged  longitudinal  re- 
cessc*.  2,  in  which  are  fitted  a  pair  of  blocks.  3,  that  are  round- 
ed on  their  outer  ends  and  arc  journaled  upon  a  cross  pin,  4, 
that  is  journaled  in  one  end  ol  the  intermediate  shaft  I.  The 
arrangement  is  such  that  rotary  motion  car.  be  transmitted 
from  the  shaft  i  to  the  intermediate  shaft  I  and  from  this  lattei 
sh.ift  to  the  shaft  m,  and  that  the  intermediate  shaft  is  free  to 
turn  in  direcions  or  planes  at  right  angles  to  one  another  and 
abotit  either  socket  as  a  center.  The  pair  of  blocks  3  in  one  of 
the  sockets  is  held  endways  therein  by  suitable  means,  such  as 
fixed  pieces  of  metal,  5,  having  concave  bearing  surfaces, 
ftgainst  which  the  correspondingly  formed  blocks  3  can  work, 
the  pair  of  blocks  3  >"  the  other  socket  being  free  to  slide  end- 
ways in  the  recesses  2  to  accommodate  the  angular  move- 
ment of  the  intermediate  shaft. 

To  prevent  or  mitigate  the  transmission  of  shocks  from  the 
pair  of  main  driving  wheels  p  of  the  vehicle  to  the  driving 
mechanism,  each  of  the  said  driving  wheels  is  mnunted  to  ro- 
tate al>out  the  driving  axle  t.  and  is  driven  through  spring  or 
flexible  connections.  In  the  arrangement  <hown  for  this  pur- 
pose in  the  accompanying  drawings,  each  of  the  main  driv- 
ing wheels  p  is  driven  through  a  pair  of  stiff  laminated  car- 
riage springs.  6.  that  are  fixed  at  their  central  portions  to  the 
opposite  sides  of  a  block,  7.  carried  by  the  driving  axle  i  and 
the  ends  of  which  bear  against  opposite  sides  of  diametrically 
arranged  luga  or  projections.  8.  extending  from  the  inner  side 
of  the  corresponding  driving  whe^l  p.  One  f^i  ihc  spring  car- 
rying blocks  7.  the  riRh!  hand  one  in  Fig.  .1.  i«  fast  on  one 
end  of  tlie  driving  axle  T.  and  the  other  i«  f.ist  on  the  driving 
sleeve  u  on  the  other  end  of  the  said  axle,  the  arrangement 
being  such  thai  each  wheel  will  be  driven  through  a  pair  of 
springs.  6,  which  will  yield  to  some  extent  at  starting,  and 
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when  the  corresponding  driving  wheel  meets  with  an  obsiriic- 
lion  on  the  road,  and  so  allow  of  a  limited  but  coniroMed 
niuvenicnt  between  the  driving  wheel  and  the  driving  mech- 
anism. 

When  the  motor  employed  is  a  steam  motor,  as  in  the  ex- 
ample shown,  there  may  advantageously  be  employed  a  steam 
boiler  comprising,  aa  shown  in  Fig.  i,  two  annular  vessels,  g 
and  10,  connected  by  ^n  annular  group  of  straight  but  inclined 
water  tubes,  i:.  the  upper  vessel  9  constituting  a  steam  and 
water  vessel,  and  the  lower  vessel  10  a  water  supply  vcsstl 
The  two  annular  vessels,  which  may  be  pressed  to  shape,  arc 
dosed,  the  one  at  the  top  and  the  other  at  the  bottom,  by  annu- 
lar plates,  12,  by  removing  which  dirtct  access  can  be  gained  to 
th«:  water  tubes  for  the  purpose  of  cleaning  or  withdrawing 
them.  The  boiler  may  be  so  connected  to  the  frame  b  that  the 
lower  water  vessel  extends  downwad  from  (he  bottom  side 
thereof,  as  shown,  the  Are  grate  13  being  suitably  carried  by 
the  lower  watc"  vessel  10.  The  top  annular  plate  12  of  the 
upper  steam  and  water  vessel  g  is  provided  with  a  central  fuel 
charging  aperture,  14,  controlled  by  a  door.  15.  and  the  water 
tubes  are  surrounded  by  a  suitable  casing.  16,  that  is  in  connec- 
tion at  one  side  with  a  chimney,  17.  When  using  inferior  fuel, 
which  forms  a  large  quantity  of  clinker,  necessitating  frequent 
clearing  of  the  fire,  a  small  passage,  tS,  normally  closed  by  a 
door,  19.  may  advantageously  be  formed  through  the  lower 
water  vessel  10  so  that  clinker  can  be  drawn  out  on  a  level 
with  the  fire  grate.  By  the  construction  described  the  water 
tubes  can  be  readily  cleaned  internally  and  the  fire  grate  can 
be  readily  cleaned  from  clinker. 

In  (he  arrangemeni  of  vehicle  now  being  described  by  way  of 
example,  the  steam  boiler,  the  starting,  stopping  and  revcrs-- 
inff  lever  20  and  speed  changing  lever  ai,  the  steering  wheel 
22  and  the  brake  lever  2J  are  arranged  at  the  forward  portion 
of  the  frame  b,  the  remaining  portion  of  the  said  frame,  which 
u  made  flat,  serving  to  support  a  platform  on  which  the  load  to 
be  carried  is  placed,  or  to  receive  a  car  body  in  which  the  load 
is  cirried  and  which  can  be  made  readily  removable  so  as  to 
permit  of  its  being  replaced  by  car  bodies  nf  different  design 
in  order  to  adapt  the  vehicle  for  carrying  loads  of  various 
kinds.  In  such  an  arrangcmenl  the  rear  axle  t  Is  the  driving 
axle,  the  driving  wheels  p  on  which  are  driven  as  hereinbefore 
described,  the  front  axle  z  being  the  steering  axle.  The  start- 
ling, stopping  and  reversing  mechanism,  which  may  be  of  any 
suitable  construction,  is  controlled  by  a  hand  lever,  20.  at  one 
side  of  the  driver's  seat  24,  which  is  behind  the  steam  boiler. 


^ 


2  to  2  H.  P.  Gasoline  Motors 

(WITH  OR  WITHOUT  WATER  ttCKO) 
rou 

mmim  ahi  mm. 

VERTICAL  Oft  HORIZONTAL. 
CLCCTRIC  IGNITION.     ::    :: 

f^T  lATce  faotorf  iDltAble  fur  oxpertmratal 
work.  Aoystyleof  tarriue  built  to  nrd«r 
from  uwner'i  drawings.  Largw  sIjmu  fnr 
Ii«avy  voblolM  iQ  ooiuM  of  oonatmclloa. 

[y         iUTBY  AUTOMOBILE  60.. 

10-12  CllnttN  Street,  Brooklyn,  N.  Y 


The  reversing  and  speed  changing  lever  ai  may,  as  Bhown» 
be  arranged  at  the  side  of  the  lever  20.  In  the  example  shown, 
the  two  pinions  e  and  f  are  feathered  to  the  shaft  d  and  are 
mavcd  endways  thereon  by  means  of  two  rods  e'  and  T.  which 
arc  attached  respectively  to  the  pinions  c  and  f  and  are  carried 
Iiy  and  slide  nvithin  suitable  brackets  secured  to  the  under 
frame  of  (he  vehicle,  a  locking  device  being  provided  to  enable 
cither  pinion  to  be  placed  in  action  or  both  out  of  action,  as 
may  be  desired. 

The  steering  gear  may  be  of  any  suitable  construction.  Ac- 
cording to  the  arrangement  shown  in  Figs,  i,  2  and  9  it  com- 
prises an  inclined  steering  shaft.  30,  provided  at  its  upper  end 
with  a  hand  wheel,  22,  and  at  its  lower  end  wiih  a  worm,  32,  in 
gear  with  a  worm  wheel,  33-  This  worm  wheel  is  mounted  to 
roiale  upon  an  inclined  shaft,  34,  and  is  provided  with  a  ftleeve, 
35.  carr>*ing  an  arm,  36.  that  is  connected  by  a  rod,  S7>  to  one 
of  the  two  steering  arms  38  connected  to  the  short  axles  p*  of 
ihc  leading  wheels  p*  of  the  vehicle,  the  two  arms  38  being  con- 
nected by  a  rod,  39.  The  short  axles  p'  arc,  as  usual,  mounted 
lo  turn  about  vertical  axles  carried  by  the  bifurcated  ends  t*  of 
the  leading  axle  2.  The  .shaft  34  carrying  the  sleeve  35  is 
fixed  at  its  upper  end.  as  by  a  bracket.  34*.  to  the  frame  b.  and 
at  its  lower  end  is  held  in  position  by  a  socket,  40,  in  which 
it  tits  and  which  is  restrained  from  verlicai  movement  by  a 
link,  41,  and  from  horizontal  movement  by  a  rod,  42,  con- 
nected lo  the  leading  axle  z.  By  this  construction  the  forces 
required  to  move  the  steering  wheels  are  confined  within  the 
steering  mechanism,  no  force  having  to  be  transmitted  through 
the  supporting  springs  y  of  the  forward  end  of  the  vehicle.  In 
this  way  the  vehicle  is  allowed  to  move  on  its  springs  and  the 
laller  arc  allowed  to  work,  without  the  steering  wheels  being 
thereby  caused  to  change  their  direction. 

The  vehicle  may  br  provided  with  side  coal  bunkers  at  its 
ktrward  end,  and  with  water  tanks,  one  of  which,  shown  at  43. 
may  be  located  under  the  driver's  scat  and  another  or  others 
muter  the  rear  part  of  the  frame  at  44- 

Scvcn  claims. 


WANTED. 

Special  contributors  to  The  Horseless  Age  on 
all  important  subjects  relating  to  Motor  Vehicles. 
Fair  compensation.  Address  The  Horseless  Age, 
150  Nassau  Street,  New  York. 


FOR  AUTOMOBILES 

AND  SABOUNC  UtUMCMtt 

use  THE  LOISON  LALANDt  BATTtflltS. 
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SPECIAL    NOTICES. 


A4r»rtlM*mmatM  laaerted  ua6er  this  bMidlar  at  93.00  am  toch  1 
*"~.  paxabU  la  advanca. 


FOR   SALE. 

Hay n es- A p person  iwo-passengcr  automobile  ;  fold- 
ing buggy  top.     Will  sell  cheap.     Address 
K.    L.    SWEANY, 

1700  Tioga  St.,  Philadelphia,  Pa, 


WANTED. 

Catalogs,  prices,  etc.,  from  manufacturcrH  of  steam  and  gaso- 
line motor  machines,  who  want  first-class  representatives  in 
lndian.i.  We  expect  to  engaRC  largely  in  the  Automobile  busi- 
qes!>  and  are  prepared  to  represent,  in  a  first-class  manner,  any 
Une  we  select.    C.  G.  FISHER  St  CO..  Indianapolis.  Ind. 


FOR    SALE. 

A  Stanley  Lcxromubjle  No.  i.  Having  been  carefully 
used  is  in  good  condition.  Price,  $500  F.O.  B.  Only 
reason  for  selling  is,  1  wish  lo  buy  four-seated  steam 
carnage.  Address  M    GILLET  GILL, 

Care  Martin  Gillet  &  Co.  Baltimore  Md. 


THE  JUMP  SPARK  LEADS 

*',u<-  Thick 
1    IfMh  Jump  Spark. 

Weiitbt.  SIhs. 

Dlmrnilnnfi.  Ax  4x4  Inn. 

PntroL  Apdhcd  Por. 

C,F,SPLITBJRF,ltl?,KV 

81  Vandcwfttti  S(,.N«w  York. 


Graphite  Lubricants, 

ALL  KINDS,  ACCORDINQ  TO  WANTS. 

Spadal  prcparalloni  for  U«ars  of  Electric  Idotors  and  for  Cylinders  of 
Motitr  Engines.    Send  fof  Ctrcniars  and  Ptlces. 

Joseph  Dixon  Crucible  Co.,   -   Jersey  City,  N.  J. 

FOR   SALE. 

Stanley  Locomobile,  model  1,  in  guod  order,  has  run  400  miles. 
Electric  bell,  cyctometerand  small  electric  lights  over  steam  and 
water  gauges,  for  night  work,  have  t^ccn  added.     Price,  (teo.00. 
Address  ALFRED  1.  iw  PONT. 

Henry  Clay  P.  O.,  DELAWARE. 

MAKERS  OF  STEAM  VEHICLES 

wishing  reprciirnLalion  in  Mexico,  arc  invited  lo  correspond  wilIi 
undcrsitjncd,  ajijents  lor  Baldwin  Locomotive  Works.  Wesling- 
house  Electric  and  Manufacturing  Co.,  and  other  leading  .Ameri- 
can Manufacturers.  G.  y  O.  HRANIFF  &  CO..  Callcde  Cadcna. 
19  Mexico,  Mcx. 


BUQWIN  OETiGHIBLE 

n||l|yC  made  for  Automo- 
UnAinO  biles,  in  sixes  to  suit 
all  requirements.  Prompt  deliv- 
eries made.    Address: 

BALDWIN  CYCLE  CHAIN  CO.. 

WORCESTER,  MASS..  U.S.A. 


Seamless  Cold  Drawn  Steel  Tub! 
Shells,  CKJifiiJers  and  Tanks, 

DROP  FORCINGS  AND  STECL  STAMPINGS. 

JMNEIf.  STEIKMETZ  i  GQ..  Drexel  Bullilios.  PbilaitiliilUa.  Pi. 


For  Air.  Oa.", '~"  —    '.ti 

iDMuU   or  f 

presifturvtai'  •  ■ «- 

«d    Tuilu    oC  aoDilrx 

Ulamrters. 


DRY    BATTEIRII 

For  Sparking  Gas  and  Gasoline  Motors. 

LONG  Lirt,  REUABILirY,  HIGH  VOLTAGL 
XK    8UCCB6.SKVL    USE    KOK    TIUS    PtjapOAS. 

flow  Portab'e  EiectriG  ^sistant  Co..  ='bSston"'*«a.%'*' 


LEONARD  MUNTKESS  DYEK, 

Specialty:  Patents  and  Patent  Causes. 

908  C  Street,  N.  W. 

Clbis  AMirsts :  -  Drt'ltsltnl.  Withlngtsn."         W  A  SH  I  NCTON- 

GASOLINE   ENGINE  CASTINGS 

One  to  four  h.  p  ,  for  stationary  marine  or  vehicles 
rough    or    partly    finished.      Also   complete    enjjines, 
carbureters  and'   accessories.       LOWELL    MODLL 
CO.,  Box  292,  Lowell,  Mass. 


AUTOMOBILE  GHIIRGIIIG  AND  REPAIR  STATIOR 

We  M.ik'',  lifnt.  R<!>.hArK<:'  noil  Itcpair 
MTOKAGI^.     BATXKRIEtt. 

THE  8T0R1GE  BITTEflY  SUPPLY  CO. 

BMahlUbed  l^H.      Telcpbouo.  KtH'}  Mmllsoii  s<iuftt«.       lQcor[>oratcd  UW 
OFHCiAMO  WORKS:   239  £aat  27th  St.  0»w  ToHt  City. 

Twn  (>ole  Mnrine  Motor.  KH  HP.,  HCO;  8^  H.P..  Jl*;  S  II-P^  tUO. 
Four  Cyok  CBrrift»«  Motor.  3H  U.P.  iilnxls,  fUB:  H  H-P..  double.  tMlL 
Pum-  CyHe  Carriwte  MMor.  B  U  P..  single,  |IW;  »  H.  P..  doubl«.  IHO. 

nne  Special  llJi  lftn'<rHl  Twin  Mulor.  8^  X  SH flOO  I'M 

AH  ubovu  luive  watpr  jKokeU  and  rarlnbla  tparlceni. 

HOWAIU>  MOTOR  WOKKH.  Bumdo.  N.  T, 


HMVe  8  raluablc  tnvrnilutu  on  bollrr  and  orn^  on  nnglDr  fur  viMani 
wa«oB.  Kill  aooepi  Dtwltlon  nnd  ro^nltF  from  reHabb  otanarnetarviaur 
aQT  one  colBi:  bto  motiir  rcblcle  ba»fnehii. 

Addrvsa  RNUINa 

Cars  Boitsai.vai!i  A«a 


Compensating  Bevel  Gears, 


MOTOR  VEHICLES, 

Preventing  slipping  of  lb«  wheels  in 
turning  corners  and  saving  the  rubber 
lires. 


DRIVE  CHAIN.  SPROCKETS, 

DEAR  WHEELS  oia^aoatrcandUit. 
STEEL  BALLS. 


flood  rnr  Catalog  A 


t.ftWeiuHorOnirv. 


BOSTON  OEAR  WORKS, 

132  Paroha»e  Street,      Boston,  Maif, 


dk 


Jb 


Is  is  the  construction  which 
I  has  proved  a 


esults  of  three  years'  ex- 
ence,  and  we  have  more 
in  actual  operation  than 
>thers  combined. 


INNER 


LOWEST  COST 
PER  MILE.  >   ^ 


We  furnish  bcarint^s  wiili  -jr  tvuliuui  guiding  hinge,  wood 
hub,  Sutvcn  patent  oi  ArLliihuld  n-bvcl»  witli  bearing'*  in  And 
lircd  wiih  Krllv  Sprin^ificlt]  Tire,  ur  wilb  channel  nn,  ready  for 
rubber       Also  special  rear  axle  bearings. 

TIh  (jraiil  Bearlngr  f»  rniiiieMlonabl;  Iho  Best. 

"The  Best  is  Always  (he  Cheapest." 
Power  is  the  most  important  part  of  an  autoniobLtc.  and  TllO 
(■nillt  lil'lirlllg:  saves  nearly  haU  of  it. 

Tlieec  ItcariiiKt^  have  ticcn  in  eonKtant  U5C  fnr  over  four  years 
on  heavy  trucks  and  lire  enjjinrs  as  wt-U  as  liybl  delivery  wagonft 
and  pleasure  carriage'    and  have  ^iven  universal  eatisfadion. 
Tliey  are  tivod  on  llie  BrM   .%iii»m«bllrft, 
Wri'c  l<tf  prices  suiliiiu  w'-al  vnu  want,  andct-l  uur  illustrated 
catalogue, 

The  Grant  Axle  &  Wheel  Co., 

ii«>7J>o.  SPRINGFIELD,   OHIO. 
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Hasbrouck  Automobiles 

and  LaunchesT 

i 

HASBROUCK  MOTOR  COMPANY,  68  Broad  Street,  N.  I  Citj 


BALANCED.  NOISELESS,  COMPACT  and  ABSOLUTELY  SAFE  and  ODORLESS  MOTORS- 
NOW  READY,  ia  SURREY  and  RUNABOUT  STYLES,  4  to  lO  h.  p.  Launches,  25. 
30  and  36  feet,    ^   j>    j*    ji   j> 


OHDKft    NOW   FOn 


CAUTION. 

PNEUMATIC  TIRES  FOR  AUTOMOBItES  OR  VEHICLES. 


All  persons  arc  notified  that  I  um  the  owner  of  the 

Til  I  mnilACT    PATFHT     o*""^*'  491.871  .i  m»,  xs.  is*3.  >•. 

which,  after  (our  years  of  litigation,  has  been  sustained  by  the  United  St«tc»  Court,  in  a  decision  bjf 
jud^c  Colt,  on  November  r^,  ii*99. 

This  Patent  covers  all  single-tube  tires  used  for  any  purpose  whatsoever,  Includiof;  the  great ' 
majorlly  nf  automobile  or  vehicle  tires  :  and  no  person  can  make,  sell  or  use  any  such  tire*  wUhoul 
a  Iitcn<r  from  mc. 

No  license  on  automobile  or  vehicle  tires  has  as  yet  been  grranted,  and 

ALL   PERSONS   ARE   WARNED 

(hat  any  in(rin>£t*inrtit  nf  the  Tillin^hust  Patent  by  the  manufacture,  sale  (»r  use  of  such  IJrcs  will  be 
pn»M;culi*d  to  the  full  extent  of  thr  tuw. 

Upon  all  Single-Tube  Tires  for  automobiles  or  vehicles  made,  sold  or  used  in  the  p>a»t,  a 
royalty  roust  at  once  be  paid  to  me- 

ROOM  1238.  N.  Y.  UFE  aUllDlNC, 
NEW  YORK  CITY. 


THEODORE  A.  DODGE. 


J 


Facts  About  Storage  Batteries. 

By  Isaiah  L.  Roberts. 

OTHBR   INFORMATION  ON  THIS  SUBJECT  BY 
WELL-KNOWN  EXPERTS  CONTAINED  IN  OUR 

STORAGE    BATTERY    NUMBER.       i»»ue    of   September   27Uu 

PRICE.    10   CENTS.  STAMPS   OR    COIN. 


11  Dc«  ST. 

«».                       THE   HORSELHSS   AGE. 
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csEisii^^ UPRIGHT  DRILLS 

From  a  Jigbt  Friction  Drill  to  a  42-ltt,  B.  Q.  P.  P.  Drill. 

SEND  FOR  CATALOQUE. 


W.  F.  and  John  Barnes  Co., 

996  Ruby  Street,      -      Rockford,  111. 


VOLUME  FOUR  COMPLETE. -»~ 

To  New  Subscribers  for  Two  Years. 

We  wish  to  place  these  volumes  in  the  hands  of  persons 
permanently  interested  and  therefore  offer  them  only  to  those 
who  will  subscribe  for  two  years  from  April  5th,  1899.     ::    "    :: 

SEND  $4  AND  GET  THIS  VOLUME  BEFORE  IT  IS  EXHAUSTEI 

Uo  2  H.  P.  Basoline  Motors '  AOTOMOeiLE  GHiRGING  AND  REPilR  STATIC 


<WrrH  OR  WITHOUT  WATER  JACKET) 

mmwm  "m  imm, 

venricaL  or  horizontal. 

CLECIHIC  IGHinON.     - 

tW  Lsrce  .'acl*>ry  Hullnlile  tor  cxm^rlnmntftl 
wiirk     Auy^ivt"  t'f  riirrl  i  riJor 

from  uwfipr  n  (irftvptni;*-  Tor 

hitBTy  veliiclpH  !n  rou  -«  >  i  .  Ilhi 

MALTSr  AUTOMOBILE  CO., 

10- (2  Clinton  Street.  Brooklvn.  N.  Y 


W<'  nuke.  ICciii,  III-  liur^r  :inii  Kfj.rilr 
HTOKACC     BATTfl-lKlKH. 

THE  8T0R1GE  BITTERY  SUPPLY  GO. 

G^iatlltlti'ii  ^'*■*^       'rr-lf[>hoi.f>,  mc.'j  Mii<lii<on  Stiu&rp.       lri:<>nrorwl«>> 
OFnO£  AMD  WORKS:   239  Sagt  97th  St..  Mtm  Yvrk  Ctfr- 


LEONARD  HUNTRESS  DYER,  j 

Specialty:  Patents  and  Patent  Causes! 

90B  C  Street,  N.  W. 

CanUAddrsii:  "  OfiriikUnt.  Waaliln«leR."         WASHINGTON' 


EXPLOSIVE    MOTOR    NUMBER. 


T^O    be  issued   January    17th.      Dealing   thoroughly  with  gasoline,  kerosene,  alcohol,  ele  J 
vehide  motors  and  motor  vehicles.      1-carling  articles  by  R.  I-  Clegf.  E.J.  Sloddird.j 
P.  M.  Heldt,  Herbert  L.  Towie,  P.  L.  Tygard  and  others.     Eighty  pages,  many  illusimtioni 
Ten  c«nts,  stamps  or  coin.     Subscription;     Dnmeslic,  i8!2.oo  ;  foreign.  §,^.00  a  year  in  advawt 
:^'^Send  for  our  STEAM  BOILER  NUMBER  OF  DECEMBER  6,   1890.  10  cents. 


THE  HORSELESS  AGE,  150  Nassau  Street,  N.  Y. 
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0  K  DRY  BAHERY. 

NEW  GAS  ENGINE  TYPE. 

THE    PROBLEM    SOLVED. 

So  solution  to  slop  over.  Nu 
missing  of  sparks.  Highest 
voltage.  Quickest  recupera- 
tion. Lon^  life.  Unaffcdcd 
by  heat  or  cold.    Compactness. 

Non-Polarizihg  Dry  Battery  Co., 

625  Broadway,  New  York. 


Name  of  engine. 

Nambcr  of   revolutions   pet 

minute. 
Number  of  sparks  per  min> 

ute. 
Mode    of    iffnition,    whether 

by  spark  coil  or  induction 

coil. 
If  spark  coil,  whclhci  butting 

or  wiping  spark. 
Kind  uf  spark  contact  points. 

wheihtrr  platinum,  steel  or 

other  materiAl. 

Average    number    of    hour* 
per  day  eoKine  is  run 
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STEAM  IS  THE  BEST  POWER  FOR  AUTOMOBILES 


Steam   Motor  Wagon. 


THIS  STYLE   NOW 
READY. 

OTHER   STYLES  TO 
FOLLOW. 


npHE  Carriage  illustrated 
*  here  is  one  thai  will  sat- 
isfy ihtr  most  critical,  for  in  it 
is  combinetl  the  finest  c^trria^ 
work  and  the  best  machinist 
<kiI1  and  woriitnanship.  and  it 
is  the  most  prAClical  and  satis- 
factory pleasure  carriage  one 
can  liavc. 


FOR  "FVLL  PARTICULARS  AND  PHOTOGRAPH  ADDRESS 

STANLEY    MANUFACTURING    CO. 

No.   117   LINCOLN  STREET,  BOSTON.  MASS. 


MOTOR   WHEELS. 


STEERING 
DEVICE 


WITM 


BALL 
BEARINGS. 


R  I  IVI  S,   Crescent  Shape  andFlat  Base 
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The  HoasRLESs  Aci,  ijo  Nassau  Strvet.  New  York. 
Bnteied  at  Ibe  New  York  post-o£5ce  as  sacond  class  matter. 

On  accoDDl  or  rbe  cxccMitvc  dlMconnK*  cbArsctf 
by  M«^v  vork  bouUa  on  aniall  cbcclt*  under  tbclr 
ne^fr  nilc<  aaliHcrlticrH  arc  rec|ncatc«X  to  rcrmtt  by 
Pout  Office  or  K.xpreaH  money  order  or  N.  T.  draft. 


Damage  Suits. 


One  of  our  subscribers  writes  that  he  would  buy  a  motor 
carriage  immcilialcly  if  h*  were  not  afraid  of  frighlrning 
hofKS  and  incurring  the  risk  of  damgc  suits.  He  instances 
the  experience  o(  a  (ricnd  who  on  the  occasion  of  a  recent, 
lrl]>  across  country  found  that  the  horses  oi  the  cities  and 
luwns  took  no  notice  of  his  motor  carriage:  but  the  horses 
encountered  on  lonely  country  roads  almost  invariably  gave 
tniMble.  This  difference  »n  the  equine  attitude  is  accounted 
for,  no  iloubt,  by  the  tact  that  the  city  horae  is  accustomed  to 
all  kinds  of  sights  and  noises  to  which  the  country  horse  i* 
a  stranger,  and  it  may  be  also  that  the  presence  01  numer- 
ous other  hordes  in  the  street  has  a  sedative  effect  on  the 
equine  mind.     However  this  may  be.  it  is  certain  thai  the 


greatest  caution  is  rcfnnrtd  oi  drivers  of  motor  vehicles  in 
niral  districts  for  the  reason  above  named  and  because  there 
are  encountered  the  strongest  prejudices  against  the  innova- 
tion in  road  lucomolion.  and  the  most  conservative  aad  nar- 
row-minded administration  of  the  law 

But  the  damage  suit  is  fast  losing  its  terrors.  While  many 
have  been  threatened  with  such  procedure,  very  few  cases 
have  cotne  to  trial,  and  in  only  une  case,  so  far  as  the 
editor  knows,  has  an  adverse  decision  been  given,  and  this 
was  for  a  smalT  amount  and  the  decision  could  probably  have 
been  reversed  on  appeal.  So  long  as  the  driver  of  a  motor 
carriage  observes  the  ordinary  rules  of  the  road  and  exer- 
cises further  courtesy  to  drivers  of  horses  whose  animals 
show  fright  at  his  approach,  he  is  doing  all  that  is  incumbent 
upon  htm  as  a  law-abiding  citizen. 

Wc  should  advise  all  who  are  in  the  same  frame  of  mind  as 
our  correspondent  to  dismiss  the  fear  of  liability  at  once. 
Opposition  is  fast  disappearing.  .\n  occasional  threat  of  pros- 
ecution may  be  Inokcd  for.  but  very  seldom  will  a  case  actually 
come  into  court,  and  when  it  sctnis  likely  tu  reach  that  stage 
communicate  at  once  with  ihc  Automobile  Club  cif  America, 
\V-ttdort-.\sloria.  New  York,  one  of  witose  chief  objects  is  to 
pnitect  :he  right&  of  all  u.ser5  of  automobiles. 


Storage  of  Gasoline. 


The  Bureau  of  Combustibles  in  New  York  is  turning  its  at- 
tention to  the  storage  of  uasoline  by  motor  vehicle  *»wncrs, 
and  the  head  of  the  Bureau  states  in  an  interview  published 
in  this  Issue  that  automobile  owners  arc  now  violating  the  law 
in  reference  to' the  storage  of  this  combustible  and  will  here- 
after be  held  to  a  stricter  account  for  such  violations.  'Hie 
prc'cnt  law  is  reprinted  elsewhere,  as  also  a  very  lucid  and 
well  cunsidercd  communication  from  a  subscriber  on  his  ex- 
periences in  endeavoring  to  determine  his  rights  in  this  re- 
spect under  the  New  York  laws. 
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The  present  statutes  xre  unijnesHunably  the  result  of  long 
experience  in  t)ic  storage  and  handling  of  the  inllanintable 
fiubi^tancc,  and  are  no  doubt  reajionablc  s-o  far  as  the  Rcneral 
provision!;  arc  concerned,  l^rtt*^  c|uaiiiitie.s  ot  gasnline  can- 
not with  safety  be  stored  in  cities  except  under  the  strictest 
prrcautiniih  and  under  tlic  dirvct  care  of  rcs|><jnsiblc  persons. 
Storage  .below  tlie  ground  level  is  undoubtedly  gafrM  and 
should  be  required  in  cvtry  cose  where  the  amount  exceeds 
the  contents  uf  an  urdioary  vehicle  tank.  Where  the  amount 
kept  docs  not  exceed  locals,  the  danger  is  not  so  K'eat,  but 
even  then  careless  banHling  may  lead  to  disastrous  results.  So 
(ar  as  the  respi^insihiliiy  of  the  persons  having  access  to  the  gasc- 
lloe  is  concerned,  the  insurance  companies  will  probably  be  the 
best  judges  of  thai,  and  the  conditions «^f  the  policies  will  ^o  far 
to  :i(-tile  the  wliolc  c|ucstiun,  fur  as  insurers  of  tlic  buildings 
and  properly  jeopardized  ilicy  will  be  more  dirtclly  interested 
than  any  one  else  in  the  enrorcement  of  suitable  precautions 
for  the  safe  keeping  ol  ilie  dangerous  svib^^Iancr,  The  auto- 
mobile is  not  yet  in  iruch  general  u<<c  tli^l  the  insurance  com- 
paules  have  found  it  advisable  to  lake  concerted  action  an  thiij 
storage  question,  but  with  the  increa»ing  use  of  the  new  ve- 
hicle, action  cannoi  be  long  deferred. 

Sensible  automobilists  themselves  will  recognize  tlie  neces- 
sity of  stringent  nieasurei;  to  protect  property  in  crowded 
centers  trom  the  pu]»«ib)c  dangers  of  the  careless  storage  of 
large  quantities  of  gasoline  for  use  in  automobiles.  The  pre- 
cise nature  of  the  regulations  needed  is  of  course  open  to  dis- 
cussion, and  we  invite  our  readers  to  venlrlate  their  opinions 
in  our  columns.  I^erc  again  the  Autooaoblle  Club  of  America 
might  render  a  service  by  opening  a  discussion  of  the  !>ubjcct  at 
some  of  its  meetings. 


Lead  Cab  Discoveries. 


In  one  respect  at  leaj-t  the  1-cad  Cab  Trust  has  proved  itself 
n  public  henefaetor.  It  lias  furnished  complete,  open  and 
I'umulative  demonMration  of  certain  truths. 

\l  greni  onlhy  and  after  long  continued  exijcrimcnts  in  sul- 
phating.  buckhng.  short-arcuiting  and  dtslntcgrution,  it  has 
riidiscovcred  the  storage  baiicry  which  so  many  have  paid 

ariy  (o  discover  before.  It  has  given  us  incontrovertible 
videnrc  that  lead  is  heav>*  both  in  cabs  and  in  Wall  street. 
Tlie  volatile  and  corrosive  nature  oi  sulphuric  acid  has  been 
reaffirmed  for  iis  through  ihc  destructive  effect  of  the  gases 
It  gives  ofif  on  the  wooden  bodies  of  the  cabs.  The  racking 
strains  of  rough  streets  on  2-ton  vehicles  running  at  high 
speed  have  been  fully  exhibited.  Much  vahiable  information 
regarding  the  properties  and  durability  of  rubber  tires  under 
heavy  strains  has  also  been  gathered  by  the  Trust.  Al- 
though it  was  not  the  prin»ary  object  of  the  Trust  to  furnish 
all  this  information  gratuitously  to  the  public,  such  has  been 
thr  benevolent  result  uf  its  labors  in  the  field  of  motor  vehicle 


promotion  and  we  gladly  embrace  the  oppurtunity  to  suitably 
recognize  its  distinguished  services  in  this  respect 

U  the  Tnist  has  also  discovered  that  success  in  this  Bcld 
regnires  something  mure  than  bluff  and  tlic  orgaiiiiation  i»i 
goose-egg  corporations,  and  that  The  Horsetc&ft  Age  i$  an 
independent  and  fca^lcs:^  journal,  committed  to  tlie  cause  of 
a  legitimate  industry  and  inflexibly  opposed  tu  cveryilting 
inimical  lo  that  industry,  it  hat  afforded  a  most  shining^  exam- 
ptv  lo  deter  such  freebooters  from  invading  the  industry  in 
future.  To  be  sure,  alt  these  things  were  knoM'n  before  to 
competent  engineers  and  conscientious  investlgstors  as  wtO 
a-i  to  the  inner  circle  of  storage  battery  gamblers  themselves, 
but  in  thus  pili'ig  proof  Ossa  upuit  Pelion  the  Trust  lus  not 
sficnl  its  millions  wholly  in  vain.  Lead  Cab  promotion*  sre 
not  likely  lo  be  repcattd  soon. 

Tell  your  discoveries  to  the  investing  public,  gentle* 
men  of  the  Lead  Cab  Trust,  and  The  Horseless  Age  vriU 
commend  the  honesty  of  your  intentions  even  if  it  cannot 
indorse  your  cngintxring. 


Hotor  Vehicles  Before  The  Franklin 
Institute. 


At  a  meeting  oi  the  eleclrical  section  of  the  Frankltu  In- 
stitute last  Friday  in  F^ilndelphin  the  subject  for  discus&ion 
was  electric  automobiles. 

Pedro  G.  Saloin,  a  storage  baltCD'  inventor  and  promoter, 
said  a  great  many  improbable  and  impossible  things  about 
storage  battencs.  He  thought  the  au|oni<dijle  of  the  future 
w^uld  be  a  light  electric  vehicle.  Mr.  Salom  then  tlesc«ndcd 
to  earth  and  admitted  that  storage  batteries  of  the  present 
were  very  heavy  mul  that  the  cos!  and  maintenance  of  pneu 
matic  tires  was  a  serious  item  in  the  electric  vehicle  problem. 
This  decidedly  incomplete  enumeration  of  the  obstacles  beset- 
ting ihi-  cleciric  vehicle  was  followed  by  the  cheerful  assur- 
ance that  lighter  storage  batteries  were  now  being  made  and 
thai  the  tire  problem  had  l»ecn  solved. 

^fr.  Saloni  is  by  profi-.^^sicm  a  chemist  and  presumably  at  onr 
lime  was  familiar  with  the  chemical  composition  and  weight 
of  lead.  Wlien  he  said  that  lighter  batteries  are  now  being 
made  he  spoke  the  truth,  but  he  must  know  and  should  h.i\c 
admitted  that  if  they  are  materially  lightened  it  is  dune  at 
tile  exi>ense  of  durability  and  efficiency.  Four  year*-'  connec- 
tion with  ihe  Lead  Cab  Trust  has  obscured  Mr.  Salom'-] 
memory.  As  to  the  tire  problem,  improvements  are  no  dnubi 
being  made,  but  if  the  lire  problem  had  been  cnmpleicty 
solved  the  storage  battery  problem  would  still  rcmnin  un- 
solved. The  expense  of  loading  it  on  a  vehicle  would  be 
S')mewh.it  tes.<iened,  hut  ils  inherent  defects  would  remain  un- 
changed 

Kudolph  Hunter,  an  electric  inventor,  expressed  the  opin- 
ion  tliai  thf-  tlcctric  vehicle  had  n  very  narrow  field -of  use- 
fulness and  [iredirted  that  by  far  the  greater  part  of  motor 
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tfiiffic  would  he  done  by  gasoline  motors.  He  said  the  elec- 
tric vehicle  had  been  practicnlly  abandoned  in  France.  Prof. 
W.  D,  Marks,  a  well-known  theoretical  and  practical  elec- 
trician of  tile  Quaker  City,  took  the  same  view  of  the  subject 
as  Mr.  Hunter- 
Altogether,  with  the  exception  oi  the  special  pleaders  of  the 
Lead  Cab  Tnist.  ahnost  all  r»(  those  who  look  part  in  the 
disctLSftiuo  recognized  that  electricity  i^  not  the  coming  power 
for  motor  vehicles. 


Foreign  Experience. 

One  of  the  participants  in  the  discussion  at  the  Franklin 
Ittstitute  Inst  Friday  referred  to  the  expi-rirnce  of  the  French 
315  of  great  value  in  determining  the  merits  oi  the  cliiTereni 
powers  competing  for  the  propuUion  of  vehicle*.  The  clec- 
in'c  vehicle,  he  said,  had  virltially  been  abandoned  in  France, 
white  thr  gasoline  motor  had  come  to  be  regarded  as  the  only 
power  fittnl  for  general  use. 

It  i-i  not  strictly  true  that  the  elcciric  vehicle  has  been 
abanduncd  in  France.  It  i-i  lo  sonic  extent  used  in  Paris  for 
luxurious  purposes,  and  now  and  then  an  attempt  is  still 
made  to  introduce  it  in  the  field  of  cuinnicrcir,  hut  these  at- 
tempts jjenerally  are  sh<.'rt  lived.  The  new5.p»|wr  rciiurts  of 
foreign  activity  in  electric  vehicles  that  have  been  circulated 
DO  ihii  iidc  of  the  water  of  late  were  inspired  by  the  Lead  Cab 
Trust  to  bolster  up  its  shrinking  stocks,  The  electric  vehicle 
has  been  tried  abroad  and  found  wanting  for  all  except  Iuk- 
uriou4  work. 


I 


International  Cup  Complications. 

.  Tllc  Automobile  Oub  of  France  is  rent  asunder  with  dis- 
scnHon  over  the  International  Cup  races.  Three  rq^rcsenta- 
lives  ol  the  Club,  MM.  Knyfl,  Charron  and  Girardoi.  have 
been  elected  to  take  part  in  the  races,  but  many  of  the  mem- 
bers arv  not  satisfied  with  the  selection  and  are  pressing  the 
claims  oi  their  favorite  ehunffcurs  for  recognition.  The  feel- 
ing runs  high  and  some  desertions  from  the  French  standard 
are  reported.  M.  Lemaitre.  a  veteran  chauffeur,  has  an- 
nounced his  intention  to  race  for  the  cup  under  the  Belgian 
colors.  Other  members  may  secede  an<I  compete  under  Ger- 
niaD  or  Swiss  colore.  >Ience  the  racial  lines  will  be  pretty 
well  mi\ed  up  in  the  first  international  contest. 

Those  who  liKjk  upon  the  mutor  vehicle  as  a  business  prop- 
oiHion  and  not  a  mere  plaything  of  the  rich,  can  afford  to  look 
on  complacently  while  the  sportsmen  settle  their  trivial  differ- 

cncts. 

^ — 

The  Parle  Permit  Comedy. 

President  Clau.<»cn,  of  the  New  York  Park  Board,  is  playing 
an  L'pera  bonffe  (Kirt  in  bis  treatment  of  the  automobile  ques* 


» 


lion.  His  bursts  of  high-handed  nuthortty,  i)uick  recessions 
and  general  icstiness  ill  become  a  civic  official  at  the  dawn  oi 
the  twentieth  century,  Mr.  Oausen  rudely  tramples  under 
fo'>t  the  acLopied  load  Iswj  of  the  ages  and  even  attacks  the 
broad  principles  of  the  individual  rights  of  the  citiiten.  He 
arrogates  to  himself  the  right  to  issue  pennits  and  to  exclude 
from  the  Park  whomsoever  he  will.  Me  revokes  the  permits 
of  those  who  displease  him  and  then  reissues  them  after  the 
offenders  have  made  lowly  obeisance  to  him,  Altogether  Mr. 
CI  lusen  is  <|uite  Oriental  in  the  magnitude  of  his  powers  and 
hi'>  rviT.-isi*  ill  iliiiii 


Automobile  Club  to  the  Rescue. 


We  wish  to  direct  the  attention  of  the  Automobile  Club  of 
.America  to  a  letter  published  among  our  "Communications" 
from  John  C,  Kigdoit.  a  patent  attorney  of  St.  Lt:iui8,  who 
has  been  sued  for  damages  by  the  owner  of  a  horse  which  it 
is  alleged  ran  »way  through  fright  at  an  automobile  he  was 
ninning,    He  need*  the  moral  supjxin  of  the  club  in  defendinp 

the  suit, 

—  ♦ 

riotor  Liveries. 


A  number  of  enterprising  livery  stable  keepers  in  difterent 
parts  of  the  country  are  preparing  to  lake  charge  of  auto- 
mobiles by  the  week  or  month.  They  have  insiallcil  elec- 
tric plants  for  charging'baltenes,  securid  the  services  of  me- 
chanics competent  to  care  for  and  repair  the  different  classes 
of  vehicles,  and  are  already  finding  customers.  That  Ihey 
will  find  more  and  more  customers  as  the  industry  progresses 
goes  without  saying,  and  it  is  the  early  bird  that  catches  the 
worm,  f.ater  they  will  feci  a  demand  for  expert  motorraen, 
just  as  they  now  do  for  coachmen. 


We  have  not  heard  anything  more  about  the  motors  the 
Lend  Cab  Trust  was  going  to  put  on  the  Erie  tou-path  to 
drive  all  the  canal  njutes  out  of  business.  Perhaps  the  Trust 
got  as  far  as  the  business  end  of  the  mules  and  had  to  give  it 
up.    There  are  "more  kicks  coming," 


The  l-C4id  Cab  Trust  has  lately  been  badly  damaged  by 
l)o:h  fire  and  water^by  fire  in  Forty-second  St.  and  by  water 
in  Wall  St. 

Denied  by  the  Automobile  Co.  of 
America. 


The  Automobile  Co.  of  America  and  the  American  Motor 
Co.  deny  thai  they  are  inter<sted  in  any  project  to  combine 
with  the  two  <Md  established  carriage  and  wagon  concerns 
mentioned  in  our  la^i  issue.  They  state  that  they  are  well 
satisfied  with  their  prospects  and  do  not  wish  to  combine 
with  any  one. 
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Storage  of  Gasoline  in  New  York. 

Geortfc  Murray,  chie[  of  the  Bureau  of  Combu&liblcs,  New 
York  city,  wlio  is  preparing  a  report  to  Fire  Commissioner 
Scannctl,  concerning  the  storage  of  the  products  of  petroleum 
in  aututnobiln.  said  leceiiily  that  be  believed  it  to  t)c  the  duty 
of  the  police  t<i  take  cugnizance  of  the  violation  of  the  law 
by  autuniobilists.  He  added  that  the  statute  it  emphatic  and 
plain. 

"Tlicre  i&  no  going  behind  the  returns,'*  he  contiaucd.  "and 
while  [  :mi  a  bcHever  in  automobili&m,  I  deem  h  my  duty  to 
point  out  iKc  fact  thai  every  person  who  operates  an  automo- 
bile which  wxi  petrotentii  or  any  of  the  products  thereof  is 
committing  a  misdemeanor,  according  to  the  express  words 
of  section  765,  chapter  378,  oi  iJic  laws  of  1897.  the  execution 
of  which, devolves  on  this  bureau.  The  lawmakers  framed  the 
act  without  looking  ahead  to  the  time  of  tbe  autumobite 
run  by  benzitie,  gasohne  and  other  articles  prohibited  in  thc 
act.  It  will  be  necessary  to  amend  this  law  to  save  many 
prominent  men  frum  cummitting  a  misdemcanur.  The  law 
prfjhibits  the  use  oi  such  articles,  except  under  certain  condi- 
tions, and  those  conditions  apply  only  to  certain  kinds  of 
buJding  construction.  Our  expert,  W,  S.  Ptirdy,  has  foimd 
that  all  of  the  articles  used  in  gasoline  and  petroleum  auttmio- 
bile!>  liave  a  gravity  of  mure  than  50  points  to  insure  their 
ctYicicncy  for  motive  power.  This  bureau  cannot  take  cog- 
nicuiiec  of  the  violation  oi  law  m  the  way  of  issuing  permits, 
but  must  enforce  the  statute  as  it  is."  The  sectiun  uf  the  law 
IS  as  follows: 

Section  765.  No  person  shall  have,  ktcp  upon  sale,  ur  store 
in  an>  place  or  building  within  the  corpuraic  limits  of  the 
city,  any  crude  petroleum,  coal,  or  any  similar  oil,  nor  any  ol 
tlicir  pruducts.  either  of  which  shall  emit  an  tnllainmabtc 
vapor  at  a  temperature  below  100  deg.  of  Fahicnluit,  except 
under  tbc  following  provisions:  or  any  of  thetr  pruducls  may 
be  stored  in  del^tched  or  properly  ventilated  warelmuses,  the 
outer  watts  of  which  !>liall  be  stone,  brick  or  iron,  especially 
adapted  "for  the  purpose  by  having  raised  sills,  at  least  s  ft- 
hiRli,  or  ilie  ground  tloor  of  which  shall  be  at  least  J  ft.  below 
tl\e  lc\cl  of  street  or  adjoining  yard,  or  so  cons.tructed  as  tu 
actually  prevent  the  uvertlow  of  such  substancts  beyond  the 
premises  where  the  same  may  be  kepi  or  stored;  which  said 
w.irehouses  shall  not  be  occupied  in  any  part  as  a  dwelling; 
and  if  less  than  50  (l  frr.m  any  adjacent  dwelling  the  same 
mil?!  be  separated  by  a  brick  or  stone  wall  at  least  10  ft.  m 
height  and  16  in.  thick,  v-nnsinicied  in  such  manner  as  said 
cnnmiissioncr  may  prescribe;  but  the  same  may  be  stored 
in  such  other  manner  as  said  commissioner  may  dcstgnale. 
under  a  special  permit  issued  therefor.  No  refined  peiru- 
leum,  kerosene,  coal  or  similar  oil.  or  earth  or  ukU  nil.  ur  ma- 
chinery oil,  or  any  product  thereof  to  be  used  fur  ilhniiinai- 
mg  or  healing  purposes,  whicli  shall  emit  an  inllainmablc 
vapor  at  a  temperature  below  100  deg,  Fahrenheit,  shall  be 
kept  upon  sale  or  stored  within  the  corporate  limiis  oi  the 
city.  -Vll  saul  articles  shall  be  tested  and  their  (lualily  deter- 
mined by  sanitar)-  surveyors  aniliorized  by  said  commissioner. 
usin((  G.  Tauliabue's  instruments,  or  such  other  instruments 
as  may  be  designated  by  said  commissioner,  tlie  barrels  or 
packages  containinij  the  same  lo  be  IcRibly  stamped  or  marked 
with  said  inspector^  oflicia)  stamp  or  m.nrk.  No  refined  pe- 
troleum, kerosene,  gasoline,  naphtha  or  benzine,  benzoic. 
campheiie  or  burning  fluid,  or  products  or  compounds  con- 
taining any  of  said  substances,  when  temporarily  placed  above 
the  cellar  or  basement  of  any  building,  and  in  barrels  of  not 
over  45  gals,  each  or  in  metallic  vessels  or  tanks,  shaU  cx- 
ece  i  in  'he  whole  quantity  the  continis  of  SO  of  said  barrels 
provided,  however,  that  tbc  whole  (juanttty  of  said  refined  oils 
ihal  may  he  so  kepi  or  stored  over  night  shall  not  exceed  the 
enntcntsof  (Oof  said  barrels,  unless  stored  in  the  manner  pro- 
vided for  slorin}(  crttde  pciroleum;  and  when  stored  in  cellars 
or  tiaseineni^,  surrounded  by  walls  of  brick  or  sione.  and  at 
least  J  ft.  below  the  level  or  grade  of  the  sidewalk,  street  or  land 


adjacent,  ilie  whole  quantity  shall  nol  exceed  the  contents  ol 
150  barrels,  unless  stored  in  warehouses  specially  adapted  for 
that  purpose,  as  rctjuired  for  the  storage  of  crude  petroleum 
under  this  section;  provided,  also,  that  no  ([uantity  of  said 
oils  greater  than  one  barrel  shall  be  stored  or  kept  in  any 
building  occupied  in  any  part  thereof  as  a  dwellmg.  No  re- 
fined |>etro!euni.  kerosene,  gasoline,  naphtha,  benzine,  betirole. 
camphcnc,  burning  tiuid  or  products  or  conip<mnds  contain- 
ing' any  of  said  Hitb^tances.  ^ball  Ije  kept  or  stored  on  or  above 
the  first  itory  or  floor  of  any  building  exceeding  in  the  whole 
quantity  the  contents  of  live  barrels  of  40  paK  each.  In  no 
case  shall  any  of  the  articles  named  in  this  section  be 
allowed  to  remain  on  ihe  sidewalk  beyond  the  front  line  of 
any  building,  or  in  or  ujwn  the  streets,  docks,  piers,  bulk- 
heads, slips,  highways  or  public  placet  a  longer  ume  than  is 
actually  necessary  for  the  removal  or  loading  of  the  sa.me, 
and  said  commissioner  ma3'  establish  and  enforce  general 
regulations  and  issue  such  orders  and  special  directions  rela- 
tive to  llie  liandling,  lightering,  carting,  loading,  unlouiiing. 
transportation  of  the  several  articles  named  under  this  sec- 
tion. 2b  in  their  discretion  shall  be  deemed  necessary  for  the 
public  protection,  and  said  commissioner  uiay  i&sue  special 
permits  authorizing  the  keeping  vi  any  of  the  articles  enu- 
merated under  this  section  in  tmddmgs.  tanks  or  structure* 
fire-proof  ihroughour.  in  such  tjuantities.  in  iucli  inanncc.  and 
subject  10  such  regulations  as  shall  tend  to  secure  the  same 
against  danger. 
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Lead  Bluff  in  Boston. 


Mayor  Quincy.  ui  Huston,  haij  signed  an  order  granting 
route>i  to  Ihe  Bo.<uon  Transit  Co.  for  a  motor  merchandise 
and  passenger  Iraft'ic.  The  routes  ran  through  the  choicest 
residential  section*  of  the  city 

The  routes  are  as  follows: 

First— From  St.  Mary  St.  over  Beacon.  Dartmouth,  .\rling- 
toi).  Ho>lstou.  Trcmont  and  Sudbury  Sis.,  Haymarket  Sq.  and 
Canal  Si.  to  the  North  Station;  rcnirn  over  the  same  route, 

Second — Adams  S<i..  over  Brattle,  Tremonl  and  Boylston 
Sts,  Park  Sq.,  Colunibuii  Ave..  Seaver  St..  Bine  Tlill  Ave..,  to 
Franklin  Park;  return  over  Blue  Hill  Ave  Seaver  St.,  Co- 
lumbus .\ve..  Park  Sq.,  Boylsion,  Tremonl,  Coun  and  Wash- 
ton  St.,  tn  .^dams  Sq 

Third—BeKmning  at  the  comer  of  Tremont  and  Park  Sts.. 
over  Park.  Beacon  ,ind  .■Xrltngton  Sts..  and  Commonwealth 
.\ve.,  to  the  Fenway  and  return. 

Fourth — In  case  ot  blockade,  arising  in  case  of  fire,  repair 
ing  streets  or  other  cause,  lo  use  such  streets  as  may  lie  nrr 
essary  to  pass  around  such  obstruction. 

This  company  expects  omnibuses  will  be  put  on  the  -im. 
just  as  soon  as  ihey  can  be  delivered.  The  first  route  started 
will  be  the  one  in  Beacon  Si, 

The  omnibus  that  ha«  been  designed  is  after  U»e  di)igcri> 
pattern,  seating  so  per.sons  altogether,  4  or  6  outside. 

The  company  has  been  anxious  to  secure  Ihe  imvilege  oi 
nmning  omnituiscs  through  Conimonweahh  .\vc.,  and  the 
Fenway,  but  i>  prevcntid  by  tlie  resiririioii,  nj  the  Park  Com- 
mission. 
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pARTIES  having  copies  of  the  November,  1895, 
number  of  Thb  Horsblbss  Agb»  which   they 
are  willing  to  sell  or  exchange  for  later  numbers,  are 
requested  to  communicate  with  the  publisher. 
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London.  Dec.  m- 

PKOJECTKD   1-8IALS  <'F   ELBCTWC  VBItlCI.BS. 

A  mertinB  oi  Ihr.-  rcprrsciuatives  anj  manufacturers  ui  eWc- 
Xt\c  vehicles  was  hcW  at  the  Automobile  Club  of  Circat  Britain 
on  Monday  to  discuss  the  ijucBtion  of  organinng  a  series  of 
trials  oi  such  autuinobilea  next  year.  Ailcr  a  diecussion  u 
was  rcsolvrd:  i  That  trials  of  electric  vehicles  be  held  in 
1900  under  the  auspices  of  the  Automobile  Club.  2. 
That  they  consist  of  four  con.sccutivc  days'  trials  as  fol- 
low*: (a)  A  run  over  a  good  course;  the  run  to  be  nf  un- 
limited length;  the  driver  to  declare  when  the  run  is  finished 
lb)  A  run  of  30  mile*  in  a  hilly  district,  (cj  A  ntn  ol  .jo 
miles  over  an  average  road,  (d)  A  run  of  30  miles  over  a  (air- 
ly lint  road.  The  points  to  be  taken  into  consideration  are: 
Tlie  consumption  oi  energy,  average  speed,  the  number  of 
pa>sengeri  carried,  etc.  The  competing  vehicles  vnll  be  con- 
tinuomly  under  the  sui»ervision  of  the  club  oftictals  during  Ihe 
ffiur  days'  trials. 

LONG   UISTANCE   RUNS  OF   ELECTRIC   CAHilAGKS. 

\n  interesting  experimtni  m  electric  motor*  took  place  on 
Wednesday,  the  ?yth  ult..  when  q  trip  was  made  by  A    A. 
Jordan,   o(   the   Electrical   Undenakings    Co.   Camden   town, 
N,  W.,  from  l-ondon  10  Bri«htun  in  an  electric  ijamc  cart,  with 
a   view   10   demonhtraiing  the   poi^^ihilily   "(  journeying  be- 
tween London  and  Brighton  (.52  miles)  in  «jne  day.  with  only 
one  charge  of  the  batteries     There  was  considerable  interest 
displayed  in  the  event,  which  proved  successful.     Piccadilly 
Circus    was    niad<    the    st.nrting   and    the    Hotel    Metropolc. 
Brijihton,  the  ultimate  destination.     The  traveling  averaged 
It  1-3  miles  per  houi.  wilhum    recourse   tn   u   recharge  the 
vtlitclc  was  successful   in  computing   the  distance   in   good 
time.    The  weight  of  this  game  cart  with  two  pat^sengcrs  was 
about  2.J00  lbs.,  of  which  tlie  accumulators  used  accounted  for 
about  i-ooo  lbs.,  »o  that  the  proportion  of  accumulator*  to 
thi"  total  weight  approached  50  pc  cent.    The  accumulators 
in  qncsiiiin  consisted  of  42  four-plate  cells  of  the  l-eitner  type. 
having  an  ampere-hour  capacity  of  about    180.     It   is   mcr- 
es'.ing  to  know  that  the  voltage  on  open  circuit  on  arrival 
at  Brighton  was  as  high  as  84  volts,  which  is  e'luivaleni  to 
2  volts  fwr  cell.    The  oprn  circuit  voltage  on  the  cart's  start- 
ing tn  Piccadilly  was  W  volts     The  cart  is  propelled  by  two 
motors,  which  drive  tiie  hind  wheels  independently,  and  a 
5cneB-i>arallel  eonlroller  is  arranged  to  vary  connections  be- 
tween motors  and  battery.     The  accumulators,  however,  arc 
always  kept  in  series.     The  controller  givct.  sL\  speeds  for- 
ward anil  two  backward.    The  most  economical  steps  of  the 
cnntrrillrr  are  third  and  fifth  position,  equivalent  to  8  and  25 
Ri'Ies  per  hour  on  the  level.     In  the  third  position  of  the  con- 
trolltr  the  motors  arc  in  scries,  and  they  arc  in  parallel  at  the 
filth  step.    The  mot<*rs  arc  also  used  to  brake  thr  ear.  and  in 
this  way  a  considerable  amount  of  energy  i^  restored  lo  the 
battery  when  ^oing  down  hilt,     .^gain  on  Sunday  last,  the 
loth   inst,,   two  of  this  company's  carriages   were  run   from 
Kondoti  to  Brighton,  each  on  one  charge,     One  of  the  car- 
ringes  was  driven  by  Mr,  Jordan  ucciimpanied  by  the  secre- 
tary of  the  Auiopnobite  Club.     The  run  was  made  on  one 
charge  only,  the  average  speed  being  a  little  over  9  miles  an 
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hour.  The  identical  battery  used  in  the  first  run  was  employed 
in  the  second  run.  It  is  a  four-plate  tLeitner)  battery  of  40 
cells,  with  Leilner  motors.  This  is  Iwkcd  upon  as  a  very  nou- 
blc  performance,  the  battery  being,  it  is  claimed,  in  no  way 
depreciated  by  the  severe  tests  which  are  entailed  in  a  run 
upon  the  Brighton  road,  where  so  many  hilts  have  lo  be  con- 
icnded  witti- 

TMR  BKliV'LATtOK  OK  TRAFFIC. 

Trartic  Regulation.*  and  the  Speed  of  Motor  Vehicles  on 
Highways"  was  the  subject  ni  a  very  interesting  paper  read 
by  R.  E.  B.  Crompton  (ihe  well-known  electric  engineer) 
at  a  meeting  of  the  Automobile  Club  ol  Great  Britain  on 
Wednesday,  the  i.llh  in«.  The  paper  was  of  a  most  exluiust- 
ive  kind,  and  one  of  Mr.  Crompton's  main  conclusions  was 
that  to  deal  with  the  ever  increasing  tralhc  in  London  it  would 
be  necessary  not  to  limit  the  speed  alU.wed,  but  rather  to  in- 
crease ttie  maximum— in  laci,  that  m  future  regulations,  in- 
stead of  restriciing  the  speed,  they  ought  to  be  based  on  the 
distance  within  which  the  vrliicle  can  he  pulled  up  in  case  oi 
an  emergency.  The  author  showed  ttiat  about  30  ft.  is  re- 
quired in  which  lo  stop  a  hansom  cab  going  at  12  miles  an 
hour,  and  that  a  properly  t>raked  automobile  driven  at  ihc 
same  speed  could  be  pulled  up  to  a  certainty  within  15  ft.  and 
a  cycle  fitted  with  modern  brakes  in  lo  ft. 

"Suitable  Speeds  (or  Motor  Vehicles,  with  Due  Considera- 
ticKi  for  Size.  Weight  and  Local  Conditions  Under  Various 
Circumstances"  is  the  subject  of  au  essay  competition  just  in- 
augurated by  llie  .Xuloniobile  Club  of  Great  Britain,  the  priie 
iKtng  a  sum  of  $50.  The  decision  as  to  which  is  the  best 
essay  wilt  rest  with  the  club  commiiiee.  An  essay  must  nol 
excte<I  a  ihoufand  words  and  inu'>t  be  in  the  hands  of  the 
committee  by  Tlmrsday,  Feb.   i. 

I  ME  MOTOR  1-RADRS  ASSOCiATION. 

A  second  meeting  of  the  recently  formed  Motor  Trades  . 
Assiviation  was  held  on  Wednesday  afternoon,  when  Harry 
J  l.awson  was  elected  fir«l  president  and  an  executive  cont- 
miilcc  was  chosen.  The  formation  of  the  association,  or 
mther  the  connection  of  Mr.  I^wson  with  it,  has  given  rise 
til  much  misgiving,  and  the  meeting  on  Wednesday  was  not 
altogether  plain  sailing.  .After  Mr  Lawson  was  elected  presi- 
deni  a  di^cuf^iun  touk  place,  as  a  result  of  which  one  gentle- 
man asked  ft)r  an  assurance  from  Mr,  Lawson  tha.t  the  reso- 
lulion  appointing  him  lo  the  chairmanship  would  be  with- 
drawn. This.  h<(wc\er.  was  not  given,  but  ihc  chairman  in- 
liiiidled  :hat  lie  wuuld  leave  the  matter  with  (he  committee. 
Thr  main  object  of  the  new  as.sociation  appears  to  he  the  con- 
trolling of  exhibitions,  but  what  tlic  outcome  ol  it  all  will  be 
remnin.s  to  be  ftern.  The  fact  remains  ttiat  the  peace  of  mind 
of  the  motor  manufacturer  in  England  is  just  now  being 
greatly  disurbed  one  way  and  another. 

The  con»pUEencss  of  the  report  prepiircd  by  the  surveyor 
on  the  bids  sent  in  un  the  supply  of  motor  vans  has  appar- 
ently C'inie  a.-!  a  surprise  to  the  Chelsea  Wsiry.  which  ha* 
decided  to  postpunt:  the  consideration  of  the  report  until  Feb- 
ruaty  next.  In  the  meantime  the  surveyor  is  to  take  snph 
action  n«  he  thinks  proper  to  glean  further  information 
about  the  particular  vans  tendered  for,  so  that  when  the 
Vrsiry  reassembles  after  the  recess  it  may  hope  to  have  a  full 
education  on  the  subject. 

"Htavy  Motor  Lorries  for  Liverpool  Traffic"  was  the  sub- 
ject of  a  paper  read  by  Arthur  Muskcr  before  the  Liverpool 
Engineering  Society  last  night,  the  i.lth  inst. 
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COnnUNICATIONS. 


storage  of  Gasoline. 


New  York.  Dec.  ig. 

Editor  Horseless  Age: 

I  have  carefully  rcail  each  issue  of  The  Horseless  Age  in 
the  hov.e  ot  fiiuliiig  a"  ariicle  ileahng  with  ihe  storage  of  gas- 
oline in  bulk  in  this  city. 

It  is  Ihc  inleittioTi  of  this  company  to  establish  a  repository 
for  aulomobiles.  where  owners  of  various  types  of  vcliicles 
can  store  them  at  -a  moderate  monthly  rental.  It  is  ol  course 
positively  necessary  in  such  an  establishment  that  the  own- 
ers of  vehicles  should  have  charKing  facilities  for  electric  ve- 
hicles and  be  able  tn  purchase  gasoline  in  such  quantity  as 
they  might  desire.  There  is  no  trouble  in  getting  permits  lor 
putting  in  the  n-cessary  equipments  fur  the  charging  ol 
storage  batteries.  I  have,  however,  run  across  a  number  of 
obstacle^  in  securing  ibe  nght.<  from  propcny  owners  (or 
storing  gasoline  in  quantity  on  the  premises.  1  have  given 
this  subject  considerable  study  and  find  a  great  difference  of 
opinion  held  by  various  parties  I  have  spoken  to  on  the  sub- 
ject. There  is  a  specially  constructed  iron  tank  built  for  the 
storage  of  gasoline  by  a  wdl-known  New  York  concern,  the 
sire  nf  which  is  30  x  .^6  in,,  holding  about  108  gals.  1  have 
shown  the  drawing  ol  'his  tank  to  Inspector  Murray.  Chief 
of  the  Board  of  Comhusiihles  of  this  city,  who  stated  to  inc 
that  he  would  willingly  give  me  a  permit  lo  place  this  lank 
4  ft  under  the  ground  inside  the  curb  line,  in  several  places  I 
have  looked  at  as  suitable  for  storing  automobiles, 
provided  the  Highway  Department  would  pcrmii  the  open- 
ing of  the  pavement.  The  Highway  Department  demand  that 
a  vault  shall  be  built,  in  which  the  lank  could  be  placed.  Of 
'cotirse.  Iwfore  securing  either  ot  the  above  permits  the  con- 
sent of  the  property  owner  must  be  obtained. 

Fromincni  insurance  men  and  the  Board  of  I*"irc  Under- 
writers claim  that  the  placing  of  such  a  lank  in  the  po.i^itiun 
above  referred  to  would  neccs.<ari!y  increase  the  rate  of  in- 
Siurance  on  not  only  the  property  on  which  the  lank  was 
placed,  but  on  the  adjacent  property.  Several  owners  ot 
pr:tperty  whom  I  have  c<'>nKtiltfd  claim,  after  consultation  with 
thetr  attorneys,  that  should  they  permit  the  placing  of  this 
tank  on  their  property  they  would  be  personally  liable,  in  the 
event  of  any  explosion,  for  personal  injury  as  well  as  for  any 
damages  to  the  property  on  both  sides  of  the  street  for  the 
entire  block. 

These  statements  seem  rather  peculiar  when  we  know  that 
stationary  gasoline  engines  are  being  operated  in  several 
place.<i  in  this  city  which  must  necessarily  require  some  40  or 
50  gals,  to  he  kept  on  the  premises.  Paint  stores  frcnnently 
carry  a  barrel  of  gasoline,  as  do  scouring  and  cleaning  eslab- 
li.-ihments.  Of  course  these  people  may  assume  the  risk  of  tx- 
ptojion  as  well  as  take  their  chances  of  imprisonment,  iii  case 
they  are  caught.  Vnn  ran  readily  <iee,  however,  that  11  an 
automobilf  repo.iitorj-  were  established,  as  wc  propose,  it 
w(Mild  naturally  be  known  to  the  public,  and  in  a  very  short 
lime,  unless  the  necessary  city  permits  were  secured,  the  citj- 
ofhcials  would  be  down  on  us.  if  any  quantity  of  gasoline 
was  stored  on  the  property. 

"Vs  a  matter  of  fact,  ahom  70  jwr  cent,  of  the  automobiles 
tiow  used  in  New  York  by  private  individuals  are  operated  by 


gasoline,  and  as  the  :>umbcr  ot  these  vehicles  is  daily  increas- 
ing, some  provision  must  be  made  for  getting  fuel 

Vou  will  recall  when  electricity  was  first  introduced  as  an 
ilhimini'.ni  that  the  fire  underwriters  positively  prohibited  the 
running  of  electric  wires  tn  buildings.  In  a  shftrt  time  ihey 
demanded  that  all  wires  run  in  buildings  should  be  suspended 
and  fastened  to  porcelain  knobs  or  insulators,  with  the  wires 
exposed.    To-day  an  exposed  wire  is  rarely  seen. 

Gasoline  properly  handled  is  no  more  dangerous  than  our 
regular  illuminating  gas.  and  surety  some  law  or  ordinanc* 
should  be  availatilc  nnder  which  owners  uf  vehicles  may  Ik  able 
to  get  a  supply. 

I  should  like  to  have  the  experience  o(  some  of  your  readers 
on  this  subject,  and  think  the  matter  is  of  sufficient  impor- 
tance to  warrant  a  thorough  investigation  witli  a  view  to 
securing  necessary  legislation,  in  which  I  will  be  pleased  t" 
cooperate.     Very  truly  vours. 

THE  METROPOLITAN  AUTOMOBILE  B.\ZAAR. 
William  Hazelton.  General  Manager. 


An  Old-Timer. 


Everett,  Mass.,  Dee    18. 
Editor  Horseless  Age: 

In  the  year  of  1866.  when  the  old  velocipede  fever  was  on 
in  Boston,  I  built  a  very  successful  steam  road  carriage,  of 
which  the  following  is  a  brief  description:  It  had  a  pair  r>f 
reciprncating  reversible  engines,  with  3  x  6  in.  cylinders. 
The  engines  were  secured  in  a  horizontal  position  upon  the 
frame  or  perch  of  the  carriage,  acting  upon  the  crank  shaft, 
which  had  a  pinion  gear,  geared  into  a  large  spur  gear,  se- 
emed to  the  hnhs  of  the  rear  wheels.  The  boiler  was  built  on 
the  plan  of  an  .\mciskeag  fire  engine  boiler.  It  was  18  in.  in 
diameter  and  30  in.  high,  and  rested  upon  springs  on  the  frame 
hack  of  ihc  carriage  body.  Under  the  seat  was  a  water  tank 
h«ilding  IS  gals  oi  water,  with  a  fuel  box.  The  steering  was 
done  by  turning  the  forward  axle  and  wheels,  A  rack  wxs  at- 
tached to  the  axle,  running  through  a  rack  box  gearing  into 
a  small  pinion,  upon  the  end  of  a  shaft  extending  up  in  from 
of  the  seat  with  :t  crank  upon  the  top  to  tiperate  the  same. 
Tliis  method  vi  steering  was  as  good  as  any  now  in  use.  The 
axle  being  pivoted  in  the  center,  allowed  the  forward  wheels 
to  adju-tt  thcmsclve.s  to  all  unevenness  in  the  roads  and  pre- 
vented the  twistmg  ot  the  carriage, 

I  have  ntiw  invented  a  very  rapid  generating  steam  boiler 
for  use  in  vehicle*,  and  elsewhere  where  a  large  araotint  of 
steam  is  required  to  be  made  very  rapidly.  It  is  a  water  tube 
bnilfr,  has  no  shell,  and  is  (o  constructed  that  a  large  pressure 
of  steam  can  be  carried  with  perfect  safety.  It  can  be  built 
in  any  shape— square,  round  or  oblong.  When  ready  to  fire 
up,  it  contains  3IJ  gals,  of  water  and  has  14  sq.  ft.  of  heating 
surface  exposed  to  each  gallon  of  water.  The  feed  is  amo- 
matie.  L.  D.  SHAW. 


Words  of  Commendation. 


Montreal,  Dec.  ig. 
Kflilor  Horscles&  Age: 

1  feci  !o  much  pleased  with  the  Steam  Boiler  Number  thai 
I  think  it  is  only  due  to  Ihp  management,  rditor<i  and  contrib- 
utors to  express  my  appreciation  of  the  enterprise  and  good 
iudgmcnt  evinced  in  giving  us  such  an  interesting  and  valua- 


o.   U.   Dec.  r.  IBM 


THE    KORSELESS   AGE. 


13 


bic  issue,  p&rticularly  nt  a  lime  when  so  much  attention  is 
being  directed  ton'ard  the  development  of  steam  motors  for 
this  purpose. 

1  must  aUo  commend  the  position  taken  by  the  editors  in 
ihcir  just  and  (earless  criticism  o(  the  Fakirs  and  freaks.  This 
U  a  critical  peri':Kl  with  the  industry,  and  it  is  certamly  of 
great  importance  to  all  conccrntd  to  have  a  medium  so  fair 
minded,  progressive  and  with:il  conservative  and  reliable  to 
point  out  ihc  way.  and  through  which  may  be  voiced  the  best 
ihouffht  and  endeavor  of  the  workers  in  this  new  field. 

Of  the  many  good  features  in  The  Horseless  Age,  I  think 
there  is  none  of  greater  value  than  the  fnreiKn  review  which 
from  week  to  week  gives  us  so  clearly  the  status  uf  the  indus- 
try in  other  countries,  enabling  those  on  this  side  of  the 
pond  to  gauge  their  own  work.  After  carefully  following 
these  reviews.  I  am  of  tlie  opinion  that  .\mericans  wdl  yet 
tatkc  the  lead  m  this  mdustry.  as  they  always  have  whcii  orig- 
inality and  skill  are  prime  faciors.  U  appears  to  me  that 
steam  will  play  a  most  Important  part  in  ihe  auttimobile  of 
ihc  future,  and  I  am  fatjfficd  that  it  will  find  its  most  perfect 
expression  ihrouRh  American  work.     Yours  sincerely, 

MS.  A.  WRIGHT 


Oil  Fuel  Burners. 


Sugs:estions  In  Rim  Construction. 


Hamilton.  Om..  Dec.  8 
EJitor  Horseless  Age: 

The  tire  question  is  admittedly  one  of  the  greatest  problems 
in  motor  carriage  construction.  It  seems  to  me  that  if  tire 
makers  wuuld  u.se  a  shallmv  rim,  as  I  have  shown  in  Fig.  t, 
intitrad  of  as  shown  in  Fig.  3.  it  would  give  from  y>  to  40  per 
cent,  more  cushion  and  for  the  same  reastm  extend  the  life  of 
the  tire  In  Fig.  3  there  is  lr»o  niuch  dead  nibher  and  the 
binding  has  to  take  place  between  the  points  B  and  C.  and  the 


/jc  r 


/W.A 


short  nipping  process  in  that  small  space  causes  the  rubber  to 
separate  from  the  canva:!  and  lumps  foon  commence  to  show, 
and  when  these  puncture  it  is  impossible  to  find  the  leak,  as  the 
air  will  come  irom  any  part  of  the  tire.  Fig.  i  would  give  far 
more  cushion  and  conscqunitly  better  service,  and  if  jiroperly 
cemented  and  bolted  on  could  not  come  oflF.  In  writing  this 
my  only  de.'-ire  is  tn  help  others  to  get  a  better  rim  and  tire 
and  thus  assist  the  motor  carriage  business. 

W.  G.  WALTON. 


The  general  idea  is  that  Fig.  2  would  afford  greater  surface 
fo  withstand  the  strain  of  side  slipping,  as  it  is  termed.  It 
seems  to  the  writer  that  if  the  rtm  circle  in  Fig.  3  he  struck 
with  a  longer  radius  than  the  tire  the  object  of  Fig.  1  would  be 
attained,  and  yet.  when  tmder  compression  as  well  as  side  slip, 
Ibc  tire  walls  wotdd  receive  due  support,  as  in  Fig.  2. 

R.  I.  C 


Chicago,  Dec.  12 

t'lduor  Horseless  .Age: 

I  have  read  with  much  interest  in  the  Dec.  6  issue  of  your 
vMluahle  paper  an  article  from  the  pen  of  R.  I.  Ocgg  treatmg 
on  «'il  fuel  burners. 

The  an  oi  burning  crude  oil  as  a  fuel  is  ancient,  but  to 
carry  out  this  art  with  safety  a.s  well  xs  economically  is  not 
easy.  Wc  have  made  great  improvements  in  burning  oils. 
The  fuel  nil  injectors  are  about  as  perfect  as  can  be  made, 
and  on  large  Iwiilcrs  fill  a  long-felt  want  where  great  quan- 
tities o[  coal  had  to  he  handled,  to  say  nothing  about  the 
cleanliness  of  the  boiler  room.  The  use  of  od  as  a  fuel  on 
sltam  boilers  lor  automobiles,  however,  is  the  question  before 
lis,  We  certainly  can  hardly  follow  in  the  path  of  the  prin- 
ciples use4l  on  large  sieam  boilers.  Steatn  plays  a  very  im- 
portant part  in  oil  in.iectors'.  and  tu  use  the  steam  oil  injector 
on  a  small  hoiUr  I  fear  would  be  a  little  e.xpen.'iivc  as  well  as 
hard  on  the  delicate  boiler.  Mr,  Clegg's  biix  burner,  as  he 
calls  it,  comes  in  very  nicely  for  these  small  boilers.  Being 
inniihar  with  both  injector  and  box  burners.  I  may  be  able  to 
assist  my  fellow  readers  along  this  line,  but  before  proceed- 
ing on  the  )>ox  burners  I  will  return  to  the  injector  shown  in 
Mr.  Clcgg's  article,  marked  Fig.  1.  The  injector,  if  I  read 
the  article  right,  uses  gasoline,  and  to  heat  tlve  burner  brfore 
starting  a  icaspoonful  of  oil  is  put  into  the  reservoir  h,  and.  of 
iMursc.  tgni!ed.  I  want  to  call  attention  to  this  one  point  on 
starting  this  burner  It  is  very  dangerous  to  handle  this  oil 
in  the  manner  suggested.  1  am  writing  this  from  experience, 
and  with  every  care  that  could  possibly  he  thrown  around 
the  machine  that  was  using  the  oil,  I  suffered  for  the  ex- 
perience 1  gained.  I  used  gasotme  to  heat  the  generator  until 
I  was  driven  to  find  a  substitute,  which  I  did.  and  so  got  rid 
of  the  danger.  If  this  injector  burner  must  be  u.«cd  on  sniall 
boilers  und  I  don't  sec  why  they  should  be  used),  heat  the 
injector  with  carbureted  air  and  do  away  with  at  least  this 
cnc  danger. 

Regi)r<ling  box  or  oil  burners.  I  have  found  ihein  without 
an  cquai  for  heating  hot  water  boilers,  air  furnaces  and  boilers 
up  to  to  h-p.  Thty  are  absolutely  safe  and  burn  n  grade  of 
oil  (Paragon)  away  below  the  t1ash  test  of  ordinary  coal  oil. 
Of  course,  gasoline,  naphiha,  benzine  or  any  of  the  tighter 
oils  can  be  nsed  in  this  burner,  but  it  is  unnecessary  as  well 
a.H  expensi\e.  Paragon  oil  will  cost  about  ihe  ^^amc  n*-  cnidc 
oil.  is  clear  amber  in  color  and  flows  freely.  A  match  thrown 
in  it  will  not  ignite  it.  so  low  is  the  flash  test.  The  burner  is 
fed  from  a  tank  placed  nt  any  distance  desired,  and  with  the 
tank  having  3  pres^iure  ot  from  5  to  10  lbs.  on  it  there  is  little 
or  no  carbon  in  the  flame,  and  an  intense  heat.  The  ftame  can 
be  regulating  by  supplying  more  or  less  oil  to  the  burners, 
winch  is  done  by  turning  a  needle-point  valve.  These  oil  * 
burners  generate  their  gas  about  the  same  as  the  box  burners 
shown  by  Mr  iTIegg,  hut  the  nnei  I  have  made  and  used  are 
Constructed  a  tittle  dilTcrciit.  the  fmc  stream  of  vajKir  drawing 
air  with  it  before  striking  the  jdate  provided  and  spreading. 
The  burner  profier  remains  always  in  the  center  with  Ihe 
rtame  under  and  all  around  it. 

This  class  of  burner  is  not  an  experiment,  but  has  been 
uscil  as  a  conimtrcial  article  for  some  time.  I  believe  it  is 
the  brst  burner  t  have  seen  for  small  boilera.  Its  cost  is 
smalt,  alsv  setting  up  uf  same,  and  it  is  not  dangerous  either 
in  itself  or  in  the  od  used. 
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Should  I  tin<l  tunc  1  will  give  a  detail  drawing  «f  the  work- 
ing of  these  oil  burners:  also  the  subftiiuting  of  carbureted 
sir  for  gasoline  in  starting  gcncratorj:  or  injeclurs  where  gas- 
oline is  used. 

When  an  oil  Ih'X  hurner  is  t;encrating  a  perfect  vapor  (that 
in  without  carbon  1  the  interior  ol  the  fire  box  can  be  whlic- 
wushc<l,  nnil  aflcr  running  J4  hours  not  a  speck  of  discolora- 
tion or  carbon  should  be  seen,  so  jjcrfcct  is.  the  combustion. 

DANIh'L  D.GRIFFITHS. 


Wc  bltAll  be  plensL'U  to  receive  the  drawings  from  our 
(ricuil  and  trust  they  will  fully  bear  out  his  statements. 

The  nmounr  of  gasoline  rcnuirexl  to  heat  a  burner  at  the 
start  is  very  suialt  and  dependent,  of  course,  upon  the  sixe  of 
ihc  casting,  etc  The  method  wc  dcscirhc  is  in  common  use 
by  plumbers,  electricians,  cti^ ,  and  we  have  not  found  it  par- 
ticularly dangerous,  A  novice  who  sliunUl  ^larl  the  tlamc  and 
at  the  same  linie  stand  over  ic  would  l>e  liable  to  injury  from 
the  extent  and  rapidity  of  the  blate.  Our  experience  in  the 
design  nnd  nmnufiicture  of  oil  burners  is  long  and  varied. 
Knowing  something  uf  ihc  dangers,  wc  did  not  hesitate  to 
call  attention  to  blemishes  in  burner  design,  and  wc  shall 
continue  to  conmicnd  any  device  that  shall  lessen  the  oppor- 
tunities for  misfortune:  on  the  other  hand,  the  lighter  oils  arc 
iafely  handled  in  thousands  ot  hcmics,  and  we  jhould  nut  be 
too  prone  to  unnecessary  cautiousness.  R    I    C. 


,A  Chance  for  the  Automobile  Club. 


St.  Louis.  Mo..  Dec.  23. 
Editor  Horseless  Age: 

Knowing  that  your  readers  will  be  in:crcstcd  tn  a  suit  for 
dainagL's  filtd  against  nie  by  parties  who  claim  that  my  auto- 
mobile frightened  their  hofM-  I  herewith  inclose  a  cliftping 
frotn  the  St.  Louis  Republic  oi  Thursday.  Dec,  ut. 

1  desire  to  stale  that  this  de<icriplion  of  the  accident  is  er- 
roneoui<i  in  .^everHl  refipcetK,  as  tollows: 

First— The  statement  that  I  was  un»ble  to  properly  control 
the  vehicle  is  not  true. 

Second — That  it  ran  dangerously  close  to  the  buggy  is  not 
true,  as  the  automobile  was  promptly  stopped  za  soon  as  the 
horse  brgati  t"^  prance,  .ind  it  iioppcd  at  least  100  ft.  from  the 
horse. 

Third— The  statcinert  that  I  had  already  taken  occasion  to 
deny  th.it  I  had  anything  whatever  to  do  with  the  vehicle 
which  frightened  the  horse  is  not  true. 

Beioje  bringing  ihu  iiuit  they  had  accused  me  of  coHidtng 
with  their  buRity  and  smashing  it.  and  also  had  published  in 
the  papers  a  Ktalenieiit  headed  "The  Automobile  as  a  Jugger- 
naut." 

Tr.  conclusion  I  suggest  that  you  hand  this  letter  to  the  at- 
torney (or  the  Motor  League,  so  that  he  may  co-operate  with 
mc  in  the  defense  of  this  suit. 

If  you  desire  any  further  information  t  will  be  pleased  to 
furnish  same.     Fratemallv  yours, 

JOHN  C.  HIGDON. 

TI1C  clipping  inclosed  reads  as  follows: 

Three  suits  for  riamagc:s  were  filed  in  the  St  Louis  County 
Cii'cuil  Court  ycsfrdny  aKaiii<yt  Jiiliii  C.  Hii^dnn.  a  Si,  Louis 
paicui  attorney.  Two  uf  the  suits  were  filed  by  Theobald 
Ansehn  lor  him^rU  personally  and  as  next  friend  tu  Annie, 
Albert  and  Alice  Pauli.  while  the  third  was  filed  by  hia  wile. 
Mrs.  Kathcrinc  Anselm- 


III  the  iictilton  filed  it  is  alleged  that  on  Sept  2i  Ust  the 
dcicndani  was  riding  alonn  the  Olive  St.  road  near  the  Wcs- 
leyan  Ceracicry  in  an  autumobilc  or  motor  vehicle,  when  he 
met  -Mrs.  Kathcrinc  Anselm  and  Mrs.  Kathennc  Paiili,  her 
daughter,  driving  west  trom  Si.  Louis.  It  j.s  set  iortli  that 
the  deitiidanl  was  unable  to  piopcrly  control  the  vehicle  ami 
tliat  it  ran  dangerously  close  to  ilic  buggy  driven  by  the  two 
women,  causing  their  horse  to  shy  in  such  a  manner  that  they 
were  thrown  out  of  ihcir  buggy.  The  petition  alleges  that 
Mrs.  I'auli  sustained  internal  injuries  at  the  time,  from  whidi 
she  never  recovered,  dying  nine  days  later. 

jVnnic,  Albert  and  .\lice  I'auU  weri;  children  of  Mrs.  Pauli. 
and  as  their  maternal  grandfather  and  next  friend.  Mr-  An- 
svlni  aski-  $5,000  for  his  thiiiKhter's  dcatlt.  In  hi*  second  peti- 
tion he  asks  lor  $joo  dam.ige?  to  bis  buggy  an<!  horse.  In 
the  ihini  petiiioii,  which  was  61cd  by  Mrs.  Ansclm,  the  plaui- 
lift  asks  lor  $2,000  on  account  of  the  injuries  that  she  sus- 
tained. 

The  riling,  of  the  suit  has  caused  considerable  interest. 
among  motor  vehicle  promoters,  not  only  in  St  Louis  but  in 
other  pUccs  as  well,  as  upon  its  outcome  the  responsibility  oi 
owners  of  the  horseless  carriages  will  he  definc<l,  Mr,  Hig- 
don  has  .ilready  taken  occasion  to  vigorously  deny  that  be  bad 
anything  whatever  to  do  with  the  vehicle  which  is  said  to  have 
(riKhteiied  the  Tauli  norse. 

'the  attorney  for  the  nlaintifl  is  just  as  insistent,  however. 
tlidt  he  was  the  occupant  of  the  vehicle.  lie  says  that  at  the 
time  the  ladie*  were  thrown  out  ">f  their  vehicle  the  driver  of 
(he  automobile  m.ide  no  attempt  to  siri)>,  but  a  passer-by  at 
the  time  whipped  up  his  horses  and  followed  him  to  bis  humC(j 
at  No,  5561  Von  Verscn  Ave.,  thereby  learning  his  identity. 

QUESTIONS  AND  ANSWERS, 

Al  ibe  reqactf  ot  many  of  our  tuaAan  wv  tiav«  d«<Tid«d  to  opan  ■  dvpimnwM  M  , 
t]^u«*tion>  unil  an*i>eit.  Wo  vill  Mideavur  Ui  onswwany  dttxil  qoMtkm  to  pnkC<i 
ueal  m£lTi«(nii|[  per<aiuing  lo  rk-iot  velucles. 


I 
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Cylinder  Cooling  by  Radial  Ribs. 

New  York.   Dec.  4- 

Kditor  Horseless  Age: 

Will  you  kindly  furnish  mc  with  the  following  informatioos 
Mnny  others  uf  your  readers  will.  I  think,  be  also  interested,, 
especially  those  who  arc  trying  motor  building  on  the 
and  try"  plan: 

What  is  the  largest  si/e  cylinder  which  can  be  kept  suffiH 
cicntly  cool  by  radiating  riba  ? 

.'\re  there  any  illustrated  books  publi:<hcd  oit  building  btnall 
explosion  motors:     If  so,  what  are  the  titles? 

JOHN  H.  CURTIS. 

t.  Wc  have  no  data  from  which  this  matter  can  be  accurate 
ly  determined. 

J.  Good  practical  handbooks  on  the  subject  are  rare;  prot 
ably  Grr>ver's  ".Modern  Gas  and  Oil   Engines*'  wottid  b« 
material  help  to  you.  R,  J,  C. 


Refer  to  Horse-Power  Tables. 

Brooklyn   N.  Y..   Dec.    f " 
Kdiior  Horseless  Age: 

Would  a  ij^  h.  p.  gasoline  motor  (weight   140  lbs.)  t>e  fiulR> 
ci'.nt  t«  pro|icl  a  runabout  (weight  400  lbs.,  including  cn){inetj 
geared  back  i  tot,  2&-in.  wheeU  being  used? 

A.  WALLACE. 


Pleajte  refer  to  horse-power  tables  in  past  volume.     These! 
ar-*   for   mott   f.ivorable   circumstances   and  to   the   theoretic 
aii'ount   you   must    add    for   the   shr.rtci>ming*  uf   road 
motor.  R,  I,  C. 
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OUR  FOREIGN  EXCHANGES. 


Balancing  of  flotors. 

By  H.  E.  Wimperis.  Wh.  Sc. 

a. 

The  balancing  of  wheels,  shafts  and  all  simply  rotating  pieces 
is  rot  diiTicuIt,  It  is  first  nrccssary  to  arrange  that  the  center 
of  gravity  of  the  wheel  ties  in  the  center  of  the  shaft,  and  this 
can  be,  and  often  is.  done  by  putting  the  wheel  on  a  short 
spare  length  of  shafting  and  allowing  it  to  roll  upon  two  level 
strnight  edges  set  dp  on  trestles,  and  cutting  parts  of  the  back 
of  the  rim  away  til)  the  whole  wheel  and  shaft  rests  indiffer- 
ently in  any  position.  This  by  itself,  however,  is  not  enough, 
unless  the  machinery  is  very  slow  speed.  In  ckses  of  high 
^pL'cd  machinery  the  balancing  must  be  done  at  high  speed, 
and  if  there  be  a  lack  of  material  on  one  side  of  the  wheel,  the 
excess  of  material  on  the  other  edge  of  tlic  wheel  must  be 
removed,  so  that  no  twisting  couple  is  induced.  Thus  in  Fig 
3,  if  the  wheel  be  perfectly  balanced  by  itself,  and  two  eijual 
mA!Lses,  A  and  B,  are  fastened  as  shown,  the  wheel  would  still 
rest  in  any  position,  but  ou  rotating  two  equal  forces  (due  to 
ccntriiugal  action^  Fi  and  F>.  would  come  Into  play,  and  tend 
to  twist  both  wheel  and  shaft  till  the  line  joining  A  and  B  was. 
|>erpctidicu)ar  to  the  axt<  of  rotation. 


^^^ 


Via.  3- 

When  tlierc  are  two  wherls  and  two  cranks  on  the  same 
shaft,  a&  in  n  locomotive,  balance  weights  are  fixed  into  both 
whrcls,  so  that  no  twisting  action  of  the  kind  referred  to  above 
will  occur.  In  connection  with  this  it  must  be  remembered  (hat 
for  any  bodies  lo  be  in  egudibrium  we  must  have — 

1.  Forces  resolved  in  any  direction  balance. 

2.  Couples  about  any  axis  balance. 

These  two  laws  cover  all  cases  that  arise.  It  may  sometimes 
occur  that  the  numerical  work  in  finding  whether  forces  bal- 
ance by  ibe  two  rules  qtioted  above  is  laborious,  and  in  that 


t.^JU«^«w 


^WkML^A- 


•«.■;  Cn"^iia»y>i^ 


.Jk-t^^»« 


<.*•*•» 


^y 


case  we  have  resort  to  graphical  mrihods.  The  graphical  con- 
ditions of  equilibrium  arc  that,  first,  the  force  polygon  is 
closed,  and.  secondly,  the  link  polygon  is  also  closed. 

In  the  previous  article  the  writer  mentioned  the  fact  that  it 
is  passible  TO  replace  a  horuonial  oscillation  by  a  vertical  one 
and  vice  versa.  As  an  example  we  may  cuMsider  the  case  of 
a  single-cylinder  unbalanced  engine  working  vertically  between 
two  fly  wheels.  On  rurning  the  engine  round  it  will,  of  course, 
always  be  found  that,  owing  to  the  weight  of  the  piston,  con- 
necting rod,  etc.,  the  rrank  will  always  come  to  rest  in  the  low- 
est [wsition,  and  upon  running  the  engine  fast  it  is  found  that 
cotisiderable  vertical  vibration  is  induced;  while  if  wc  first  bal- 
ance the  engine  with  equal  weights  on  each  fly  wheel  (suppos- 
ing them  to  be  equidistant  from  the  crank),  so  that  the  crank 
cnii'cs  to  rest  in  any  position  indifferently,  and  then  running 
the  engine,  it  is  found  that  the  lertiral  vibration  has  been 
siupijed,  but  has  given  rise  to  an  equal  horizontal  one.  The 
resiion  for  this  •&  not  dilTicult  to  see.  The  centrifugal  force  of 
the  balance  weights  ran  be  split  up  into  two  equal  component 
forces  ai  ri^ht  angles,  on^  vertical,  and  equal  to  the  inertia 
forces  of  the  piston,  connecting  rod,  etc  .  the  other  o  horicon- 
ul  one.  with  nothing  to  balance  it.    Hence  the  vibration. 

To  show  this  it  is  only  necessary  to  take  the  weight  of  pis- 
ton, funnei'iing  rod  clc.  as  W.  and  the  sum  of  the  weights  of 
the  two  balance  weights  as  w,  then  if  length  of  crank  arm^a 
and  radius  of  the  fly  wheel  =  A. 

It   tollow«  that  by   the  principle  of  Average  or  by  taking 

d 
moments  about  the  crank-shaft  w.  A  ■=  W.  «  .  ,  n/  =—  .  W. 

A 

Also,  as  in  la»t  article,  the  acceleration  force  of  the  piston 

(neglecting  obliquity    of    connecting    rod)   was  shown    to  be 

W    r," 

—  .  —  .  ca»  &,  while  the  centrifugvl  force  of  balance  weights 

A*      •^ 

w     »(■ 

=  — . — where  i*i  is  velocity  of  crank  and  »«  of  periphery  of 

C     A 
lly-whcel.     Now.  this  centrifugal  force  of  the  balance  weights 

can  be  split  up  into—  .  — .  cos  9  vcrileally  and  —     —  .  sin  © 
f     A  jf       A 

r,        t* 
hontontally,  and  since  —  ^  — ,  therefore  the  vertical  compon- 

a         A 
entof  this  centrifugal  force 

a     W    A"  P," 

=  —  .  —  -  —  .  —  .  cos  e. 

A      /     o»     A 
W     r,» 

=r  —  .   —  .  cos  e. 


J 


THE   HORSELESS   AGE.   . 


VbI.  1  N'o.  U.  Dtc  \ 


And  this  is  exactly  the  soine  as  the  I'orce  due  to  the  accelera- 
tion of  the  piston,  etc.,  and  as  they  are  in  opposite  directions, 
they  balance  each  other  and  only  the  horizontal  component  is 
left. 

This  111 vestti Ration  shows  Itow  a  motor  car  builder  can,  if  he 
wishes  it,  convert  all  or  any  pfinion  n!  n  horizontal  vibration 
into  an  equal  vertical  one,  and  vice  versa.  It  is  not  diRicult 
to  think  oi  circumstances  in  which  this  power  would  be  useful 
to  him.  While  on  the  subject  of  vibration,  one  would  do  well 
to  pay  attention  lo  f-uch  things  as  knocking  in  bearings,  such 
as  the  big  end  of  the  connecting  rod.  The  pressure  behind  the 
piston  (i.  e.,  on  the  far  side  from  the  cranky  of  a  gas  engine  is 
not  always  greater  than  tlie  pressure  of  ihc  almosphcre,  and  as 
this  is  M»,  it  follows  that  the  big  end  h  ntil  always  kept  pressed 
against  the  crank,  but  at  certain  points  it  changes  from  a  push 
to  a  pull,  as  m  Kig.  4,  which  represents  an  indicator  card  taken 
by  the  writer  from  an  OHo  gas  engine  working  at  about 
4  i.h.p.  The  card  is  folded  out  so  as  to  give  the  pressure 
behind  tlic  piston  for  each  part  of  the  cycle  of  two  revolutions. 
It  will  be  noticed  that  the  pressure  is  below  atmospheric  be- 
tween the  second  and  third  stroke  of  the  cj'cle. 

Evidently  the  inertia  forces  due  to  piston,  connecting  rod, 
etc.,  will  modify  this  diagram,  btit  in  the  case  of  a  cycle  tliat 
it  takes  four  htrokc!)  lo  complete  it  i>  ahiioht  unavoidable  but 
that  the  connecting  rod  should  change  from  compression  to 
tension  and  back  again,  and  this  is  the  sort  of  thing  that  causes 
knocking.  It  is  therefore  important  that  the  bearings  be  not 
slack;  it  will  be  remembered  that  in  the  Willan's  engine  the 
double  acting  principle  is  discarded  in  order  to  avoid  knocks 
at  high  speed.  The  effect  of  inertia  would  lower  the  curve  at 
0  and  4  and  j.  and  raise  It  at  t  and  3,— Autonioior. 

{Ta  6*  omtiHuni.) 


An  Early  English  ilotor  Vehicle. 


We  introduce  to  the  notice  of  our  readers  a  view  of  Dr. 
'Clmrch'.i  steam  carriage  in  actual  operation  in  England.  This 
caTiage  is  spoken  of  as  one  of  the  likeliest  to  be  attended  with 
su;:ces5.  The  picture  is  a  rcfluccd  cojiy  from  a  very  handsome 
engrav'tng.  recently  published  here  by  an  artiiht  ui  the  name 
o[  Lane.  In  the  cases  of  Gurney,  Heaton  Brothers,  and  also, 
I  believe.  Sir  Charles  Dance,  there  is  one  carnage  lo  ^rry  the 
engine  and  another  the  passengers.  These  locomotive  tna- 
chincs,  m  5h<irt.  arc  drags,  merely  meant  to  be  used  in  tlie 
same  way  .^s  Jonathan  Hnll,  in  the  infancy  of  steam  navigation, 
proposed  lo  use  steam  tugs.  Dr.  Church,  on  the  contrary. 
has  but  one  carriage  for  l«)th  machinery  and  passengers.  The 
one  represented  in  the  drawing  is  built  to  carry  50  passengers. 
The  wheels  are  about  6  in.  broad  ui  the  tire  and  8  ft.  in  diam- 
etc*-. 

The  crank  shaft,  worked  by  the  cylinders,  is  connected  by 
endless  chain*  with  the  axle>  of  ihe  hind  wheels  of  the  car- 
riage, and  each  wheel  has  a  separate  axle  The  spokes  of  the 
wheel  are  50  constructed  as  to  operate  like  springs  to  ihe 
whole  machine— that  is,  to  give  and  take  according  to  the 
ineftualities  of  ihe  roads.  The  boiler  consists  of  a  series  of 
double  tubes,  nnc  within  the  other,  placed  in  a  vertical  posi- 
tion arotind  a  circular  fireplace,  and  communiaiiing  with  it; 
the  heated  air  passes  through  these  tubes,  which  are  every- 
where Htrronnded  with  water.— Mechanics'  Magazine. 


The  Grant  Roller  Bearing. 


Wf  introduce  in  our  advertising  pages  a  new  maker  of 
roller  hearings — i.  e..  new  to  ihc  readers  of  The  Horseless 
Age— the  Cirani  -Vxlc  fi  Wheel  Co.,  Springfield,  O.  The 
roller  Ijearing  iliey  manufacture  is  built  on  entirely  different 
lines  from  all  others  in  the  market,  the  end  thrust  being  taken 
cire  of  by  the  conical  rollers  themselves  instead  of  by  an  addi* 
tiuiial  ball  bearing,  as  is  often  employed  for  this  purpose. 
The  bearing  is  oil  and  water  tight.  rc<)iiiring  oiling  but  three 
nr  four  times  a  year.  The  adjusting  nut  is  so  constructed  that 
the  least  particle  of  wear  can  be  taken  -up  in  a  moment's  time. 
.\nother  advantage  is  a  loose  cone,  so  that  an  occasional  jolt 
«ir  jar  will  cause  the  cone  to  turn  and  bring  the  wear  upon  an- 
other pari  of  It  instead  of  concentrating  alt  the  wear  on  otic 
part,  as  is  the  case  when  the  cone  is  keyed  to  the  spindle. 

The  Grant  bearing  is  used  in  various  ways  to  rednce  frie- 
lion,  with  good  results  on  the  axles  and  motors  of  molar 
vehicles.  I*or  motors,  etc..  the  outer  shell  or  casing  is  mode 
differently.  This  pan  can  he  tuade  in  any  style  to  meet  the 
rc'iuircmcnts.  Tliey  build  these  to  fit  shafts  of  the  folloiring 
diameters:  iH-  i'4.  'fi.  *>4.  '?jt.  ^H,  ^li.  ^M  aid  j  in.  Where 
it  is  neceit^sary  K;  use  a  sleeve  on  the  shaft  it  will  reduce  the 
diameter  of  the  shaft  accordingly  . 

The  Grant  Co.  ciaini  a  saving  of  trom  .13  1-3  lo  40  per  cent. 


Witlard  Automobile  Storage  Battery. 


Sipe  &  Sigler,  Cleveland,  O.,  manufacturers  of  the  Willard 
storage  haUery,  have  issued  a  very  complete  booklet  devoted 
to  their  automobile  batteries  alone. 

The  Willard  plate,  including  the  terminal,  is  constructed 
from  a  single  sheet  of  pure  rolled  lead,  every  part  of  the  fin 
ished  product  remaining  integrni  with  the  original  pUte. 
never  having  been  separated  therefrom.  On  either  side  of  the 
sheet  of  lead  there  are  formed  thin  horizontal  leaves  or  shelves 
ablaut  Ya  in.  wide  and  t-32  in  thick.  These  leaves  remaiD 
attached  to  a  web  or  siippun  in  the  center,  and  incline  upward 
with  a  curve  at  an  angle  i.(  about  3o  deg.,  thtis  forming  a  uni- 
form cup-shaped  opening  between  them. 

The  active  material  is  produced  by  clectr<vchfmicol  means, 
uniformly  on  the  Nurfaccs  «»f  all  r>i  the  leaves,  and  on  the  sur- 
faces of  the  web  uutil  the  insterstices  are  filled. 

One  advantage  claimed  for  this  battery  is  that  it  may  be 
fully  charged,  it  necessary,  in  45  minutes,  or  when  entirely 
discharged  it  may  be  charged  to  go  per  cent,  of  its  capacity 
in  JO  minutes, 

"The  plntrs  are  encased  hi  :i  special  hard  rubber  jar  with  a 
glass  cover,-  The  plates  are  separate!)  from  one  another  by  an 
improved  hard  rubber  separating  sheath,  which  is  corrugated, 
rihbed  and  slotted  in  such  manner  as  tf>  create  absoluicly  no 
extra  internal  resistance  in  its  use  and  at  the  same  time  to 
so  effectively  separate  the  different  elements  as  to  entirely 
rliminatc  any  probability  of  shoa  circuits,  thereby  avoidinR 
all  abnormal  disintegration  Thus  the  voltage  of  a  Willard 
Iwtiery  for  automobile  purpose.-:  is  much  higher  and  much 
more  constant  than  thai  of  any  other  make  of  battery." 

The  glass  cover  permits  an  examination  of  the  interior  of 
the  cell  at  all  times  and  keeps  in  view  (he  electrolyte,  which 
is  of  (jToai  importance  in  batteries  used  for  this  purpose,  as  in 
cell*  without  |ht  glass  cover   rhii  d.^tnage  frequently  occurs 
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ihr'-ugh  the  iinnotictrt  cvapnraiion  of  ihc  clecirolytc  below  the      not  roll  over  in  its  scat-    Manuiactureri  using  this  system  re- 


I 


tops  uf  ihi-  plaics. 

Sipc  St  Sigkr  |iro|HJsr  to  nmUe  a  sprcinhy  ot  mainlining  at 
;l  «tatcd  sum  ptr  annum  and  for  a  period  of  years  all  Willard 
Uatttri«5  in  whatever  make  of  carriage  nscd.  This  contract 
will  W  made  direct  with  Iht  owner  of  the  carriase. 


Hydraulic  Tire  Inflator. 

To  meet  the  demand  for  an  hydraulic  air  compresior  that  will 
supply  air  in  sufficient  volume  and  pressure  to  fill  the  tires  that 
ire  to  be  inflaicd  in  an  up-Io-dalc  motor  vehicle  store  or  for  pri- 
Tateuser?^, TheL  E.  Khodcb  Co.. of  Hartford. Conn.,  have  btought 
out  a  special  compressor.  The  compressor  consists  of  two  cylin- 
ders with  a  Lommoti  pi.slon  rod.  One  of  these 
cylinders  is  supplied  with  water  under  the 
ordinary  cily  pressure,  supplying  power  to 
move  the  pifttoii  and  compress  the  air  in  the 
second  cylinder.  The  ordinary  small  air 
compressinr,  inienrted  really  for  a  beer  pump, 
does  nol  supply  air  suflicient  either  in  press- 
ure or  volume  tor  tire  intlatin^  and  ig  nut 
adapted  to  uurlt  ecunumicalty. 

The  Hartford  Mammoth  Air  Compressor, 
as  it  is  called,  is  made  in  a  great  many  differ- 
ent sixes  and  It  is  possible  to  select  the  com- 
bination of  the  various  sized  air  and  water 
cylinders  which  will  make  an  efficient  and 
economical  machine  for  the  particular  con- 
dittons  of  water  pressure  available  and  the 
compressed  air  needed  in  each  case.  The  manufacturers  state 
Ibat  persons  wishinK  t''  inquire  into  the  feasibility  of  such  a 
machine  for  thrir  uhf  should  write  giving  the  water  pressure  in 
their  place  with  the  size  af  ihelr  supply  pipe  and  their  estimate 
of  the  number  of  tires  to  t>e  inflated  per  boui. 


Bown  Automatic  Tire  Valve. 


A  new.  simple  and  quick  acting  lire  vujvc  is  being  manttfac- 
lund   by  llic   Bown    Machine   Works.    B.iltlc   Creek,   Mich. 


g^^*V=^|g 


There  is  said  to  be  ;«lj?<jlut«.ly  ii--  uicclianical  resistance  to 
nvcrconie  in  filling  the  lire,  and  the  ball  valve  acts  instan- 
taneously, preventing  the  outflow  of  air  alter  each  stroke. 


The  Woodruff  Patent  System  of  Keying. 

Mclliods  of  keying  fly  wheels,  gear  wheels,  etc.,  are  of  in. 
ten'st  to  manutactnrer*  of  motor  vehicles.  A  comparatively 
new  system,  which  is  rapidly  making  its  way,  is  the  Woodruff. 
cotiliuMrd  by  the  Whitney  Mfg.  Co..  Hartford,  ConiL  It  does 
not  require  ^killed  labor,  the  key  reaches  deepci"  into  ihe  shah 
anH  ts  therefore  capable  ni  >tandiiig  Krealcr  strain,  and  it  can- 


poii  a  saving  of  75  per  ccni.  in  ^otac  cases. 

Key  ^ruling  under  this  sy^fitcm  can  be  done  on  any  milling 
machine,  but  the  \Vhiiiic>  Mlg.  Oj.  recommend  their  Uni- 
versal hand  milling  machine  for  this  purpose. 


MINOR  MENTION. 


A  Saxon  Automobile  Ctub  has  just  been  formed  in  Dres- 
den lu  proinotc  autumobilisra  in  Saxony. 

The  Pathfinder  Mfg.  Co..  Chicago,  III.  has  been  formed 
with  $J.50O  capital  to  manufacture  automobiles. 

The  Belgian  Automobile  and  Cycle  Show  wilt  he  held  at 
Brnsttels  during  the  first  week  in  April  al  the  "Pole  Nord." 

D.  C.  Luce,  formerly  of  North  Atileboro.  Mass..  has  taken 
the  superintendence  cf  the  Beach  Jlolor  Vehicle  Co.'*  fac- 
tor}*. Everett,  Mass- 

The  .\ulomohilc  Cluh  uf  Chicaso  hn*  been  organized  by 
J  O.  Armour,  E.  W-  Hcrrick,  Samuel  Instill.  F.  K  Pulsifcr 
and  Andrew  R.  Sheriflf. 

A  verdict  of  $5,750  was  recently  given  against  the  Aliliam 
International  Motor  Co..  Boston.  Mas*.,  in  an  action  brought 
by  Joseph  M.  Cox  for  breach  of  contract. 

The  Standard  Aiilumobilc  Co.,  $1,000,000  capital,  has  been 
orgnnincd  at  Chicago.  HI.,  by  M  C.  Alford,  Lexington,  Ky.; 
T  C.  H.  Vance  iind  J.  Huppakcr,  of  Louisville.  Ky.,  .'.nd 
H.  W,  White  and  J.  M.  Wicr.  Chicago. 

.Among  the  new  members  projnised  at  the  last  meeting  of 
the  .Aulfunobile  Club  were  Sir  William  Van  Horn,  president 
of  the  Canadian  Pacific  Railroad;  G.  Creighton  Webb  and 
Frederic   N'icholls,  president  nf  ihr   Northcin  Railroad. 

The  Bicycle  Trust  lias  removed  some  of  the  machinery  from 
the  plant  of  the  Indiana  Bicycle  Co..  Indianapolis.  Ind..  for 
the  Canadian  branch  of  the  Trust,  and  will  devote  the  In- 
diana factory  exclusively  to  the  manufacture  uf  automobiles 

James  Henry  Sager.  of  the  Sagcr  Mfg.  Co.,  Rochester,  N.  Y., 
has  opened  a  motor  vehicle  agency  at  25  South  Water  Street, 
that  city,  under  the  name  of  the  Regas  Vehicle  Co.  He  will 
represent  Ibe  Wallham  Mfg.  Co.  and  the  Woods  Motor  Vehicle 
Co. 

The  Hoyues-Appcrson  Co.,  Kokomo,  Ind.,  apeak  in  high 
terms  of  the  Nungesscr  1000  dry  cells  for  starting  fTasoline 
vehicle  motors,  sold  by  L.  II.  Allen,  3427  Michigan  Ave.. 
Chicago.  III.  They  use  eight  cells,  which  with  proper  care 
they  have  friund  will  last  a  year  They  have  run  their  carriage 
50  miles  on  eight  vf  these  cells  without  the  aid  of  a  magiteto. 


WANTED. 

Special  contributors  to  The  Horsei.kss  Ace  on 
all  imporlanl  subjects  relating  to  Motor  Velilcles. 
Fair  compensation.  Address  Thk  Horseless  Ace, 
150  Nassau  Street,  New  York. 
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UNITED  STATES   PATENTS. 


No.  638.33!— Dec.  5.  1890— Motor  Vebidc— W.  W.  Grant, 
of  New  York.  K.  Y. 

Fig.  1  is  a  sectional  elevation.  Fig.  2  is  a  plan.  Fig.  3  is  a 
controller  for  regulnting  direction  and  speed  as  wcU  as  opcrat- 
inK  the  Rong.  Fig,  4  is  a  iransvcrsc  section  showing  gearing. 
Fig.  5  is  a  rear  end  view  of  the  apparatus,  partly  in  section. 
Fitf.  6  ia  a  detail  view  of  liub  construction. 

Two  wheels.  4  5.  arc  secured  to  the  mntor  shaft  and  parallel 
with  each  other.  The  wliccl  4  «  made  with  a  groove  for  the 
reception  bf  a  shoe,  6,  of  leather,  and  to  one  lace  of  wheel  a 
ring  or  plate.  7.  is  secured.  A  friction  wheel.  S,  is  disposed  in 
a  horizontal  positinn  under  the  frame  2.  and  provided  with  a 
hollcw  boss,  9.  lor  a  bushing  and  for  ihe  passage  of  a  screw. 
10.  The  screw  10  is  locked  at  its  upper  end  in  a  hole  in  Ihe 
(mine  2  by  means  of  a  key.  11.  and  is  provided  at  its  lower  end 
with  a  large  head,  12.  in  a  conntcr.'iink.  13,  in  the  friction 
wheel  8,  said  countersink  being  of  such  depth  as  to  leave  a 
space  under  the  head  of  the  screw  to  form  a  recess.  14.  in  the 
under  face  of  the  friction  wheel  at  the  center  thereof.  The 
friction  wheel  S  is  also  provided  with  an  upwjirdly  projecting 
annular  flange.  15,  near  its  periphery.  The  peripheral  shoe,  6, 
of  wheel  4  has  friciional  coniact  with  the  upper  face  of  the 
peripheral  portion  16  of  wheel  or  disk  8.  and  the  per- 
iphery of  the  ring  or  plate  7  on  wheel  4  Has  fric- 
iional contact  with  the  top  face  of  the  anular  flange  15.  By 
this  construction  and  arrangement  of  parts  motion  will  be 
transmitted  from  the  wheel  4  to  the  wheel  or  disk  8.  and  the 
running  of  one  of  .«iaid  wheels  on  the  other  will  tend  to  be 
noiscles.s.  The  diameter  of  the  wheel  or  disk  8  is  aprcciably 
les<  than  the  space  between  the  wheels  4  and  S.  and  between 
the  annular  flange  15  of  wheel  or  disk  8  and  the  side  face  of 
the  wheel  5  an  idler,  17.  is  disposed.  The  idler  is  preferably 
made  of  rubber  or  other  frictional  material  (or  a  wheel  cov- 
ered wiih  jiudi  material,  and  \%  suitably  mounted  on  a  stud 
depending  from  the  frame  2.  Thus  the  wheel  5  and  idler  17 
will  co-operate  with  the  wheel  4  in  imparting  motion  to  the 
Ericiion  wheel  or  disk  8.  The  peripheral  flanges  of  the  wtiecl 
or  disk  8  may  also  be  faced  with  frictional  material  if  desired. 
The  face  16  and  tlie  peripheral  face  of  flange  15  may  be  faced 
Willi  frictional  material  when  so  preferred,  whereupon  the  shoe 
6  of  wheel  4  may  be  omitted. 

A  shaft.  18,  is  mounted  in  suitable  beariags  supported  by 
hangers  dei>cnding  from  the  frame  i.  and  to  this  shaft  a  dnun. 
10.  is  secured  so  as  to  be  disposed  beneath  and  parallel  with 
the  under  face  of  friction  wheel  or  disk  8.  and  a  short  distance 
therefrom.  A  comparatively  narrow  sirap,  20,  of  frictional 
material  encircles  the  drum  and  is  adapted  to  bear  against  ihe 
under  face  t-f  wheel  nr  disk  8,  thus  forming  a  frictional  con- 
neciton  Itctwcen  the  drum  19  and  said  wheel  nr  di-^k.  whereby 
motion  will  be  Iraiismiltcd  from  the  latter  lo  the  former.  The 
relation  between  ihe  drum  19  and  friction  wheel  or  dis-k  8  can 
be  readily  adjusted  and  regulated  by  raising  or  lowering  the 


frame  3.  on  which  the  friction  wheel  is  mounted,  by  means  of 
the  set  screws  3.  A  shipper,  21,  loosely  embraces  the  drum  19 
at  respective  sides  of  the  strap  20  (or  the  purpose  ol  shifting 
the  latter  on  ilic  drum,  and  llnii  regulating  the  speed  of  the 
drum  and  of  the  vehicle,  with  drivmg  wheels  of  which  said 
drum  IS  connected. 


\  beveled  pinion,  47,  is  secured  on  the  axle  36  (within  the 
housing),  and  a  similar  pinion.  48,  is  secured  to  the  sleeve  41. 
Two  other  pinions,  49  49.  ore  disposed  between  the  pinions 
47  48  and  nicih  with  thrm.  The  pinions  49  arc  mounted  on 
shouldered  pintles,  50.  projecting  from  a  collar.  51.  mounted 
on  the  axle  36  and  sleeve  4t  al  the  abutting  ends  thereof.  The 
ends  of  the  pintles  50  have  bearings  in  grooves.  S'2,  uudc  in 
the  inner  prriphcral  wall  n|  the  housing,  the  inner  ^idcs  of 
said  grooves  forming  shoulders  which  receive  thc_  thrust  of 
said  pintles.  By  the  provision  of  the  grooves  52  the  coUnr  51, 
pintles  50  and  pinions  49  can  be  readily  inserted  within  ihe 
housing,  the  latter  being  then  closed  by  an  end  plate,  53.  hav- 
ing a  central  hole  for  the  accomm<xlaticm  of  the  hub  of  pinion 
48,  The  outer  ends  of  one  or  both  the  pintles  may  be  thread- 
ed, and  abtmt  the  inner  ends  of  the  grooves  52  the  peripheral 
wall  may  be  drilled  or  tap(icd  (nr  the  passage  of  a  cap  or  nut 
to  be  secured  upon  end  of  pintle,  thus  providing  a  greater  and 
stronger  side  thrust  bearing  through  the  thus  lengthened 
pintles. 

The  front  axle  54  of  the  vehicle  is  rigidly  secured  \o  the 
fr;iinc  work,  and  the  hubs  55  oE  the  front  steering  wheels  are 
mounted  to  revolve  at  the  respective  ends  of  said  front  axle 
and  to  be  pivotally  connected  therewith.  One  head  of  each 
hub  55  may  be  made  integral  with  the  peripheral  portion 
thereof,  and  the  other  head.  57.  is  preferably 
and  secured  by  suitable  set  screws. 


screwed  tbcfein      ^| 


It  Will  be  readily  seen  that  when  the  &trap  M>  it>  disposed  to 
one  side  of  the  center  oi  the  inction  wheel  or  disk  8  the  drum 
19  ind  the  vehicle  will  be  driven  (nrwardly.  and  when  said 
strap  is  disposed  on  the  drum  lo  the  other  side  of  the  center  of 
the  wheel  or  di^k  8  said  drum  and  the  vehicle  will  be  driven 
rearwardly,  the  speed  of  the  drum,  and  consequently  the  ve- 
hicle, being  in  cither  casc  rcKulatcd  by  the  distance  of  the  strap 
from  tlie  center  nf  the  friction  wheel  or  disk  8.  It  will  also  be 
obser\Td  that  when  the  strap  is  disposed  under  the  recess  14 
in  the  center  of  the  wheel  or  disk  8  no  motion  will  be  trans- 
mitted to  the  dnim  and  the  vehicle  can  be  5toi>ped  by  shifting 
the  strap  30  10  this,  pusition.  Speed  regulation  is  still  further 
augmented  by  operation  ot  the  dash  board  controller,  through 
which  speed  of  the  motor  is  controlled. 

The  shipper  21  is  mounted  to  slide  on  a  rod  or  shaft,  », 
and  to  the  respective  sides  or  ends  of  said  shipper  cords  or 
straps,  33.  are  attached.  The  cord  or  straps  pass  over  pulleys 
sttilahly  diAposed.  and  at  iheir  free  forward  ends  are  wound  on 
a  dram,  24.  The  drum  24  Is  secured  to  a  tubular  lever.  35,  dis- 
posed in  front  of  the  seat  of  the  vehicle  and  within  convenient 
reach  of  the  rider.  A  frame  or  cage.  26,  is  mounted  on  the 
lever  25  and  incloses  the  drum  24.  said  drxim  being  provided 
with  a  set  screw  for  making  it  secure  and  rigid  upon  and  with 
the  lever  25.  The  frame  or  caye  26  is  provided  at  diamctricoUy 
opposite  points  with  Iruimions,  37,  by  means  of  which  tiie 
lever  i>»  pivolally  supported  above  its  lower  end  in  the  vehicle. 
The  lever  35  is  provided  with  a  hand  wheel,  28,  by  means  of 
which  lo  Inm  it,  whereby  to  wind  one  of  the  cords  on  the 
drum  24  and  unwind  the  other  cor<l  thcreirom,  and  thus  effect 
a  movement  of  the  shipper  21  in  one  direction  or  the  other. 
Thus  if  will  be  seen  that  by  means  of  the  lever  35  the  speed  and 
direction  of  travel  of  the  vehicle,  as  well  as  the  starting  and 
stopping  thereof,  can  be  readily  and  accurately  controlled  by 


the  rider.  The  lever  ^5  may  also  be  utilized  for  the  reception 
of  a  push  button,  29,  by  means  of  which  to  control  an  electric 
goug.  30.  The  push  button  is  uiadc  with  a  sliank  to  enter  the 
up;jcr  end  of  the  hollow  lever  and  pass  between  contact 
springs,  31,  said  contact  springs  being  included  in  circuit  with 
the  gong  JO  and  a  battery,  32,  the  latter  being  located  in  a 
box  or  casing  under  the  seal  or  other  convenient  location  upon 
the  vehicle 

The  iihaft  18,  on  which  the  drum  to  It  mounted,  is  provided 
at  one  end  with  a  gear  wheel.  33,  adapted  lo  mesh  with  and 
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Iran&mtt  moiion  to  a  gear  wli«l.  34.  The  gear  wheel  34  it 
secured  on  one  end  of  .1  sleeve,  J5,  through  which  the  rear 
driviiiff  axle  36  of  the  vehicle  passes.  The  sleeve  has  benrings 
al  its  enils  on  &aid  axle,  and  the  »pace  iniermcdiate  of  ^id 
hearings  lorms  an  "il  chamber.  .^7,  into  which  lubricant  can 
be  inserted  through  a  capped  inlei,  j8.  The  inner  end  01  ihe 
sleeve  3$  is  made  ititcgral  with  one  end  of  a  housing,  3g,  and 
adapted  to  inclose  dilTercntial  gearing.  One  end  u(  the  axle 
36  is  tonlracted  in  diameter,  the  shoulder  40  thus  turmcd 
being  located  at  or  near  the  center  of  the  housing.  A  sleeve, 
41,  is  mounted  on  the  contracted  portion  of  the  axle  and  may 
have  an  end  ibnist  bearing  against  the  i^houlder  40:  but  I 
prefer  to  mtcrpose  a  washer,  4.;,  between  the  end  uf  said  sleeve 
and  *h(»ulder.  The  hub  43  of  one  of  the  rear  driving  wheels 
is  secured  to  the  outer  end  of  sleeve  41,  and  the  end  uf  tlic  axle 
is  provided  ivitli  a  fiin,  44.  The  hub  is  also  provided  with 
key*,  or  >et  screws,  45.  to  enter  suitable  holts  in  llic  sleeve  41. 
The  inner  head  uf  said  hub  is  adapted  to  fit  or  scicvi  thcrcioto 
anl  is  prevented  front  nny  possibilUy  of  escape  or  from  be- 
coming Inosc  by  means  ni  keys  or  set  screws,  46,  The  hub  of 
the  other  rear  drivmg  wheel  i?  constructed  in  a  simitar  man- 
ner and  .iltachcd  to  the  i>ppo.sita  end  of  the  axle.  If  desired. 
the  axle  j6  cou'd  be  made  of  uniform  diameter  throughout; 
but  in  order  thai  &aid  axle  »hall  preseiii  a  uiiifunn  eNternal 
appearance  the  exterit»r  face  of  the  sleeve  41  should  align  with 
the  exterior  iacc  of  ihe  larger  porunn  of  the  axle,  and  for 
thiF:  reason  I  prefer  to  cunlrnct  that  portion  of  the  axle'  on 
which  ftaid  sleeve  is  htcaied.  a*  above  explained. 

The  front  axle  is  provided  at  its  ends  with  heads.  58,  and 
encircling  each  head  is  a  collar,  59,-having  inwardly  projecting 
t»osics.  to,  at  (haiuetrically  opposite  pninrs.  These  bosses  are 
provided  wiih  passages,  61,  for  the  reception  of  pins.  62,  pass- 
ing through  the  head  58  of  the  axle,  and  thuh  the  hubs  of  the 
steering  wticcls  arc  pivotally  connected  with  tlie  ends  of  ilie 
front  axle.  One  end  of  the  collar  59  has  a  bearing  against  the 
fixed  head  of  (he  hub  and  its  other  end  has  a  bearing  against 
the  removable  head  or  ring  57.  Within  the  annular  space  be- 
tween the  peripheral  wall  of  the  hub  and  ihc  collar  59  anti- 
friction rollers.  63.  are  disposed  and  prevented  from  endwise 
di-iplacemetit  by  the  heads  of  :he  hub.  Each  hub  is  provided 
witii  peripheral  flanges,  64,  to  which  the  spokes  of  the  nhecls 
are  secured.  I'.ach  cullar  5Q  is  provided  with  l.-sha|)cd  levers, 
65.  the  arms  66  of  which  project  normally  at  right  angles  to  the 
axle  and  in  opposite  directions  therefrom. 

A  lever,  67,  is  pivotally  mounted  on  the  front  axle  centrally 
between  the  ends  thereof,  and  may  consist  of  a  disk  having 
three  pciints  of  attachment  for  links  or  a  disk  having 
three  strengthening  ribs,  or  it  may  consist  merely  ol  three 
arms,  W,  69  and  70,  integral  with  each  other  and  pivotally  sup- 
ported at  a  common  point  on  the  axle. 

The  arms  68  and  69  arc  connected  with  the  L-shaped  levers 
65  by  means  of  hnks.  71,    It  will  be  observed  that  the  arms 

65  and  60  of  lever  67  project  laterally  from  their  pivotal  con- 
nection with  the  axle  and  aHo  laterally  with  respect  to  the 
longitudinal  axis  of  the  vehicle.  In  other  words,  the  two 
arms  68  6g  form  an  obtuse  angle,  and  each  arm  forms,  with 
tlie  axle,  an  acute  angle  him\  ilie  anus  f<6  are  nf  such  length 
as  to  cause  the  ends  of  the  links  71  connecting  upon  the  arms 

66  10  be  further  away  from  tlic  axle  54  than  are  lliose  ends  of 
the  links  connecting  upon  the  arms  68  and  69,  thus  throwing 
the  links  71  out  of  parallel  with  the  axle.  From  this  con- 
struction and  arrangement  of  parts  it  will  be  seen  ihai  when 
the  lever  67  is  turned  one  of  the  steering  wheels  will  be  turned 
further  on  its  pivotal  support  tlian  thv  other,  so  as  to  facihiate 


the  turning  of  the  vehicle,  the  wheel  which  marks  the  inner 
curve  un  which  the  vehicle  turns  being  disfwscd  at  a  different 
angle  to  the  axle  than  the  wheel  which  marks  the  outer  curve. 

'I^iny-one  claims.    Application  filed  July  ?6,  18(38. 

No.  6.iH,Q.vi — Dec  12,  i899^R!cctric  Generator  for  Gas  En- 
gine Igniters. — Benj.  Mclnnerney,  of  Omaha,  Neb. 

rig.  I  IS  a  side  view  01  a  gas  engine.  Fig.  3  is  an  eolarfftd 
edge  view  of  the  generator,  and  Fig.  3  is  a  plan  vieH'  of  the 
permanent  magnet. 

The  generator  consists  of  two  part*,  the  pcrmanrni  magnet 
a  und  the  keeper  b,  and  one  of  these  parts  is  secured  in  a  sta 
lionary  position  upon  the  engine  and  the  other  is  mtivabir 
As  »hown,  the  permanent  magnet  a  is  bolted  to  a  part  of  the 
iranie  and  (he  keeper  b  is  carried  upon  a  part  of  the  fly  wheel  c 

The  permanent  magnet  a  is  preferably  laminated  or  consists 
of  ii  series  of  laminx  or  platen,  t  2  3.  of  any  desired  tiimibcr. 
and  in  contact  witli  each  end  of  tliis  permanent  magnet  is  a 
pnlf  pimv  d.  each  pole  piece  consisting  ol  a  series  of  laminx 
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which  arc  bent  or  cut  to  a  U  shape,  one  limb  in  contact  with 
the  end  of  the  permanent  magnet  and  the  other  limb  4  pro- 
jecting at  right  angles  to  the  plnnc  of  ;he  permanent  magnet 
and  having  wound  around  it  a  coil  of  wire,  e.  which  connects 
with  the  coil  upon  ttie  other  pole  piece  and  is  in  circuit  witli 
the  sparking  device,  which  is  not  shown,  as  it  may  be  of  any 
suitable  character. 

The  keeper  b  may  be  of  any  suitable  character,  but  prcict- 
ably  consists  of  a  scries  of  lamina:,  5,  connected  together  be- 
tween two  brackets,  6  6,  bolted  to  the  fly  wheel  at  any  suitable 
point. 

Heretofore  the  keeper  and  the  itermanent  magnet  have  been 
so  arranged  that  the  keeper  first  approaches  the  pole  pieces 
and  then  travels  over  the  magnet,  or  the  pole  pieces  alone 
arc  presented  to  the  keeper.  In  the  operation  of  tlie  engine  the 
keeper  first  travels  from  the  toe  *'r  connected  end  of  the  per- 
manent magnet  toward  the  pole  end.     In  consequence  of  this 
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arratiftcravtit  there  is  (iniciically  a  »hon  circuiting  of  the  per* 
niancnt  ma(;iici  ihrotiRh  the  keeper  as  the  latter  travels  over 
ihc  mngnrt,  which  Icml-*  t«  remove  the  (lux  (rom  the  pole 
pieces.  This  lowers  the  flux  in  the  pole  pieces  to  the  lowest 
practical  extent  just  prior  to  Increasing  it  to  a  maxJnimn,  £o 
thai  ibc  rate  o(  increase  is  very  rapid,  and  the  generation  of 
the  current  depends  on  the  rapidity  and  magnitud<r  of  the 
change  As  the  change  lakes  place  during  the  passage  of  the 
keeper  acroM  the  gap  between  (he  pole  pieces  and  the  ends 
ot  (he  permanent  magnet,  the  time  dunog  which  the  change  »s 
drvrlupcd  can  be  varied  by  varying  the  extent  oi  the  gap  so 
as  to  adapt  the  senerator  to  engines  in  which  there  are  varia- 
tions in  the  liniing  of  the  ;>parking  device. 

The  lime  during  which  the  gcTicratiou  takes  plaec  may  be 
regulated  by  UMng  i»uU-  pieces  havinK  diflcreni  inicrvaU  be 
twuen  the  ends  of  the  permanent  magnet  and  the  pole  pru- 
j«,tioiis,  ai>d  the  latter  may  consist  of  L-^liaped  pieces  in- 
•tcad  ol  U-&hapcd  sections;  but  the  taller  form  is  preieraUc, 
inasintich  as  the  pole  piece  iccctvrs  the  niagnctic  Aux  froni 
each  of  ihc  laminx  of  the  horseshoe  magnet  directly  without 
the  flux  pav«rng  front  ime  of  »aid  lantin-i;  to  the  other  and 
thtn  to  the  pole  piece,  which  is  the  case  if  the  latter  is 
L-^hapcd  and  only  in  cont.ici  with  the  lower  tcctioa  of  the 
magnet. 

Ten  ctainis.    Application  filed  June  lo,  i8c)g 

No.  6jS,8i6— Dec.  12,  1899 — Driving  Mechanism  for  Auto- 
can. — Georg  Erich  Sicg,  of  Kalk.  tirrmany. 

This  invention  relates  to  a  driving  mechanism  for  attloears 
and  the  like  in  which  the  motor  is  connected  rigidly  or  on 
springs  with  ihc  car  body  and  drivex.  by  meatifi  ol  belt::,  chains 
or  the  like,  the  driving  axle,  which  cannot  share  in  this  spring 
action.  This  improved  arrangt-meni  has  for  its  nbjcct  the  in- 
Hueticing  ol  the  tcn.>>ioii  of  ilie  belts  by  means  of  springs  in 
such  a  way  that  in  spite  of  all  the  joltings  or  osctltattons  of  the 
ur  body  not  only  does  the  belt  retiiain  constantly  taut,  but 
elongations  of  the  belt  arc  compensated  for  and  too  great 
strains  on  iJic  belt  and  ovcrleading  of  tlic  motor  by  attera- 
liont-  oi  speed  in  the  same  nr  imprdimcnis  in  the  way  of  the 
car  are  avoided.  In  ihe  present  unrntion  this  is  attained  by 
ihc^  arrangement  ol  a  peculiar  flexible  ur  hinged  four-cor- 
nered figure  which  has  two  ?priTis  sides  situated  opposite  one 
another  and  two  rigid  ones  and  also  a  rigid  diagonal, 
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Fig.  t  is  a  mainly  diagrammatic  rrprrsmtution  ni  tliiii  im- 
proved driving  apparatiut  in  side  view;  I'ig.  3,  a  front  view 
of  vame,  partly  in  si-i'iion. 

The  wheel  axle  a  cprrics  springs,  c,  supporting  the  car  body 
b.  On  the  end  of  the  said  axle  the  wheels  d  and  cog  wheels  c, 
firmly  connected  therewith,  are  mounted  50  as  to  be  freely 
revidubtr.  The  axle  a  is  also  inclosed  by  two  sleeves  f.  which 
can  also  freely  rotate  on  it  and  in  the  arms  g  of  which  the 
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sltaits  h  of  the  pinions  i.  engaging  with  the  cog  wheels  t,  arc 
ni'junted.  In  order  that  boili  wheels  d  may  rotate  independ- 
ently one  01  'he  other,  ilic  shaft*  h  arc  ilri^cn  by  means  of 
difTcrcntial  lEearing  1  from  a  motor  k.  firmly  connected  with  the 
car  body  b,  which  i;euring  is  only  <iliuwn  diagrammaiically  in 
the  driiwings  and  i±  at  the  same  time  assumed  to  consist  uf  a 
belt  pulley  for  the  bell  m. 

As  shown  in  Fig.  t,  the  shaft  li  can  revolve  in  a  circle 
around  the  sliafi  a,  as  both  are  connected  with  one  another 
by  the  arms  g  The  pinions  i  can  thus  never  come  out  of 
engagement  with  the  cog  wheels  c. 

In  order  to  keep  the  belt  or  chain  m  always  correctly  taut, 
the  following  arrangcmctit  is  adopted:  Over  the  sleeve  I,  on 
each  side,  a  freely  revohible  arm.  n.  is  placed,  which  is  piv- 
otatly  connected  with  the  under  frame  of  the  car  by  links,  o. 
riirrying  a  boh,  p.  <  >n  (his  bolt  p  a  ppring,  q,  engages,  the 
nthcr  end  oi  which  is  received  by  a  holder  or  siccvc.  r,  placed 
on  Ihc  pJiaft  fa,  Fig.  4,  and  freely  revuluhic  thcrcnn.  l^e  arm 
g,  spring  \\.  link  o  and  ^pnng  c  thus  form  a  flexible  four-cor- 
nered figure,  one  diagonal  ot  which  is  formed  of  the  rigid  arm 
n.  Tllis  (our-conirreJ  tifiurc  is  allacUed  by  one  corner  to  the 
wheel  axle  a,  and  with  .in  adjacent  one  to  ihc  under  frame  ol 
the  carriage  Between  tlic  iwo  other  comers  is  located  the 
spring  q,  which  controls  the  tension  of  the  belt.  Instead  of 
the  hnks  o  any  other  like  vertical  guide  may  of  course  be  em- 
ployed. On  the  motor  being  started  and  also  at  eadi  increase 
in  the  speed  the  spring  g  is  first  compressed,  and  thus  pro- 
duces a  slight  slackening  of  the  belt  m,  .ind  consequently  a 
lr)mfrmi3<)inn  free  from  jerk.  The  same  takes  place  if  the  car 
when  running  suddenly  encounters  obstructions  like  gutter 
stones  (channel  stonesj,  or  short  cxtranrdinarily  steep  grad- 
ients and  the  tike.  The  slackening  ui  the  bell  admits  of  the 
Kame  slipping  slightly,  and  llicreby  avoids  overloading  the 
motor  in  the  most  effective  manner.  I(  where  electric  motors 
are  used  the  motor  ia  aUr*  to  be  utilized  a«  ;i  brake,  the  spring 
q  yields  when  the  brake  is  applied  and  Ihc  l>clt  is  stretched 
ntr.rc  strongly.  By  this  means  any  slipping  which  is  so  dan- 
gerous in  ihi.s  case  is  avoided. 

Two  claims.     Application  filed  March  8,  1K99, 

No.  63g,j6o — Dec.  kJ.  iHw— Explosion  Motor.—Eugenc 
Fcward,  ot  Foissy,  France 

Fig.  I  is  a  vertical  section  through  a  two-cylinder  motor. 
-Fig  3  ii  a  vcnical  section  taken  at  right  angles  to  ihaf  in 
Fig.  I  and  pa^^ing  along  the  axis  ol  one  of  the  two  cylinders. 
Fig  3  is  a  horiiontal  section  token  upon  the  line  3  3  cl  Fig.  I. 
I'*i(C  4  if  a  plan  virw,  as  seen  (rum  above,  ol  the  end  of  the 
iw-j  cylinders  of  the  motor 

.\  and  A'  arc  the  two  cylinders,  which  arc  surmounted  by 
the  cylinder  ends  B  and  B'.  each  of  which  comprises  an  ad- 
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ritiibic  H  (o  follow,  by  ratani  of  i»  mllrr  fa*,  the  vuitras  nlicb 
mI  th«  cun  nnd  Iht*  K-sliaped  conligursIiuD.  ll  [oltovr»  lr*rai 
tJm  tti.ii  tlirTL'  i»  inipiu'tcd  tn  lIic  lr\cr  iNtlh  a  vtjiiot  ami  a 
briri/tmlal  duplacrnicnt  al  thr  ume  time.  Thi*  hnrizont»l 
inuvcmi-fit  lriiis|'<irt»  tltr  dec  cKtrcmitj  of  the  \t\tx  \\  Jrom 
1  fo  t,  anit  it  it  in  cacli  ol  ilie»«^  (Mxtttori*  thnt  it  t*  vubrmttod  to  j 
vcTliral  ifluvaticDL    L'tKin  t^'  tits  I  Bfid] 

3  arc  the  rods  j  and  j'  of  th'  a»  is  ap* 

piir<-n(.  arc  atirrniilrl}  4ut>nttMc<l  lo  ihc  action  ot  the  cvn  G, 
tvhicb  serves  lo  lift  tfaem  every  second  revoluiion  lO  urdct  to 
effect  the  eAhau4t.  It  will  be  noticed  that  white  one  ol  the 
ryltndm  is  in  the  eichanst  stage  the  other  cylinder  is  in  the 
ci>inrrr««)»n  stage  and  that  the  iwo  pttl^ftis,  altlh>ugli  tc<ctv- 
tng  •■  .^iipulsei,  act  in  itriisun  and  prt>duce  a  umiurm : 

drn  Ii   will  *Ko  bt  notvc.t  tlisi  thr  a.fring  F  i4  ' 

providrd  Willi  twn   «nalt  eoircf  t  "    which  when  re- 

moved  enable  ilur  lr\rf  H  in  W  I  and.  H  n>rcc*Mfy. 

ditiuounted. 

Thr  cftxintt  F  ik  toitiblned  wi;h  a  bcllowR  S.  fonmrd  ol, 
Iratlier  aflirr  the  manner  of  a  forge  hrlJaws  and  ok  a  snitiMTl 
iindtilated  mrtil  ^heti  This  bellrmf  js  acted  upon  \f$  thttl 
prr«9liTc\  and  irdut:titin   ir>   prtiiure   which  lake  pJacr  withilti 

1  to 
!n 
w'nirh   thr  C.I 
I  tnair  cuiii{irrs»i  ■ 

taiited  within  the  sail  caains  and  ha«  mt  irndency  tu  eacapcl 
imu  ihr  atmuAjthrre.  as  is  oTdfnanly  the  cue     Leakasc  of  uil ' 
\A  thtu  nb\ialH.  wherebr  a  coQsiderahle  rmnomy  is  effrcted 
in  tltc  cc»»t  ul  ninninfc  tiM  tnoioi. 


miuion  valve,  a,  an  exhaust  valve,  b.  nn  ignition  device,  c.  Ui4 
a  starting  cock.  d. 

C  and  C  are  the  pistons,  connected  by  caooccttnn  rod*  D  and 
\y  to  the  unglc  cTJinV  o(  the  dtivmr  i-arried 

by  bearings  e  and  c",  Bxcd  ujnin  th.  ..r  en- 

velope, F.  upon  which  are  fixed  the  cyiindcr*  A  and  A'  and 
which  IS  provided  with  lugs  I  f,  for  tnuunting  the  motor.  At 
the  upper  portion  ot  each  cylinder  t<i  pruvidrd  a  ti'rtiiinn 
membrane,  g.  compcHing  the  fresh  gas  admitted  by  the  valve 
a  to  force  beforr  it  when  luninn  iake»  place  (hr  burnvd  gasea 
which  may  be  within  the  cylinder  ,inU  not   ;  .•   rt  lo 

mingle  wtlh  them  in  ttic  admn^ion  pipr  h     I  l*at  the 

ignition  of  the  iras  takes  place  under  the  IkM  4w)«stUl<  condt- 
llans. 

The  main  leature  ul  the  picsenl  invcntii»n  cun^isls  ia  the 
coiutrurtuin  adnpied  lor  uperating  the  rstuiut  valvts.  This 
operating  mechanism  consists  of  a  cam.  (i,  which  is  rigriCly 
attached  I"  the  crank  ot  the  driring  shaft  F.  hctwern  the  two 
conncciing  rods  O  and  D'.  and  hnrmu  ax  c^zn^rr  ol  rotation 
the  axis  >►(  the  ■  Ss 

tntersectmK  at  a  -,« 

peculiarity  and  u  wrii  lifxiwn  '  a 

lever.  II,  provided  with  i  rt>t  ti 

groove  1"  the  fnrm  rif  the  f&gttrr  ft.    This  lever  is  i  n 

the  casing  F  by  roeaas  of  two  prrpcndiculkr  pivoti^  ■  \     ■•   '>-'h 
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1l  is  ubvtou^  ihal  my  mveniion  applies  cqiihlly  well  lu  anc- 
cs-hndtfr  motors  and  iliat  !ht  arrangement  will  be  the  same  as 
rrgjinls  the  8-shapcd  cam,  because  it  is  only  (leccuary  to  raise 
the  valve  evcjy  srcnnd  revolution  in  any  case.  In  this  caw 
the  le^-cr  is  raised  in  space  at  one  of  the  two  ft  volutions. 

Two  claims.    Application  filed  Jan,  31,  iSgo. 

No.  12.6<M— Oct.  31,  i89(>— Folding  Cimtpy  for  Motor  Car- 
riages—The  Moior  Mfg.  Co..  IM..  Holhrirn  Viadact.  Lon- 
*lon.  and  Geo.  Idcn,  of  Motor  Mills.  Coventry.  EnKlnml 

This  invt'ntion  rclalcs  to  motor  wagonettes.  char-a-l>.incK  or 
other  carriages  and  has  for  its  object  to  provide  a  loldlng  can- 
opy and  side*  therefor. 

For  the  sake  ftf  exaniple  this  invention  will  be  dwcribed  as 
applied  to  a  wagonrtte. 

The  jides  arc  lormcd  separately  from  each  other  and  from 
the  back  end;  all  ihre*^  of  thexe  parl«  .idvantagcously  hcinft 
fonncd  of  wood,  with  the  lower  part  of  each  hinged  to  the 
upper  part,  and  each  nr  cither  of  •turh  parts  formed  like  a 
wooden  ^ash  or  window  frame  to  receive  therein  a  sheet  or 
panel  ot  celluloid  or  other  suitable  material  advanlagtuiuly 
Irnii&parcnt  or  translucent. 

The  back  end  may  be  similarly  formed  advantageously  m 
the  form  of  an  arch  (and  provided  with  a  door  or  ciiriain,  etc., 
if  <lr.<iired),  so  as  to  afford  entrance  and  exit. 

The  upptT  p.Tri  of  each  side  al  it?  forward  end  is  extended 
forwardly  so  as  to  rairy  (or  extend  under!  the  canopy  over 
the  driver's  scat  and  front  part  of  the  vehicle. 

The  lop  ifi  formed  of  0  linrht  frame  or  framework,  over  which 
is  stretched  or  moimtcd  any  suitable  mnlerial  «uch  as  a  water- 
proofed fabric  t>r  oihrr  waterproof  material. 

The  whole  of  this  superstructure  of  canopy  roof  and  sides  is 
supported  on  ihc  carriage  by  means  of  suitable  stanchions  0' 
po5ls,  which  at  their  lower  end  fit  into  sockets  (fixed  to  the 
body  of  Ihc  carriage!  and  ad.Tpied  I0  recrivc  ^nid  (tanchion^ — 
the  latter  being  advantapjeously  sectircd  hv  nuts  screwed  on  to 
[he  ends  of  same.  Ihc  sidci  and  bark  end  bcinit  ''•■-nr.-.I  m  cnid 
Ktajichions  by  any  suitable  fastening  devices. 

Twn  rlajmn.    .\ppIlcatton  filed  Jime  17.  i8ge. 


BRITISH  PATENTS. 


No.  15.73^ — Oct.  7.  iSoT— Improvcmrnui  in  Motor  Road 
V(?hiclc«. — Bohn  Chapin  Htrks.  Chicajro.  til..  U,  S   A, 

Fig  t  h  a  plan  of  ihr  running  gear  of  n  vehicle,  and  Fig.  * 
R  »crtical  sec'.ion  taken  on  'inc  2  of  Fig,  i. 

Tl  is  well  known  th.tt  it  is  highly  desirable  to  have  a  running 
gear  of  a  vehicle — espccinllv  a  motor  vebirle—constructed  so 
that  it  will  rakf  the  ninning  np  elevations  and  depressions  of 
the  road  in  a  way  that  will  minimlie  (he  rran-miis^ion  of  shocks 
incident  to  the  undalations  of  the  road  to  ih--  ridrr 


r* 


In  cuit&tructrpg  a  vehicle  in  accordanre  with  my  improve- 
inoiits,  I  make  a  main  frame  having  uulsidc  bars  A  and  .V 
connected  together  at  a  base  or  cross  bar,  a,  so  thai  their 
frame  when  disassociated  from  the  other  parts  is  substantially 
U  shaprtL  Rotatabtv  muuntcd  in  this  frame  portion  are  the 
rear  supporting  wheels  B  and  D',  whicli  may  be  of  any  de- 
sired coii.struciron,  although  I  prefer  to  use  the  ordinary  pneu- 
matic lirvd  bicycle  wheel.  In  order  to  support  the  wagon 
bndy  on  this  frame,  a  U-shaped  connecting  iiupponing  bar,  C, 
\s  pruvidfd  and  pivoially  ».trurcd  to  the  rear  portions  of  the 
outside  bar  at  c  I  also  jwovidc  a  second  connecting,  sup- 
[>ortJng  bar  C,  which  is  supported  on  the  side  bars  by  means 
ui  the  curled  springs  D.  The  wagon  body  E  is  supported  at 
the  front  on  this  front  connecting,  supporting  bar  C.  and  at 
tlic  rear  portion  on  the  rear  U-shapcd  connecting  supporting 
bar  C 

\  supplementary  frame  i>ortion,  G.  is  provided,  which  is  also 
tfubslantially  U-shaped  when  difiaAsociaied  from  other  parts. 
and  which  is  pjvotally  connected  to  the  cross  bar  a  of  the  main 
frame  at  g  and  g'.  This  supplementary  frame  portion  is  flex- 
ibly connected  at  its  rear  portion",  with  the  U-shaped  connect- 
ing supporting  bar  C  by  meunf^  ni  the  curled  springs  G',  and  is 
provided  with  a  single  dri\ing  uhecl,  H,  rotaiaWy  mounted 
in  the  bearings  h  and  h'  by  means  of  the  axle  h'.  Ii  will  thus 
be  seen  that  when  the  main  supporting  wheels  are  elevated 
and  raise  their  frame  portion,  the  elevation  and  consequent 
depressions  are  nut  transmitted  to  the  driving  wheel  II.  The 
rcvtrse  IS  also  true  when  considering  the  relation  ot  the  driv- 
ing wheel  to  tbe  main  frame,  for  the  reason  tliat  Ihc  supple- 
mentary frame  swings  vn  its  pivots  and  prevents  the  positive 
effect  of  one  portion  from  being  transmitted  to  the  other  por* 
tiun 
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To  support  the  running  gear  at  llic  front  end  and  provide 
steering  mechanism,  a  V-shaped  extension,  I,  is  provided  and 
pivutally  connected    in    the   supporting    frame   in    a   vertical 

•  ring  ifin  or  stud,  i.  so  that  as  the  steering  wheels  T  and  I* — 
.-.  Ii.il  are  roiatably  mounted  on  the  front  member  i'  of  rhe 
\'  shaped  rslcnsion — arc  moved  laterally,  sufficient  room  is 
pri-ividctl  fur  them  to  make  the  proper  turn  and  obtain  the 
prnjiir  drcction  for  the  vehicle  without  contracting  any  other 
member  ui  the  running  gear. 

It  is  also  desirable  that  these  wheels  be  permitted  to  take  un- 
dulations which  may  exi.st  in  different  [>ortions  of  the  road. 
In  order  to  accompli.^h  ihis  result,  the  steering  stud  i  is  bored 
so  AS  to  famish  a  bearing  tor  the  exten-Hjon  i'  of  tbe  V-shaped 
extension,  and  ihu^  permit  the  iteerinp  wheel  franic  t-i  have 
a  rotatahte  niniKin  in  n  \i>n<cal  p^'lnc.  as  uell  :ii>  a  ^ftrrring  mo- 
linn  in  a  hi^rizonul  plauc.  Tlie  steering  >tuil  \s  provided  with 
a  sjjTockct,  P.  «t  ha  lower  end.  engaging  a  sprocket,  i*.  on  the 
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lower  end  of  the  steering  rod  J  hy  means  ni  ilic  iprnrkct  chain 
r.  The  upper  pan  nf  tlic  steering  rod  is  provid*'d  with  a  han- 
dle, j,  directly  ftver  the  scai  of  the  wagon  I>ody. 

In  order  la  fumUh  a  yielding;  ptatfurin  upnn  which  (o  inotint 
any  dcsirrd  motor  or  engine  which  may  be  nsed  for  the  pur- 
pose o(  gi'noratiner  power  In  drivr  the  vehicle,  »n  nuxiliary  sup- 
porting frame  portion,  K.  is  provided,  which  is  aUu  stibistan- 
liftlly  U-sh»pcd  whtn  di^-issociatcii  from  the  other  parts,  and 
which  ie  pivouity  inuunied  on  ihe  axle  h'  at  the  hearing  poinrs 
k  and  k',  ITiis  auxiliary  suppnrtinK  frame  is  ytehlmgty  held 
on  the  stipplemrntary  Frnme  hy  incans  nf  the  hchcal  springs 
W,  as  shown  in  Via.  3.  and  is  provided  with  a  platform,  K\ 
UfKtn  which  the  motor  may  be  mounted.  From  the  above  dc- 
Kriptiun  it  will  be  wen  that  Ihc  fhocks  incident  to  the  run- 
ning of  ihc  vehicle  arc  minimised  before  they  are  irnnsmitied 
lo  the  nmior  plntf^irni 

Seven  claims. 


SPECIAL    NOTICES. 

htrttlmmtmmt*  ImaertMl  under  thia  b««lliic  ■!  12.00  mn  laeh  fer  c«cli 
Im«h,  iMjraMc  la  mAvi 


FOR   SALE. 

Two  2  H.  P-  horiiontal  RusoHne  motors,  one  a  H.  V.  uprlKh* 
marine  moinr.  one  4  H.  P.  iwin  cylinder  horixuntal  niolof-  All  ol 
ibc  above  motors  are  new  and  tompteic  and  were  manulactured 
by  the  Si.  Louis  t'rasoline  Motor  Cw.  For  prices  and  full  de- 
scription address  J.  S.  THIELL.  2240  f'th  Ave..  Tmy.  N.  Y. 


Oakman  Gasuline  Carriage  for  sale.   $650.  Slightly 
tiscd.  fill*:  condition,  immediate  delivery.     Apply  lo 

b.\rtli-:tt, 

"  Hi>usF.i.RS>&  Ace  "  office. 


FOR   SALE. 

United  Slates  rights  under  valuable  patents  on  solid 
rutiber  tirc>  for  atitomobiles  and  bonte  carri.tges  of 
any  weight. 

Address  BANDAGE,  care  of  Horsri.rss  Ace. 


**  LOCOMOBILE  FOR  SALE." 

Stanley  L<jL-orr(jl>iit-.  >lylc  -•  (Ulrsl),  m-w  I  H-c.  15th. 
run  only  50  miles,  large  lircs  and  extra  strong  wheels, 
mirror  and  bell,  etc.,  nil  in  perfect  condition.  Cost 
$650,  selMor  $6.-5,  f.  o.  b.  LOUIS  WILCOX,  .j3 
Grand  Ave.,  cor.  AiwaterSl.,  New  Haven,  Conn. 


I 


o^R       n«FECT  HUNGER  EXHAUST  MUFFLER 

U  what  [(K  nwoA  indii'Kt'**— a  (><<rfpct  Hiirrr'<>r,  nml  ihr  only  iioc  nwiJe  tluit 
CiVE9  NO  BKCK  vfrcesuRi. 
Ui<'-  "  uifo'mllviolytil*!!  lar  rfblrti* 

i»i>lnr>  ' 

.\i  -      .  'flhT  •ite^  In  iirutntrtlou. 


8TCFFCY  MFG.  CO..  SAR  DllfiO.  CAl. 
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FOR  SALE. 

iiianlcy  l.ocomobtlc.  hhmIcI  t,  in  (iikhI  iirdei.  has  run  400  miltt. 
Electric  l>rll,  cyclometer  and  small  electric  linht?  over  steam  an>t 
water  gaaffcs.  for  night  work,  have  been  added.     Price.  96oo.uo. 
Address  ALFRED  I.  uv  PONT, 

Henry  Clay  P.  O.,  DELAWARE. 


MAKERS  OF  STEAM  VEHICLES 

Httibing  rcprescnlaiirm  rn  Mexico,  nrc  invited  tn  correspond  with 
undersigned.  ni;^nt«  for  tldldwin  Locomotive  Works.  Wcstinj;- 
hnusc  KIcciric  and  Manufacturing  Co.,  and  other  leading  .Ameri- 
can Manufacturers.  G.  y  Q.  BRAS1FF&  CO..Callede  Cadcna, 
tij  Mexico.  Mex. 


STEEL  BALLS,  «".ir.!lff"' 

OF    VARIOUS    DIAMETERS. 


DRIVE    CHAIN 
SPROCKETS. 


COUPEMSATINQ 
^  BtVEL    «EAR$. 

BOSTON  GEAR  WORKS.  138  Piroliase  Street,  Boston,  Mass 


THE  JUMP  SPARK  LEADS 

UUe  TliU-k 

1    Inch  Jump  Spark. 

DUouiuliiCK.  Hx<s<  ln«. 
rai<>Dt  Applieil  Ki<r. 

C,F.SPLlTOORF,snig,'A'f,V-s, 

SI  Vaodewaler&uNuw  Vi.rk 


Seamless  Cold  Drawn  Steel  Tobing,  ^SS^ 
Shells,  C|llii(Ief$  d  Tanks,         ^r<frJ.Jss 

DROP   FORCINC8    AND  STEEL   STAMPiNCft. 

JANNEr.  STEINMETZ  &  CO..  Drsxel  Builditig,  PhiladBlpbia,  Pi. 


DRY    BATTERIES 

For  Sparking  Gas  and  Gasoline  Motors. 

LONG  lIFf,  RELIAaiLirV,  HISH  VOLTAGE. 
IN    SDCCESSFUL    D8E    FOE    THIS    fUKPOSE. 

Dow  Portable  Electric  hsistant  Co..  'Ll>!rV:.''m\^i:' 


etLDWIN  DEUGHieLE 

PUA|||0  made  for  Automo- 
UnHinU  bilen,  in  sixes  losnii 
.ill  requiremeniti,  Prompt  deliv- 
crie'i  made.     Address: 

BALDWIN  CYCLE  CHAIN  CO.. 
W0RCC8TER.  HUS..  U.S.A. 


Graphite  Lubricants, 

ALL  KINDS.  ACCORDING  TO  WANTS. 

special  prejiarmtlonB  for  tiosrs  of  Electric  Uuton  aod  lor  Cyllodara  o( 
Motur  Bnninei.    Seafl  tot  Clrcalara  and  Prlc«a. 

Joseph  Dixon  Crucible  Co.,   -  Jersey  City,  N.  J. 


w    i.r.    1   isnft 
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PUSUC  UBRARY 


MTOIl.  LCMOK  AND     ' 


DIAMOND    TIRES 


\ 


THEY  ALL  CLAIM 

TO  KNOW  HOW. 

BUT  DO  THEY? 


THE 

DIAMOND 

RUBBER  CO, 

AKRON, 

O. 


WE  DO, 

AND  IT'S  BEEN 

PROVED. 


moNioHio.    "THE  DIAMOND  RUBBER  CO. 


YOU  WILL  BE  HELD  RESPONSIBLE.... 

WHKN  Uic  year  1900  has  been  ushered  in  arnJ  (he  approach  0/  spring  «trongly  argue*  in  favor  o(  automobile  Joys; 
when  your  cxpcclntinns  that  a  good  motor  carriage  can  be  purchased  for  less  than  present  quotation  arc  nol 
realized— then  you  will  place  your  nnler  and  be  greatljr  disappointed  heciusc  immcdiale  delivery  is  impossible.  Your 
name  will  have  lo  be  placed  upon  ihc  "waitiiiR  list."    The  delay  to  you  will  be  cJtaspcraling- 

Yoor  order  now,  for  sprioK  delivery,  will  meao  the  benefii  of  our  best  service  at  ibai  time. 


Luxury  of 
Locomotion. 

Strength, 
Durability, 

Speed 
and  Beauty. 


Absolutely  Safe, 

Swift  and 

Sure. 

The  Winton  is 

for 

All  Seasons. 


Records  for  durability  and 
speed  still  stand  to  our 
credit 


The  Winton  is  an  all  season 
carriage.  Cold  weather 
does  not  affect  its  success- 
bit  opctation 

PRICE,  SI, 000.  NO    AGENTS. 

With  the  Winton  Hydro  Carbon  Motor  there  it  Absolutely  No  Dangler  from  Fire  or  Explosion. 

Argutneot  for  economical  operatiun  always  to  the  front.     One  hundred  miles — three  gaUoos  of  gasoline  (or  naphtha). 

WRITS   rOR  CATALOO. 

THE  WINTON  MOTOR  CARRIAGE  CO.,  Cleveland,  Ohio.  U.  S.  A. 
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Hasbrouck  Automobiles 

-c^and  Launches 

BALANCED.  NOISELESS.  COUPACT  And  ABSOLUTELY  SAFE  and  ODORLESS  MOTORS. 
NOW    READY,    in    SURREY   and    RUNABOUT   STYLES.   4  to  10  h.  p.        LauncheS,     26, 

30  and  36  feet,    ji    ^   ji   ji   jt 


OHDKH   NOW   FOR 


HASBROUCK  MOTOR  COMPANY,  68  Broad  Stitet,  N.  T.  Citj. 


•%^'%^^^V%^^V^^V%^^^%%%%.%^'%%^^^^%^^^%%%%^^%^%%^%%^^^%%%%^« 


CAUTION. 

PNEUMATIC  TIRES  FOR  AUTOMOBILES  OR  VEHICLES. 


ji 


All  persons  are  notified  that  I  am  the  owner  of  the 

Til  I  miSIIACT    PATFMT      (»««»•« 4&7,a7i«(itoT is.  ims.i** 

which,  after  four  years  ui  liiigatioDf  has  been  sustained  by  the  United  States  Court,  in  a  deciiion  by 

judge  Cull,  on  November  14,  1899. 

This   Patent  covers  all  single  tube  tires  used  for  any  purpoHe  whatsoever,  including  the  grml 
\  \     majority  of  autumohile  or  vehicle  tires  ;  and  no  j>ersun  can  make,  ^^\\  nr  u<wr  any  such  itrc»  without 
,  I     8  license  from  nic. 
I  I  No  license  on  automobile  or  vehicle  tires  has  as  yet  been  granted*  and 


J 


ALL   PERSONS   ARE   WARNED 


.^     ih.;it  any  infrinfrtrrnenl  of  the  Ttllinghast  Patent  by  the  manufacture,  sate  or  use  of  such  tires  will  be 
^  (     prosecuted  to  the  full  extent  of  thr  law. 

I'pon  iUt  Single-Tubr  Tires  for  automobiles  or  vehicles  made,  sold  or  used  in  the  past,  a 
royalty  must  at  once  be  paid  to  mc 

THEODORE  A.  DODGE.  "•'-'»"•  ^°'i',;Vo"K'2?TV."  *'"'"  **■■ 


;; 


Facts  About  Storage  Batteries. 

By  Isaiah  L.  Roberts. 

OTHER    INFORMATION  ON  THIS  SUBJECT  BY 
WELL  KNOWN  EXPERTS  CONTAINED  IN  OUR 

STORAGE    BATTERY    NUMBER,      issue   or   September 

PRICE.   10   CENTS.  STAMPS  Oft    COIN. 


!«.  JMt.  X  W». 


•HIS  illustrates  our    MOTOR    VEHICLE    TlRE,    made  according  to  the  ideas  o(  the  best 
experts — the  users  of  tires.    We  have  made  a  great  variety,  a  great  variety  have  tested  them  on  a 
great  variety  nf  roads,  and  this  is  the  net  result  of  a  preat  many  experiments. 

DON'T  FOOL  YOUR  TIME  AWAY  WITH  UNTBIEO  TIRES. 

WRITE    FOR    PRICES. 

THE  GOODYEAR  TIRE  AND  RUBBER  COMPANY.  Akron,  Ohio. 


GASOLINE 


:po^;77":e]:r 

is  what  they  use  in  France  with  Double  Cylinder 
Balance  Engines.  We  have  the  most  perfect  system 
on  earth.  A  IMcaisuro  Trip  from  Kokonio, 
Iiid.,  to  New  York,  distance  l,or>0  Miles,  was 
made  by  one  of  our  Phaetons  at  the  average  rat© 
of  14  miles  per  hour. 

The  best  record  yet  made  tn  America  and  only 

slightly  surpassed  on  the  hue  Boulevards  of  Europe. 

We  manufacture  these  carriages  in  TWO,  FOUR  and  SIX  Passenger  capacity.     We  fill 

orders  promptly  and  build    HIGH    CLASS   CARRIAGES   ONLY.      We  furnish  circulars 

free,  and  our  large  catalogue  for  10  Cents. 

Order  Carriages  now  for  Spring  delivery.     If  you  wait  you  won't  get  one, 

HAYNES-APPERSON  CO.,  KOKOMO,  INDIANA.  U.  S.  A. 


Two  Passenger  Phaeton.    Price.  $i  ,320.00. 
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Graphite 
Lubrication 


There  is  uo  substance  known  so  smooth  oi  so 
enduring  as  Dixon's  Pure  Flake  (iraphile.  It  is 
the  best  solid  natural  lubricaul  ever  discovered.  It 
is  not  affected  by  heat  or  cold,  acids  or  alkalies.  Ii 
is  absolutely  indispensable  to  all  who  are  interesten 
iu  motors  of  any  kind  or  who  are  desirous  of  better 
lubrication  than  can  Iw  obtained  with  oil  or  grease 
alone. 


No.  4  FORMING  MACHII 


It  wMI  pay  you  to  send  for  Sample 
and  Pamphlet.     No  charge. 


^SPK<TI.%I.I.V    ADAPThD    FOB     MAKin« 

lliio*,  Ckii'X.  Ktdl   Knm,  S'n<l!>.   Hhii'II<'R,   KBd  varh>iv 
ixirtf  of    Aiiiritnutil^-*  ii|>  tu  ^m  In.  ditiuiAter       W<irlt  h 
unt  (•(!  wliili'  next  cil<>(-t:  io  Ix'inir  fumioO.      C^atmnj^ 
ti|te<l  with  ilrtillni;  ituii<-)itiii-iit  )n  pia<.—  of  saw. 
Suml  .Sainiilc<  ti.r  I'aalt-nlar*. 


JOSEPH  DIXON  CRUCIBLE  CO., 

.IHRSEY  CITV,  N.  J.,  U.  S.  A. 


THE  GARVIN  MACHINE  CO.. 


SPRING  mo  V'StCII  1 
N€W  YORK. 
l'urLAp»i,riiiA  Stohe:  Tht-  (Jnrrln  Mttoblnc  Co.,  51  North  tlh  I 
PbUttdclpltIa,  Pa. 

Beuun:  t>flut)in)i«Garrtn-Muthtn(<a-PabHk  AktUmfSMUncfaalvl 
IT  Bunt  !>traise.  Berlin  C,  UonnaDf. 


(April  5th  to  5«ptuiibcr^ 
37tb,  1S99,  ioclutjrc.y 


VOLUME  FOUR  COMPLETE. 

To  New  Subscribers  for  Two  Years? 

We  wish  to  place  these  volumes  in  the  hands  of  persons 
permanently  interested  and  therefore  oflfer  them  only  to  those 
who  will  subscribe  for  two  years  from  April  sth,  1899.     ::    ::    :: 

SEND  $4  AND  GET  THIS  VOLUME  BEFORE  IT  IS  EXHAUSTEl 


Mmi  7  klffe  X  «M  rof  Stttioury  Eif  Im^ 
ttm  7  Mgk  X  4  f or  AutiwabilM 


Q  K  DRY  BATTERY. 

NEW  GAS  ENGINE  TYPE. 

THE    PROBLEM    SOLVED. 

No  solution  to  slop  over.  Ko 
missing  of  sparks.  Highest 
voltftge.  Quickest  recupera- 
tion Look  life.  Unaffetled 
by  heat  or  cold.    Compaciiicss. 

Non-Polarizing  Dry  Battery  Co., 

625  Broadway,  New  York. 


POtMTS  /*  ORDEHIMSA 


\.     Name  of  engine. 

a.     Number   of    revolutltxil 

minuic. 
3-     Number  of  sparks  p«t 

utc. 

4.     Mode   of   ignidoo,    vbe 
by  spark  colt  or  ln4a 
cot). 

$.     If  ^parkcoil,  wbrihcrt 
or  *rjptng  spark. 

6.  Kind  of  sparkconta^i 

whether  platinum 
other  matcrUI 

7.  Average    nutnbcr    of   h< 

per  day  engine  is  ruft 


K  Jaa.  3.  LMO. 
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THE  WOODRUFF  PATENT  SYSTEM  OF 
KEYING 


Is  used  by  The  La.rgest  Automobile  Works  in  this 
Country.  For  Keying  Gears,  Sprockets,  Cranks, 
etc..    to    Shafts.    ............! 


WE  CIRRr  41  SIZES  OF  KETS  IND  GUTTERS  IN  STOCK. 


S^MIB    POK    CIRCVLtAR. 


\ 


THE  WHITNEY  MANUFACTURING  CO.. 

HARTFORD,  CONN.,  I',  S.  A. 


EXPLOSIVE    MOTOR    NUMBER. 


'pO  be  issued  January  17th.  Dealing  tlioroughly  with  gasoline,  kerosene,  alcohol,  etc., 
vehicle  motors  and  motor  vehicles.  Leading  articles  by  R.  I.  Clegg,  E.  J.  Stoddard, 
P.  M.  Heldt.  Herbert  L.  Towie,  P.  L.  Tyjjard  and  others.  Eighty  pagea,  many  illustrations. 
Ten  cents*  stamps  or  coin.  Subscription :  Domestic,  $?.oo  ;  foreign,  1^3.00  a  year  in  advance. 
Z^"  Send  for  our  STEAM  BOILER  NUMBER  OF  DECEMBER  6.  1899.  10  cents. 


THE  HORSELESS  AGE.  ISO  Nassau  Street.  N.  Y. 


WEEKLY.    ESTABLISHED   1895. 


STEAM 
BOILER 
NUMBER 


DECEMBER 
6th. 


TEN  SPECIAL  ABT1CLE8 

....BV<" 

Leading  Engineers  and  Inventors  cm  the  Steam  Boiler 
■s  Tclaicd  to  Vehicles,  treating  the  subject  thoroughly 
and   shoeing  how  steam   can   be   most  auccensfuUy 

applied. 

10  CENTS,  STAMPS  OR  COIN 


SYMPOSRJM 
OF 


SHAM  V[[{[CLE  ENGINEERING. 


THE  HORSELESS  AGE, 

150  NASSAU  STREET, 

^<^NEW  YOHKi 


Fifth  pational  E^^hibiliori 


UF 


CYCLES. 
AUTOMOBILES 


AND 


ACCESSORIES 

MADISON  SQUARE  GARDEN 

NEW  YORK  CITY. 

January  20th  to  27tli,  1900. 

Applications  for  space  can  be  made  to 

FRANK  W.  .SANGER, 

PRESIDENT,  NATIONAL  CVCLIi  EXHIBITION  CO.. 
MADISON  SQUARE  GARDEN. 

NEW  YORK  CITY,  N.  V. 
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STEAM  IS  THE  BEST  POWER  FOR  AUTOMOBILE! 

Steam   Motor  Wagon. 


THIS  STYLE   NOW 
READY. 

OTHER   STYLES  TO 
FOLLOW. 


'T'HE     Carriage      illust 
*      here  is  one  that  will 
isfy  thf  most  critical,  for  in  ft  ' 
is  combined  the  tlnesl  c: 
work  and   the  best  m^i 
••kill  and  n'tirkmanship.  and  It 
is  the  most  practical  and  sat'u-  i 
factory  pleasure  carriage  one 
can  have. 


FOR  PULL  PARTICULARS  AND  PHOTOGRAPH  ADDRESS 

STANLEY    MANUFACTURING    CO. 

No.  117  LINCOLN  STREET.  BOSTON,  MASS. 


MOTOR   WHEELS 


STEERING 
DEVICE 


WITH 


BALL 
BEARINGS. 

Rl  IVI 3,   Crescent  Shape  and  Flat  Base 

Glaring  edges  if  desirkd. 


WESTON-MOTT   CO.,   Utica,  N.  Y. 


THE  HORSELESS  AGE 

EVERY  WEDNESDAY. 
DEVOTED  TO  MOTOR  INTERESTS. 


Vol.  V. 


NEW  YORK,  JANUARY   8,   li»0O. 


No.  U. 


THE    HORSELESS    AGE. 

R  F.  ISOEBSOLL,  Editor  uid  Proprietor. 

PUBUCATION   0?FICX: 

AiURiCAH  Tbact  Society  Building,     -      i5o  Nassau  STRerr, 
NEW    YORK. 

I,  I.  CIEGC,  MNhtBleri  Editor. 

SUBSCRIPTION.  FOR  the  United  States  and  Canada, 
$3.00  a  ve<tr.  Id  advnace.  For  all  foreign  countries 
iocludcd  m  tbc  Postal  Union.  $3.00. 

COMMUNICATIONS.— The  Editor  will  be  pleased  to  receive 
commuDicatiuns  on  trade  topics  from  any  antbetitlc 
source.  Tbu  correspon dent's  name  should  in  all  cases 
be  eiven  as  an  evidence  of  good  faith,  but  will  not  be 
published  if  specially  requested. 

ty  One  week's  notice  required  for  discontinuance  or  change 
of  advertisements. 


The  Horseless  Age,  150  Nassau  Street.  New  York. 
Entered  at  the  New  York  poBt<office  as  second  class  matter. 

On  Aceonnl  of  flie  nc^mif've  <lll»<^oliflla  cliitrireil 
by  Mc-w  m'ork.  Iiauks  on  suiall  cli«clta  nnclrr  tbclr 
arvr  mle,  Babiterltiers  Hre  Tc<|ueatccl  to  remit  by 
ro«t  OfBc«  or  EKpreaa  monry  order  or  Vf.  T.  draft. 

1900. 

The  new  century  opens  most  auspiciously  for  the  motor  ve- 
hicle industry  in  the  United  States.  After  five  years  of  neg- 
lect the  industrial  infant  is  beginning  to  receive  the  attention 
its  merit  deserves.  The  manufacture  of  motor  vehicles  and 
accessories  is  now  generally  recognized  as  the  coming  Indus- 
try for  the  next  two  dectdea.  and  the  cnterpri.<;ing  of  all 
classes  are  turning  to  it  as  a  new  El  Dorado  where  for- 
tunes and  commercial  honors  in  plenty  may  be  won. 

The  promoters  who  were  endeavoring  to  deceive  the  public 
haye  been  exposed  and  discomfited.  Legitimate  capital  is 
now  ready  to  join  hands  with  the  engineers  who  during  the 
vreary  years  of  waiting  have  been  educating  themselves  to  take 
part  in  the  practical  development   of  this  new   mechanical 


licld.  The  demand,  parbcularly  for  all  kinds  of  commercial 
vehicles,  is  virtually  unlimited.  For  all  who  with  honest  in- 
tentions and  good  abilities  join  in  the  work  of  superseding 
that  twentieth  century  anachronism,  the  horse,  by  mechanical 
power,  there  is  apparently  ample  room.  The  prospect  seems 
indeed  rosy  with  hope. 

But  though  the  opportunities  are  great  and  the  future 
bright,  there  is  at  this  early  stage  urgent  need  of  prudence  and 
conservatism  on  the  part  of  those  who,  having  participated 
in  the  struggles  of  pioneering,  would  also  share  in  the  rewards 
of  better  days.  Ma'ny  mistakes  have  already  been  made  in 
consequence  of  undue  haste  and  excessive  enthusiasm.  Let 
faddish  fancies  be  dismissed  and  enthusiasm  tempered  by  dis- 
cretioii.  Close  study  of  die  peculiar  mechanical  and  commer- 
cial conditions  of  the  new  industry  is  absolutely  essential 
to  success.  It  will  not  do  to  blindly  imitate  methods  which 
in  otlier  lines  and  in  other  years  achieved  success.  In  all 
great  industries  as  in  all  great  men  there  is  individuality.  Let 
this  individuality  be  found  and  developed,  and  a  wise  con- 
servatism displayed  in  appruacliinR  the  untried  problems  that 
.  confront  us,  and  the  New  Year  should  be  a  happy  year  for 
the  new  industry.    Let  its  motto  be  that  of  the  Latin  poet — 

"Hasten  slowly." 

» 

Electric  Vehicle  Number  Later. 


The  editor  of  The  Horseless  Age  is  frequently  asked  why  he 
does  not  publish  a  special  number  on  electric  vehicles,  bring- 
ing out  the  good  features  of  this  system  of  locomotion,  so  that 
a  iTtore  thorough  comparison  may  be  made  with  other  powers 
in  the  field. 

The  advantages  of  the  electric  vehicle  have  frequently  been 
mentioned  tn  The  Horseless  Age.  but  its  disadvatiUKcs  have 
aUo  been  candidly  stated.  These  disadvantages  so  outweigh 
the  advantages  that  tliubc  who  aic  ignorant  of  physics  and 
mLtrlianics  or  who  are  under  the  promoter's  spell  no  doubt 
regard  our  views  as  prejudiced     Yet  these  views  can  be  vcri- 
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ficd  in  any  chemical  laboratory,  and  no  compeicnt  consulting 
engineer  will  deny  litem. 

There  was.  moreover,  one  supreme  and  urgent  reason  that 
justified  us  in  rudely  Rcaltering  the  halo  with  which  the  elec- 
tric vehicle  had  been  surrounded  and  showing  it  in  its  stern 
reality— the  heavy,  costly,  troublesome  and  inefRcicnl  thing  it 
is.  Designing  men,  emboldened  by  the  prevailing  speculative 
boom  and  conjuring  with  the  magic  word  "electric."  had  con- 
cocted a  gigantic  scheme  of  plunder  to  loot  the  motor  vehicle 
industry  and  then  leave  it  to  its  fate.  Had  this  scheme  been 
fully  carried  out  the  industry  would  have  hccn  crippled  for 
several  years  to  come.  Victims  of  iheir  stock^Jobbinft  opera- 
tions  would  have  been  counted  by  thousands,  the  industry 
wunid  have  been  chnrncterizcd  as  a  fraud  and  the  electric  ve- 
hicle itself  would  have  received  a  setback  from  which  it  could 
not  have  recovered  In  years.  Happily,  this  iniquitous  scheme 
has  been  foiled  and  correct  ideas  are  taking  root  in  regard  to 
the  electric  vehicle  and  the  part  it  can  profitably  play  in  the 
new  industry. 

^Vhen  the  Lead  Cab  Trust  is  entirely  through  promoting 
and  the  electric  vehicle  stands  on  an  honest  basis  The  Horse- 
less Age  will  take  it  up  again  from  an  engineering  point  of 
view  and  endeavor  to  repair  the  damage  promoters  have  done 
it,  defining  more  carefully  the  limited  field  it  is  possible  for 
tt  to  fill  in  the  new  locomotion. 


Park   Permits  for  Gasoline  Carriages 
Too. 


President  Clausen  is  relenting  again.  Up  to  the  present 
time  he  has  refused  admission  to  all  except  electric  vehicles. 
Gasoline  vehicles  he  believed  too  noisy  and  steam  vehicles  too 
free  in  exhaust  to  be  permitted  to  enter  the  Park  drives.  But 
the  timid  Park  guardian  has  found  by  experience  that  the 
gasoline  vehicle  is  not  half  so  bad  as  it  has  been  painted,  and 
has  granted  one  permit  for  &  vehicle  of  this  class.  Others 
are  sure  to  follow,  now  that  the  deadlock  has  been  broken. 

Courage.  Mr.  Clausen,  you  are  doing  bravely.  We  may 
soon  expect  to  see  you  guiding  your  own  outomobilc  in  the 
exclusive  domain  which  you  have  rather  too  jealously  guarded, 
lover  of  horscBcsh  though  you  are. 


Speed  Laws. 


Advocates  of  the  motor  vehicle  claim  with  justice  that  it  is 
more  easily  controlled  than  the  horse  and  can  therefore  be 
safely  allowed  higher  rates  of  speed  than  the  horse  vehicle 
in  public  strcer*.  In  proof  of  this  it  is  only  necessary  to  refer 
to  the  sensitiveness  of  the  steering  of  a  nmtor  vehicle  as  com- 
pared with  the  slow  and  awkward  reining  of  a  horic,  and  to 
the  abruptness  with  which  a  motor  vehicle  equipped  with 


proper  brakes  can  be  stopped,  But  notwithstanding  the 
marked  superiority  of  the  motor  in  control,  it  ratist  be  re- 
membered that  the  streets  at  present  are  filled  with  horses 
much  less  easily  controlled  and  that  speeds  which  at  some 
future  time  may  be  perfectly  legitimate  cannot  now  be  per- 
mitted with  safety.  As  horse  vehicles  decrease  and  the  pub- 
lic become  more  accustomed  to  the  motor  the  limit  of  speed 
will  be  gradually  increased,  whatever  the  legal  provisions  may 
be.    Law  always  lags  behind  progress  any  way. 


Explosive  riotor  Number. 


Our  Steam  Boiler  Number  of  Dec.  6  has  been  very  well 
received,  and  we  believe  we  have  disseminated  through  its 
agency  a  great  deal  of  sonnd  information  about  the  steam 
vehicle.  Our  Explosive  Motor  Nnmlwr  of  Jan.  17  will  b« 
equally  valuable  in  its  exposition  of  the  gasoline  and  other 
vehicles  propelled  by  explosive  motors. 

Our  advertisers  get  results  liccause  our  readers  get  infor- 
mation. We  appeal  to  the  intelligent,  sincere  and  persevering 
class  who  will  constitute  the  future  motor  vehicle  industry. 


Explosive  riotor  Inventors, 


Inventors  of  improved  devices  in  explosive  vehicle  motors 
and  vehicles  arc  requested  to  communicate  with  the  editor 
without  delay,  as  we  wish  to  incorporate  the  latest  improve- 
ments in  our  Explosive  Motor  Number  of  Jaiu  17. 


Volume  I,  No.  1. 

pASTl£S  having  copies  of  the  November,  1895, 
*  number  of  Ths  Horseless  Age,  which  they 
■n  willing  to  sell  or  exchange  for  later  numbers,  are 
nqiMsted  to  communicate  with  the  publisher. 


WANTED. 

special  contributors  to  Thf  Horseless  Age  on 
all  important  subjects  relating  to  Motor  Vehicles. 
Fair  compensation.  Address  The  Horseless  Age, 
150  Nassau  Streei,  New  York. 


WANTED.— Ko/.  /,  No.  /.  Voi.  2,  Nos.  5,  <5,  7.  S, 
"  p,  /o,  and  Voi.  j,  No.  t.  A  new  number  of 
the  weekly  will  be  given  in  exchange  fot  any  one  of 
these,  if  in  good  condition,  and  for  Vol.  1,  No.  1, 
four  numbers  will  be  given  if  in  good  condition. 
HORSELESS  AGE,  American  Tract  Society 
Building.  Nassau  and  Spruce  Streets.  New  York. 
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LONDON  NOTES. 


London,  Dec.  17. 

KCFOKT  OF   THB   iJAIMI.bR   UUTOB    CO. 

The  repon  of  the  Daimler  Molor  Co..  Ltd.,  Coventry,  has 
made  its  appearance  this  week.  The  balance  sheet  and  ac- 
Icounts.  which  arc  for  tlic  fifteen  months  ending  Sept,  30,  1899, 
Eshow  a  net  profit  of  £i,04S-  Toward  the  close  ol  last  year, 
owing  to  slackness  of  orders,  and  for  finaneial  reasons,  a. 
large  proportion  of  the  skilled  workmen  were  discharged  and 
the  factory  was  carried  on  unprofitably  for  many  months. 
DurinK  ihe  present  year  energetic  mcasurci  have  been  taken 
to  push  the  business,  and  the  staff  of  men  has  been  increased 
AS  rapidly  as  possible.  The  directors  have  booked  large 
orders,  and  the  full  complement  of  men  has  been  engaged. 
The  factory  is  now  working  overtime  at  its  full  capacity  on 
profitable  orders,  and  will  be  so  doing  through  the  winter. 
The  cohipany's  financial  position  is  on  a  strong  ba.sis.  The 
debenture  interest,  including  all  arrears,  has  been  paid, 
all  engagements  arc  promptly  met,  and  there  is  a  balar>ce  of 
£  11,226  on  hatid. 

nm   UEIUUXS   BLECTKIC   AVAKT  TRAIN. 

M.  Heilmana,  of  Paris,  the  de.signer  and  builder  of  the 
Heilmann  electric  locomotive  used  by  the  Western  Ry.  Co.,  of 
France,  has  lately  been  devoting  attention  to  the  subject  of 
electric  antomobilea  and  has  produced  the  avanl  (rain,  which 
can  be  attached  to  any  existing  vehicle  by  simply  removing 
the  front  wheels  and  axle,  as  shown  in  accompanying  illus- 
tration. 

M.  Heilmann,  in  tlie  course  nf  an  interview  on  the  subject 
of  his  latest  production,  said:  "My  bogie  can  he  adapted  to 
any  kind  of  a  vehicle  and  replaces  horses  altogether.  Evcr>* 
one  docs  not  desire  to  travel  in  an  automobile  at  the  rate  of 
6a  kilometers  an  hour,  as  ki  a  racing  machine.  A  speed  of 
20  to  25  kilometers  an  hour  is  quite  sufficient  for  the  ordi- 
nary public,  and  this  is  very  much  brtler  than  what  could  he 
attained  with  a  horse.  While  with  a  horse  one  can  travel,  say. 
40  kilometers  a  day,  with  one  of  my  bogie  machines  twice  that 
distance  can  be  covered.  This  bogie  is  intended  for  such  prac* 
tical  uses  as  the  drawing  of  cabs,  landaus,  victorias  and  deliv- 
ery carts  or  wagons.    In  other  words,  it  is  meant  to  replace 


utility  horses  Up  lu  the  present  lime  the  electric  bogie  is 
only  in  use,  but  in  a  short  time  the  same  invention  adapted 
to  petroleum  will  be  put  on  the  market,  because  of  the  diiH- 
cutty.  at  the  present  lime,  of  recharging  the  electric  machine. 
The  electric  bogie  can  cover  a  distance  of  60  kilometers  with- 
out recharging,  and  its  maximum  speed  is  25  kilometers  an 
hoar.  A  10  h.  p.  electric  bogie  weighs  1,000  kitogrammcB. 
The  driver  has  complete  control  over  the  machine.  The  right 
hand  is  practically  free,  and  is  only  required  when  changing 
Ihc  speed.  His  left  hand  guides  the  vehicle,  and  the  foot  coo- 
Iroli  the  brake." 

The  example  set  by  French  builders  of  automobiles  in  the 
matter  of  special  high-powered  carriages  for  racing  ptir- 
poses  is  being  followed  in  Germany.  I  have  already  sent  you 
particulars  oi  the  Benz  racing  carriage,  while  now  I  am  able 
in  send  you  an  illustration  of  the  special  racing  carriage  just 
cumpleled  by  the  Daimler  Moioren  Gcsellschaft  at  the  work* 
at  Caiinslalt.  Wurlemburg.  The  carriage  is  fitted  with  a  four- 
cylinder  Daimler  motor,  capable  of  developing  no  less  than 
ii  h.p.  Four  speeds  and  reverse  motions  are  provided,  the 
power  from  the  intermediarj-  shaft  to  the  rear  road  axle  being 
transmitted  by  chain  gearing.  The  variable  speed  gear  is  90 
arranged  that  the  friction  clutch  is  automatically  thrown  out 
before  a  change  is  made  in  the  gear.  The  ignition  is  on  the 
magneto-electrical  system,  and  the  company's  own  type.  Spe- 
cial attention  has  been  devoted  to  the  water  cooling  arrange- 
ments, while  no  less  than  six  brakes  arc  available — two  on  the 
re^r  axle,  two  (m  the  extension  of  the  motor  shaft,  and  two 
on  the  intermediary  shaft.  The  carriage,  which  is  fitted  with 
stout  pneumatic  tires  and  inclined  wheel  steering,  is  stated  to 
be  capable  of  attaining  a  speed  of  no  less  than  50  miles  per 
hour. 

The  Madelvic  Motor  Carriage  Co.,  Ltd..  Granlon,  N.  B..  is 
to  be  wound  up  under  the  supervision  of  the  Court.  The  com- 
pany was  formed  in  January,  i8g8,  with  a  nominal  capital  of 
£25.000.  and  a  manufactory  was  erected  at  Granton  at  a  cost 
of  £33,000.  None  ol  ihc  additional  capital  was  subscribed  for. 
and  at  an  extraordinary  meeting  of  the  company  held  last 
week  it  was  unanimously  resolved  to  wind  up  the  business  vol- 
unurily  in  consequence  of  the  liabilities.  Apparently  the 
company  made  the  mistake  ol  starting  oflf  in  a  big  way — for 
the  factory  at  Granton  is  a  large  one — ere  it  was  ready  with  a 
practical  vehicle. 
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The  Scamman  Vehicle  Boiler. 


C  F.  Scamman,  of  Peering.  Me.,  furnishes  a  design  tor  a 
wAier  labe  boiler  which  he  beiieves  has  the  desired  steaming 
capacity. 

The  coils  are  12  x  18  in.  outside  and  the  outside  of  casing 
will  be  16  X  23  in.  It  contains  454  (t.  of  J/i-in.  18-gaiige  copper 
lube*. 

In  case  of  accideni  any  one  or  two  of  thv  coils  can  be 
stopped  off  without  disturbing  the  casing  by  plugging  the 
tube  through  the  water  ring  and  steaming  from  the  outside. 

Mr.  Scamman  is  building  a  pair  of  engine*  for  this  boiler, 
which  will  be  22  X  rij4  x  xsVi  in.  in  size,  and  will  be  cross 
compound  reversible,  with  cyhnders  2^  x  5  and  3^5  in. 
stroke.    No  eccentrics  or  links  will  be  used. 


The   Herreshoff  Coil  Boiler. 


By   R    I,  Clcgg. 


In  the  Steam  Boiler  Numbtr  of  The  Horseless  Age  I  had 
occasion  to  refer  to  the  work  of  the  HcrrcshofT  Mfg.  Co,,  of 
Briftol.  R.  I.,  and  I  pointed  out  that  a  detai!  drawing  of  one 
of  their  boilers  could  tw  found  in  the  treatise  on  "Sleam  Boil- 
ers*' by  Prof.  R.  H.  Thurston,  of  Sibley  College. 

This  particular  boder  was  of  conical  s^apc.  and  the  Her- 
reshoffs  did  not  limit  their  efforts  to  this  form  by  any  means. 
and  herewith  I  show  a  rough  sketch  of  the  same  type  of  steam 
generator  in  a  rectangular  arrangement  .A  is  the  boiler  cas- 
ing and  B  the  separator;  C  is  the  circulating  pump;  D  is  con- 
nected to  the  circulating  pump  at  boltum  of  separator:  E  is 


the  feed  water  inlet  to  boiler;  F  is  the  surface  blow-off  valve 
and  G  leads  to  the  water  tank. 

The  tubes  arc  arranged  in  tiers  at  right  angles  as  shown. 
Hicre  are  six  rows  of  coils  in  depth,  the  circulating  feed  going 
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in  at  the  third  row  from  the  top,  though  whether  there  was 
any  special  reason  for  the  selection  of  this  particular  coil  I 
have  not  been  able  to  ascertain. 

The  two  upper  colls  arc  ^-in.  pipe,  the  next  two  rows  are 
i-in  ,  and  the  others  ilj-in.  pipe. 

The  separator  extends  below  the  boiler  so  that  the  water 
column   will   show   the  supply  without   flooding  the  bottom 
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tubes.  At  the  same  time  at  the  top  of  separator  is  taken  the 
steatit  for  the  engitie. 

If  there  should  be  any  Midden  rush  of  water  through  the 
tubes  and  the  water  increase  too  rapidly  in  the  glass,  the 
surface  blow-off  at  F  is  opened  and  ihc  surplus  sent  back  to 
tlie  supply  tank.  This  serves  (or  special  needs,  but,  as  in 
other  boilers,  general  conditions  are  met  by  regulating  the 
supply  through  E. 

The  separator  is  il^  or  4  in.  in  diameter. 

A  boiler  of  this  kind  (in  general  known  by  the  name  of  a 
box  boiler  as  distinguished  from  the  beehive  generator  of  the 
same  make)  was  capable  of  remarkable  results  in  expert 
hands,  and  very  many  have  been  put  into  the  small  Govern- 
ment launches. 

To  an  engineer  accustomed  to  the  sight  of  a  steam  gauge 
with  a  hand  so  stationary  as  to  seem  nailed  to  the  dial,  one 
of  these  boilers  is  a  revelation  in  boiler  practice,  and  the  rap- 
idly moving  gauge  when  a  launch  was  pushed  off  from  the 
wharf  and  .speedily  put  under  way  was  anything  but  reassur- 
ing to  the  tyro.  The  excellence  o£  the  materials  employed 
produced  good  wearing  qualities,  and  I  have  been  much  sur- 
prised at  the  accounts  received  from  the  Govcmmcm  inspec- 
tors who  have  had  these  generators  under  supervision. 

ll  may  be  that  the  skill  required  to  operate  one  of  these 
boilers  would  be  beyond  the  class  who  will  be  called  upon  to 
manage  steam  vehicles  for  heavy  transportation,  but  I  do 
nut  doubt  that  our  designers  will  be  equal  to  the  occasion 
should  there  be  a  desire  to  adopt  a  generator  of  this  type  and 
supply  such  automatic  controlling  devices  as  to  meet  the 
needs  of  Uic  case. 
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MINOR  MENTION, 


A.  H.  Overman  has  returned  from  Europe,  but  will  visit 
Paris  again  soon. 

I).  L.  Davis,  superintendent  of  the  Salem  (6.)  electric 
railroad,  is  constructing  a  motor  vehicle. 

The  Oakman  Motor  Vehicle  Co.,  Greenfield,  Mass..  will 
exhibit  at  Madison  Square  Garden  this  month. 

C.  F.  Smisor.  Webster  City,  la.,  is  endeavoring  to  or- 
ganize a  company  to  maQufaclnre  motor  vehicles  at  Des 
Moines.  la, 

A  parade  of  automobiles  is  set  for  New  Year's  day  at  Cleve- 
land, O.  About  25  vehicles  are  owned  in  the  city— nine  elec- 
tric, five  steam  and  eleven  gasoline  vehicles. 

The  Committee  on  Sports  of  the  Automobile  Club  of 
France  has  set  June  15.  ijxx).  as  the  day  for  the  fntemational 
race  for  ihc  Bennett  Cup.    The  route  has  not  been  chosen. 

A  new  Delaware  corporation  is  the  Automobile  Storage 
&  Repair  Co..  capital  stock  $50,000.  composed  of  New  York 
parties,  who  will  open  an  emporium  at  57  W.  66th  St.,  N.  Y., 
at  once. 


The  General  Power  Co.,  100  William  St.  Nctnt  York,  makers 
of  the  Sccor  Oil  Motor,  arc  building  a  motor  vehicle  pro- 
pelled by  their  motor,  which  they  hope  to  have  completed  be- 
fore spring. 

The  Eureka  Automobile  Transportation  Co.,  of  San  Fran- 
cisco, Cal.,  has  been  incorporated  with  $500,000  capital.  The 
Incorporators  are  C.  L,  Fair,  S.  Bennett,  G.  A.  Knight,  C.  J. 
Higgcrty  and  W.  H.  Kent,  oi  San  Francisco. 

H.  A.  Wagner  has  resigned  from  the  supcrintcndcncy  of  the 
Missouri- Edison  Electric  Co.,  Si.  I.ouis,  Mo.,  and  will  de- 
vote his  attention  to  the  Mississippi  Valley  Automobile 
Transportation  Co..  which  expects  to  be  ready  to  commence 
business  in  February. 

The  Duryea  Motor  Co.,  the  concern  that  recently  bought 
out  the  business  of  the  Duryea  Mfg.  Co.,  Peoria,  lU..  has 
opened  offices  at  149  Broadway.  Nrw  York.  Charles  E.  Dor- 
yea  is  n^tw  located  in  Providence,  where  the  vehicles  will  be 
manufactured  for  the  Duryea  Motor  Co.  by  ihe  InternatiotuU 
Power  Co. 

The  American  Electric  Vehicle  Co.  has  been  incorporated 
in  New  Jersey  with  $5,000,000  capital  to  manufacture  all  k-iods 
of  motor  vehicles.  The  Incorporators  arc  Myles  Ticmey. 
George  B.  Hurst.  New  York;  George  T.  Lister.  Jersey  City. 
and  Henry  Young.  Jr.  Newark.  Only  $1,000  is  paid  up. 
There  are  .|,ooo  ithares  of  common  and  10,000  shares  of  pre- 
ferred slock. 

The  Bethlehem  Steel  Co.,  whose  advertisement  appear*  in 
this  issue,  is  distributing  a  handsome  calendar  mounted  on 
a  card  about  12  x  18  in.,  with  an  engraving  at  the  head  show- 
ing one  of  their  heavy  hydraulic  forging  pn-sscs  working  up  a 
hollow  shaft  from  an  ingot  of  fluid  compressed  steel.  On  the 
twelve  monthly  sheets  appear  photogravures  of  represcnu- 
tivc  forgings  produced  at  the  BctUchem  plant,  the  whole 
being  very  effective.  The  calendars  have  been  sent  10  the 
company's  correspondents  and  customers,  but  we  are  in- 
formed that  an  application  to  one  of  their  offices  will  secure 
a  copy  for  those  who  have  not  already  received  one. 


COnnUNICATIONS. 


Details  of  the  De  Dion  riotor. 


Philadelphia,  Pa..  Dec.  33, 
Editor  Horseless  .\ge: 

If  you  would  publish  a  scale  drawing  of  the  De  Dion  mo- 
tor, together  with  cartjureier  and  ignition  apparatus.  I  think 
it  would  be  highly  appreciated  by  ail  your  readers,  especially 
by  the  practical  workers  and  experimenters. 

It  would  be  of  great  advantage  to  those  (like  myselO  who 
are  unable  to  purchase  a  motor  for  dissection  to  sec  exactly 
what  proportions  and  arrangement  have  been  adopted  by 
builders  who  have  had  more  practical  experience  than  any 
others  in  iht  manufacture  of  small  motors.  P.  H    B. 

We  sh:ill  devote  some  attention  to  the  De  Dion  motor  and 
shall  also  give  dimensions  of  a  ima)]  motor  that  will  not.  we 
trust,  infringe  upon  the  Dc  Dion  patents. 
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Dr.  Duval's  Hydraulic  Steering:  Device. 

Lynn.  Mass.,  Dec.  36. 
Editor  Horseless  Age: 

In  reply  to  a  communication  Irom  Dr.  Duval  in  The  Horse- 
less Age  of  Dec.  20,  entitled  "Hydraulic  Steering  Device." 
will  say  that  the  General  Klectrtc  Co.  have  used  a  similar 
device  since  July,  1897,  on  ca.rria{{es  varyinii  in  weight  from 
3,000  to  i.ooo  lbs.  It  embodies  in  a  general  way  the  same 
idea  as  shown  by  the  doctor,  but  in  its  preferred  form  differs 
thctcirom  in  that  the  steering  handle  has  not  to  be  moved  in 
a  different  direction  from  that  ai  steering  fur  the  mere  unlock- 
ing of  tlie  valves,  but  opens  the  laUcr  by  the  moving  of  the 
steering  handle  in  whatever  direction  the  carriage  is  being 
steered.  By  this  arrangement  the  driver  can  make  no  mis- 
take, even  if  rattled,  the  whole  function  being  unconscious 
and  always  right.  It  has  the  further  advantage  that  if  during 
the  operation  of  steering  an  obstniction  should  be  met  this 
very  action  would  close  the  valves  and  relieve  the  operator, 
whereas  in  the  arrangement  shown  just  at  that  moment  the 
check  may  fail  him  unless  the  operator  has  presence  of  mind 
enough  to  clnsc  the  valves. 

We  shall  shortly  publish  a  full  description  of  this  device, 
which  has  proven  itself  not  only  to  be  a  safegnard  against  the 
many  accidents  one  reads  about,  in  which  the  operator  of 
automobiles  loses  control  of  the  direction,  but  is  also  a  great 
relief  from  the  physical  strains  experienced  while  driving  over 
rough  country  roads,  a^  all  strains  arc  taken  up  by  the  frame 
of  the  carriage.  Reference  to  this  device  has  been  made  at 
various  times  in  The  Horseless  Age.    Very  truly  yours, 

HERMANN  LEMP. 


Burner  Data  Wanted. 


Retig:htlng  Extinguished  Burners. 

Lenox.  Mass.,  Dec.  15. 
Editor  Horseless  Age: 

I  have  been  reading  over  the  article  on  the  Locomobile  by 
R.  I.  Clcgg  in  your  issue  of  Dec.  6.  He  speaks  of  the  danger, 
when  the  boiler  pressure  cuts  off  the  fuel  supply,  of  the  small 
flame  being  cJitinguishcd.  If,  say,  four  platinum  wires  were 
strung  over  the  fire  box,  two  of  them  running  parallel  to  each 
other  and  making  one  pair,  the  other  pair  also  parallel  but  at 


a  right  angle,  to  the  other  pair,  thus_ 


_1     would  they,  in  your 


opinion,  retain  their  heat  long  enough  to  fire  the  gasoline 
before  the  danycr  point  was  reached — that  is.  before  condensa- 
tion takcK  place?  I  understantl  our  gas  buoys  are  relit  in  this 
way  when  put  out  by  gusts  of  wind  or  waves.  Would  you 
also  please  tell  me  what  a  pilot  light  is?  Is  it  an  independent 
spray  of  gasoline,  an  electric  spark,  or  what? 

WM.  H.  BRADFORD. 


I.  We  do  not  remember  any  other  objection  to  the  platinum 
wires  than  the  matter  of  expense  and  do  not  have  sufficient 
data  to  determine  whether  this  item  would  be  fully  met  by 
the  advantages  of  this  particular  method  of  relighting. 

3.  Pilot  light  is  purely  a  conventional  term  applied  to  an 
independent  source  of  ignition;  the  latter  may  be  a  kerosene 
torch,  as  in  some  of  the  small  erode  oil  injectors,  a  mass  of 
fire  brick,  as  in  the  House  burner,  a  gas  jet  or  similar  relight- 
ing device  when  the  main  burner  is  temporarily  extinguished. 

R.  I.  C. 


Montreal,  Dec.  I9< 
Editor  Horseless  Aee: 

Will  you  kindly  give  me  the  following  information  tlirough 
your  columns:  What  are  the  working  dimensions  of  the 
burner  Fig.  3,  page  36,  of  the  Steam  Boiler  Number?  State 
particularly  the  outside  and  inside  diameters  of*  a,  giving  the 
thickness  of  the  walls;  also  the  sizes  of  c,  d  and  b  and  partic- 
ulars of  burner  part  for  say  40  b.p.  By  so  doing  you  will 
greatly  oblige  W. 


We  do  not  have  dimensions  of  the  burner  and  wotild  refer 
you  to  the  makers — the  Liquid  Fuel  Engineering  Co.,  Bridge- 
port, Conn.  R.  I.  C. 

An  Algebraic  Formula  Reformed. 

Champaign,  III.,  Dec.  23. 
Editor  Horseless  Age: 

I  have  read  with  interest  the  articles  in  your  valuable  papcf 
for  some  months  and  consider  the  Steam  Boiler  Number  a 
work  in  which  you  have  cause  to  congratulate  yourself,  I 
look  forward  to  the  Explosive  Motor  Number  with  still  more 
anticipation,  as  I  am  particularly  interested  in  that  phase  of 
the  subject.  I  think  it  is  the  most  desirable  motor  for  this 
3cr\'ice. 

In  reading  your  number  of  Nov,  23.  '99,  I  came  across  the 
answer  of  E.  J.  Stoddard  to  the  inquiry  of  J.  F.  B,.  and.  while 
I  do  not  wish  to  criticise  it  unduly,  I  will  say  that  I  could  not 
understand  his  explanations.  He  says:  "If  wc  assume  the 
approximate  formula  PV  =  C,  then  the  relation 

holds."  In  the  first  place  the  formula  PV  =  C  cannot  be  con- 
sidered even  approximate  for  the  expansion  or  compression 
curves.  Further,  it  is  readily  seen  that  the  equation  PV  =  C 
or  PV=P.  U,  is  not  equrvatent  to 


Vh-^ 


which  Is  contrary  to  simple  algebra. 

Respectfully  yours, 

E.  C  OLIVER. 
Instructor  in  Engineering  Laboratory,  University  of  Illinois. 


Volume  I,  No.  1. 

DARTIES  having  copies  of  the  November,  189S, 
*  number  of  The  Horsblhss  Agk,  which  they 
arc  willing  to  sell  or  exchange  for  later  numbers,  are 
requested  to  communicate  with  the  publisher. 


WANTED. 

Special  contributors  to  The  Hoksele.ss  Age  on 
all  Important  subjects  relating  to  Motor  Vehicles. 
Fair  compensation.  Address  Tue  Horseless  Age, 
150  Nassau  Street,  New  York. 
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OUR  FOREIGN  EXCHANGES. 


Traffic  Regrulation  and  the  Speed  of 
Hotor  Vehicles  on  Highways.* 


UMiAm  kr  R. t.  B.  Cwiupion,  (u»nw-rly  Supi.  G..vt.  St«in  Twii«  m  In'lia.  fa« 
P«.,  iMt.  Dect.  Eni!,.  M.  Iwt.  C.  E.  M«h.  tJ.».  In  tl.«  *J-Jc  S»t  ttkhunl 
W«h»«r.  ll«ri.  (i,L-.M.t;..  Q.C..  M.F. 


This  subject  is  of  paramount  interest  to  automobilists.  to 
the  general  pubhc  and  to  those  responsible  for  ihc  regulation 
of  iraflic  in  the  streets  of  our  towns  and  on  our  country  roads. 

Tlie  great  congestion  of  London  sUect  traffic  has  formed 
the  subject  of  two  papers  read  by  Sir  John  Wolfe  Barry. 
K.C  B..  before  the  Society  of  Arts,  the  first  dunng  last  ses- 
*$ion  and  the  second  of  them  on  Nov.  17  last.  To  use  Sir 
John's  words,  "We  have  to  face  the  absolute  necessity  of  pro- 
viding our  working  classes  with  thoroughfares  by  which  they 
can  reach  their  homes  from  their  place  of  cmploymeni."  and 
he  showed  that  die  great  development  o(  traveling  from  all 
parts  of  the  kingdom  threw  c^'c^  increasing  streams  of  traffic 
on  our  overcrowded  streets. 

In  addressina  tliis  audience  I  naturally  fix  on  the  points 
of  greatest  interest  to  automobilists.  in  which  I  include  the 
vast  and  increasing  army  of  cyclists.  I  include  the  great 
speed  question,  as  it  is  one  of  the  most  important  factors  to 
be  dealt  with  by  regulation,  both  as  regards  street  traffic  and 
thnt  on  country  roads.  I  hope  to  be  able  to  use  arguments 
which  will  be  equally  appreciated  by  you  who  are  automo- 
hilisls  and  by  the  public  who  arc  not,  but  who  desire  im- 
provement in  the  existing  state  of  things.  I  hope  to  show 
you  how  the  -admitted  congestion  of  street  traffic  can  be  to 
some  extent  mitigated  by  well  considered  regulation  of 
horse  drawn  as  well  as  automobile  traflic.  and  that  we  may 
hope  for  immediate  improvement  even  if  the  existing  regu- 
lations are  strictly  enforced  on  rvery  one  who  uses,  the  streets. 
whether  they  be  drivers  of  vehicles  drawn  bj*  horses,  automo- 
bilists. cyclists,  or  foot  passengers,  I  also  hope  to  show  you 
that  we  automobilists  have  reasonable  rights,  and  that  the 
new  conditions  created  by  us  and  by  cycling  will  necessitate 
certain  new  regulations  being  enforced  on  those  who  ate 
responsible  for  the  maintenance  of  our  highways. 

I  am  afraid  that  :\n  impression  has  got  abroad  that  the 
great  spread  of  cycling  and  the  introduction  of  auiomobilism 
have  been  attended  by  increased  congestion  of  street  traffic 
and  increased  danger  10  other  users  of  our  roads,  and  that 
this  idea  is  present  in  the  minds  of  a  considerable  number  of 
men  in  authority  is  proved  by  the  number  of  magisterial  de- 
cisions which  give  any  fair  minded  person  the  impression 
that  those  responsible  for  these  decisions  consider  that  auio- 
mobilism and  cycling  are  both  of  them  evils  rather  than  ben- 
efits, and  arc  therefore  to  be  stamped  out  at  all  hazards  by 
restrictive  regulations  and  legislation.  Of  course,  my  present 
aitdience  knows  that  this  impression  is  erroneous:  it  is  due 
probably  to  the  natural  conservatism  of  horse  owners  and 
horse  lovers,  who  are  also  magistrates,  and  who  have  the  idea 
that  any  increa<}c  of  auiomobilism  is  antngnniHtic  to  the  horse. 
It  is  also  probably  due  to  the  fact  that  automobiliam  has 
caused  country  roads  to  be  now  so  greatly  used  that  country 
folk  who  were  accustomed  to  wander  over  them  at  their  own 


sweet  will,  undisturbed  by   the  automobtlist's  horn  or  the 
cyclist's  bell,  resent  any  interference  with  their  past  liceose. 

Addressing  myself  firsi  to  the  more  important  queauoo  of 
the  congestion  of  street  traffic,  many  people  appear  to  ihink 
that  every  additional  motor  car  or  cycle  put  on  the  streets  will 
be  an  additional  cause  of  block  or  congestion  of  IralTic.  and 
perhaps  will  also  have  a  tendency  to  increase  the  ntmiber  of 
street  accidents;  but  it  can  be  cosily  shown  tliat  the  rcvexs^ij 
is  the  case,  chiclly  because  .nuiomobiles  occupy  less  spa 
than  horse  drawn  vehicles  carrying  the  same  load,  and  be- 
cause cyclists  can,  to  a  great  extent,  thread  in  and  out  through 
narrow  lanes  between  lines  of  traflTic,  and  thus  milixc  space 
which  would  otherwise  be  wasted. 

Street  traflic  is  conducted  in  conformity  with  the  rule  of  the 
road.  Put  briefly,  the  rule  of  the  road  is  to  keep  to  the  left 
or  near  side;  when  overtaking  to  keep  as  close  to  the  of?  side 
of  the  overtaken  vehicle  as  possible.  The  rule  of  the  road  is 
mentioned  in  clause  78  of  an  act  of  Parliament.  5  and  6  of 
William  IV..  commonly  called  the  Highways  Act  There  are 
other  rules  of  the  road  which  are  not  mentioned  in  this  act. 
but  which  are  of  great  importance.  One  is  that  the  traffic 
on  a  minor  road  joining  or  crossing  a  main  road  nmsi  always" 
give  way  to  the  traffic  on  the  main  road.  In  many  of  the 
crossings  in  large  cities  the  roads  arc  of  equal  importance; 
hence  blocks  arc  likely  to  occur  at  these  points  from  uncer- 
tainty as  to  which  line  of  traffic  is  to  give  way  to  the  other. 
At  these  points  it  is  customary  to  place  police  constables, 
whose  dut>-  is  to  declare  from  time  to  time  which  is  to  be 
the  main  line  of  tralfic,  and  this  duty  is  very  efficiently  earned 
out  by  our  city  and  metropolitan  police  to  the  admiration  of 
every  one  who  visits  London. 

Ihc  regulation  of  street  traffic,  however,  is  complicated  by 
several  considerations,  such  as  the  following:  Our  streets  &rc 
not  merely  used  as  roads  fpr  intercommunication,  but  also  as 
public  promenades,  so  that  one  cannot  consider  the  question 
of  the  regulation  of  street  traffic  without  taking  into  account 
the  great  part  the  promenading  public  play  tn  the  present 
congestion  of  traffic.  Not  only  do  foot  [lassengers.  especially 
ladies,  greatly  obstruct  the  footway  by  stopping  to  look  m  the 
shop  windows,  but  carriage  tralTic  is  also  purposely  slowed 
down  for  the  same  reason.  How  often  docs  one  see  a  lady 
in  barouche  and  pair  occupying  20  ft.  of  a  street  direct  her 
coachman  to  drive  slowly  in  order  that  she  may  have  a  belter 
view  of  the  shop  windows,  and  actually  cross  to  the  off  side 
of  the  road  for  this  special  purpose. 

Thc  great  popularity  of  the  omnibus  service  is.  I  am  in- 
formed by  the  District  Railway  authorities,  due  lo  the  outside 
seats  being  so  attractive  as  points  of  view  for  sightseeing. 
We  must  not.  therefore,  lose  sight  of  the  fact  thai  the  attract- 
ive shop  fronts  and  other  attractions  play  a  great  part  in  de- 
laying both  vehicular  and  pedestrian  traflic. 

I  am  about  lo  suggest  that,  as  the  London  public  who  use 
the  streets  are  so  well  accustomed  to  obey  the  orders  of  the 
constables  who  regulate  the  traffic,  an  enormous  improvement 
would  be  effected  if  the  existing  police  regulations  were 
strictly  .ind  universally  enforced.  It  is  certain  that  far  more 
traffic  would  be  passed  over  our  streets  than  at  present  if  the 
rule  of  the  road  was  strictly  adhered  to  by  all  drivers  of  vehi- 
cles and  by  cyclists.  It  would  further  improve  matters  if  the 
crossing  of  foot  (wssengcrs.  fixed  points  for  stopping  omni- 
buses, and  the  loading  and  unloading  of  goods  in  certain 
main  lines  of  thoroughfare  were  subject  lo  further  regulation 
For  some  years  past  I.  as  a  cycle  rider,  have  been  a  close 
observer  of  London  traffic,  and  have  noticed  how  that  drivers 


Jan.  8.  taoc. 


THE   HORSELESS   AGE. 


of  an  classes  habitually  waste  ihc  available  road  surface  in  nol 
obeving  the  rule  of  the  road  by  keeping  as  close  as  possible 
to  the  near  side.  Instead  of  doing  this  they  habitually  drive 
down  the  center  of  the  road  so  that  other  drivers  who  over- 
take them  have  either  to  pass  by  going  on  to  the  wrong  side- 
that  is,  the  near  side — or  they  have  to  be  forced  over  into  the 
line  of  traffic  coming  in  the  opposite  direction.  It  is  quite 
cominon  to  sec  a  line  of  carts,  the  first  cart  of  which  is  driven 
at  z  considerable  distance  from  the  near  curb,  the  next  cart 
following  a  little  further  out,  and  so  on  until  the  tail  of  the 
procession  is  well  over  to  the  oflf  side  of  the  road,  thus  forcing 
an/  one  overtaking  this  procession  to  cross  to  the  ofT  side 
and  thus  run  the  risk  of  an  accident  caused  by  vehicles  meet- 
ing him.  The  "echclonning"  of  vehicles  is  not  confined  to 
drivers  of  carts;  I  regret  to  say  that  omnibus  drivers,  who 
27?  among  the  mo5it  careful  of  our  London  drivers,  often  do 
the  <;.itne  thing  It  is  convenient  to  call  this  practice  road 
wasting,  and  I  believe  that  if  this  road  wasting  were  reduced 
to  a  minimum  by  enforcing  Sir  Kilward  Bradford's  notice, 
which  was  issued  in  August,  1808,  and  by  summoning  the 
drivers  until  attention  is  paid  to  it.  the  capacity  of  our  streets 
would  be  nearly  doubled. 

The  theoretical  disposition  of  traflic  is  in  parallel  lines.  A 
road  40  It.  wide  between  the  curbs  will  admit  of  four  lines  of 
trafllic — that  is,  two  lines  in  each  direction — but  as  this  would 
not  allow  of  what  I  call  overtaking  space,  if  we  attempt  to 
calculate  the  maximum  capacity  of  a  40-ft.  street,  we  must 
only  allow  for  two  lines  of  traffic,  and  consider  that  half  the 
street  is  occupied  by  this  overtaking  space. 

A  few  words  as  to  the  passenger  carrying  capacity  of  a 
street  of  this  width  will  be  of  interest  If  we  assume  that  a 
motor  omnibus  similar  to  those  now  running  in  Victoria  St. 
is  16  ft.  6  in.  long,  and  that  it  could  be  driven  at  an  average 
rate  of  10  miles  an  hour,  and  that  it  is  safe  to  allow  the  omni- 
buses in  each  line  to  be  too  ft.  apart,  this  would  allow  of  nine 
omnibuses  passing  per  minute,  or  540  per  hour,  which  gives 
a  total  can>ing  capacity  of  14.080  passengers  per  hour  in  one 
direction.  I  am  informed  by  gentlemen  who  are  experienced 
in  the  management  of  tramways  that  the  maximum  carrying 
capacity  of  an  electric  tramway  is  3.000  per  hour,  and  I  am 
informed  that  that  of  a  suburban  or  metropolitan  railway 
crowded  with  trains  to  its  full  extent  does  not  exceed  10,000 
per  hour.  Tliis  superior  carrying  capacity  of  the  road  when 
traific  has  to  be  carried  at  the  moderate  speed  of  10  miles  an 
hour  is  probably  due  to  the  overtaking  space  I  have  men- 
tioned, and  it  is  therefore  of  great  importance  that  traffic 
should  be  conducted  so  that  overtaking  space  should  not  be 
wasted.  Wherever  a  vehicle  is  drawn  up  at  the  curb,  the  traf- 
fic following  it  is  diverted  into  the  overtaking  space,  but,  in 
order  to  minimize  the  obstruction,  this  line  of  tralSc  ought 
immediately  to  curve  back  dose  to  the  near  curb,  and  it  is 
by  enforcing  this  that  we  must  look  for  improvcmenL  Dri- 
vers of  all  classes  of  vehicles  must  not,  after  overtaking  a 
vehicle,  remain  in  the  nvcrtaking  space,  in  order  to  avoid  the 
trouble  of  cur\'ing  back  to  the  near  curb.  At  present  they 
are  in  the  regular  habit  of  doing  this,  as  it  is  the  shortest 
line  for  ihcm  to  follow,  in  order  to  overtake  the  next  vehicle 
in  front  of  them;  but  the  result  is  that  if  a  still  faster  vehicle, 
sucli  as  an  automobile  of  a  cycle,  wishes  to  overtake  thctn,  it 
cauinot  do  so  without  crossing  to  (he  wrong  side  of  the  road 
into  the  lines  of  the  trafhc  coming  in  the  opposite  direction. 
Il  i«  probable  that  tlie  traflic  on  a  6a-ft,  road  might  be  con- 
ducted in  such  a  manner  as  to  give  two  continuous  lines  each 
way.  and  afford  a  third  line  for  overtaking,  and  thus  give 


double  the  capacity  of  a  40-fl  road— that  is  to  say.  that  on  a 
60-ft,  road  28.000  passengers  could  be  carried  per  hour  past 
any  given  point  in  one  direction. 

I  believe  that  the  enforeing  of  the  existing  regulations  so 
that  the  traffic  is  kept  in  line  parallel  to  the  curb  might  be 
carried  out  by  constables  experienced  in  trafiic  work,  and  of 
these  there  arc  many  in  the  city  and  metropolitan  police. 
These  constables  should  be  mounted  on  cjxies,  or,  better  still, 
on  patrolling  motor  cars.  The  expense  of  doing  this  would 
not  be  great,  and  the  experiment  would  be  well  wonh  trying. 

The  somewhat  astonishing  figures  that  I  have  given  you 
as  to  the  carrying  capacity  of  our  roads  have  probably  never 
yet  been  reached  in  practice.  I  believe  that  this  is  chiefly  due 
to  the  extent  to  which  our  streets  are  blocked  by  cab  ranks, 
by  loitering  vehicles,  and  by  stoppages  of  vehicles  to  take  up 
and  set  down  passengers,  and  to  load  and  unload  goods. 
Taking  the  last  first,  the  loading  and  unloading  of  coals,  beer, 
etc..  is  already  the  subject  of  a  notice  issued  May  24.  1S97;  it 
can  be  only  carried  on  in  certain  streets  within  fixed  hours, 
and  the  question  of  the  extension  of  this  regulation  meriti 
careful  consideration.  The  space  allowed  for  such  loading 
and  unloading  ought  to  be  minimized.  The  practice  of  allow- 
ing goods  vans  to  be  placed  transversely  to  the  line  of  traffic 
for  loading  and  unloading  ought  to  be  stopped. 

Another  point  on  which  improvement  can  be  effected  is  that 
wherever  the  streets  admit  of  more  than  one  line  of  vehicles 
proceeding  in  the  same  direction,  some  attempt  should  be 
made  to  sort  the  vehicles  into  the  two  lines,  according  to  their 
speeds — that  is  to  say.  the  slow  speed  vehicles  .should  be  those 
nearest  to  the  curb,  and  those  moving  at  the  higher  speed  on 
the  next  line  outside  of  JL  This  is  already  done  on  London 
Bridge.  Slow  speed  vehicles  need  overtake  one  another  far 
seldomer  than  the  fast  traffic  docs,  as  they  are  all  supposed 
to  proceed  at  the  walking  pace  of  a  horse,  whereas  the  va- 
riety of  speeds  in  the  lighter  vehicles  is  considerable,  varying 
within  limits  of  from  8  up  to  12  miles  an  hour.  For  purposes 
of  (.vertaking,  a  vehicle  driven  at  an  average  speed  of  8  miles 
an  hour  must  frequently  overtake  at  the  rale  of  12  miles,  and 
this  point  has  been  very  little  understood  by  those  who  fixed 
the  limit  of  speed  of  automobiles. 

This  brings  me  to  the  second  part  of  my  subject,  namely. 
speed  regulation  of  motor  vehicles  and  cycles.  It  will  be 
seen  from  the  above  figures  that  the  amount  of  iraftic  that  can 
be  carried  on  the  road  is  almost  proportional  to  the  speed — 
th^t  is  to  say,  a  traffic  at  an  average  rate  of  10  miles  an  hour 
will  transport  double  the  number  o(  passengers  that  could  be 
transported  at  5  miles  an  hour,  but  those  who  are  so  clamor- 
ous to  reduce  speeds  do  not  apparently  see  that  halving  the 
speed  means  doubling  the  number  of  vehicles  required  to 
carry  a  given  amount  of  traffic,  and  hence  doubling  the  over- 
crowding and  congestion  of  the  streets.  Speed,  therefore,  is 
desirable,  not  only  as  it  saves  time  in  the  trans|>ort  of  pas- 
sengers and  goods,  but  in  that  it  reduces  the  number  of  vehi- 
cles in  the  streets.  The  speed  of  foot  pas.sengers  and  horse 
drawn  vehicles  has  in  the  past  been  practically  limited.  A 
man  can  walk  at  4  miles  an  hour,  a  horse  from  4  to  5,  and 
light  vehicles  can  be  drawn  by  a  horse  trotting  at  from  9  to  10. 
Hansom  cabs  and  private  carriages  are  frequently  driven  at 
12  miles  an  hour.  None  .of  these  rates  arc  called  furious  driv- 
ing, and  rightly  so.  as  trafiic  has  been  safely  conducted  at 
these  rates  for  many  years.  The  real  measure  of  safety  lies 
in  the  distance  in  which  a  driver  can  pull  up  in  case  of  emer- 
gency, such  as  a  person  falling  in  the  road  or  of  a  child  run- 
ning suddenly  in  front  of  an  advancing  vehicle    In  all  cases 
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it  will  be  kccn  ihat  the  real  measure  of  the  danser  is  not  in 
the  speed  o(  the  vchrclr.  whether  horse  drawn  or  aitiomobtle, 
but  In  the  iixatlable  conirolling  power. 

I  have  been  at  considerable  pains  to  notice  the  conlrolltng 
power  of  a  ikilted  hansom  cab  driver,  and  I  And  that  about 
30  ft.  is  required  in  which  10  stop  a  hansom  cab  goinK  at  i^ 
mtlcs  an  liour,  a  speed  which  is  not  considered  furious  driv- 
ing hy  the  police — that  is  to  say,  if  tlic  road  is  in  ordinary 
winter  condition,  either  on  macadam,  wood,  or  asphalt.  On 
a  dry  road  in  perfect  condition  It  is  probable  that  this  dis- 
tance might  b«  reduced  to  3S  ft.,  but  a  properly  braked  auto- 
mobile driven  at  the  same  speed  can  be  pulled  up  to  a  cer- 
tainty within  IS  ft.,  and  a  cycle  litted  with  modern  brakes  in 
10  (L  It  is  therefore  certain  that  future  regulations,  initcad  of 
restricting  the  speed,  might  10  pre«cribc  the  disiance  within 
which  the  vehicle  can  be  pulled  up  in  case  of  an  emergency. 
It  would  follow  on  this  that  the  police  responsible  tor  tlie  reg- 
ulation of  the  trafhc  could,  if  they  considered  that  a  driver  is 
driving  furiously,  test  it  by  signaling  him  10  stop,  and  if  he 
docs  not  stop  within  the  prescribed  limit,  breach  of  regula- 
tion could  then  be  easily  proved  against  the  driver.  In  this 
way  much  of  ihc  hard  swearing  and  ridiculous  statements 
made  by  suburban  and  country  police  and  others  as  to  the 
speeds  of  automobiles  and  cyclists  would  be  avoided.  As  tbe 
rate  of  speed  would  not  be  considered  furious,  provided  it  was 
shown  that  the  driver  was  capable  of  pulling  up  within  10  ft. 
in  a  thoroughfare  crowded  with  traffic,  vhereas  in  a  country 
road,  where  he  ha*  an  unobstructed  vitw.  and  where  there  is 
little  or  no  traffic,  the  speed  limit,  if  any,  should  be  that  it 
should  not  cause  a  nuisance  by  noise,  provided  that  in  all 
cases  his  brake  power  l>c  sufTicicni  to  enable  him  to  pull  up 
within  40  ft.  The  correct  speed  for  auiomobiltsis  and  o-clists 
proceeding  through  traffic  ik  a  little  higher  than  that  of  the 
traffic  going  the  same  way.  .Ml  drivers  and  cyclists  will  agree 
witli  me  that  if  their  speed  is  Ics."  than  lhat  of  the  traffic  the 
risk  of  obstructions  to  trafHc  and  of  accidents  is  far  greater 
than  if  they  are  ovenaking  it.  Probably,  if  experiments  were 
made,  it  would  be  found  that  a  motor  car  can  be  driven  with 
perfect  safety,  .md  with  a  minimum  of  obstruction  to  other 
trallic,  somewhat  in  excess  of  u  miles  an  hour.  As  I  have 
shown,  re<liictinn  of  speed  keeps  the  car  a  hmger  period  in  the 
public  fltrrrts;  logically,  ii  increases  the  obstruction  caused 
by  it.  and.  of  course,  the  same  holds  good  with  cycles. 

The  ignorance  of  the  public  on  speed  questions  is  oston- 
ishtng;  few  [Kuple  seem  to  appreciate  ihc  difference  between 
average  and  maximum  ipeed.  In  traffic,  in  order  to  maintain 
an  average  speed  uf  10  milen  au  hour,  it  is  probably  necessary 
at  times  to  pasi  other  vehicles  at  i.t  or  14,  and  on  this  point 
no  one  fccems  to  be  able  to  interpret  the  regulations.  It  ap- 
pears to  be  probable  that  those  responsible  for  the  regulations 
when  tlicy  fixed  ihe  limit  In  London  of  u  miles  on  hour 
meant  lo  allow  automobiles  to  be  driven  at  a  speed  slightly 
in  excess  of  the  ordinary  horse  drawn  light  tr-iffic.  and  if  my 
intcrpretnlion  of  this  is  correct  the  u  milcj  an  hour  hxed  i» 
an  average  rate,  It  is  a  great  pity  that  m.  much  uncertainty 
CKists  on  this  point  of  the  tpeed  llul  is  allowed.  I  think  oa 
the  whole  we  may  congratulate  ourselves  on  the  very  reason- 
able view  on  thi»  question  taken  by  the  metrop^ilitan  poUce. 
They  appear  to  consider  it  their  duty  not  to  interfere  wtih  an- 
tomobilists  so  long  as  their  cars  are  thoroughly  under  coa- 
irol  and  arc  not  driven  to  the  danger  of  others,  and  this  u 
the  proper  view  to  be  taken  of  tlic  sttaalion.  They  appear  to 
adupt  the  wmr  altitude  as  regards  pydisM.  and  it  is  a  thou- 


sand pities  that  their  view  Is  not  universalix  ailopted  by  the 
police  in  all  other  towns  and  country  districts 

When  I  talk  of  the  controlling  power  that  a  driver  has  ovrf 
hiA  vehicle,  I  must  not  confine  myself  solely  to  his  brakinji 
lH>wer,  but  I  also  refer  tu  the  readiness  and  promptitude  with 
which  he  can  change  his  direction  and  swing  readdy  clear  oC 
any  sudden  obst.-)bIe.  In  a  horse  drawn  vehicle,  as  Mr.  Mon- 
tagu recently  pointed  out.  there  are  two  brain  powers,  so  to 
speak— that  is  to  say  that  in  case  of  sudden  necessity,  cither 
for  stopping  or  tu  swerve,  the  impression  has  to  reach  the 
brain  of  the  driver,  and  thence  to  be  conducted  by  his  hands 
to  the  brain  of  the  horse,  and  again  through  the  brain  of  the 
horse  to  his  feel,  which  in  turn  govern  the  movement  of  the 
vehicle  lie  is  drawing.  All  this  takes  considerable  time,  la 
the  case  of  the  cycle  or  motor  vehicle  the  brain  impresaicn  oi 
the  driver  i«  acted  upon  almost  instantaneously  through  his 
hands,  and  hence  the  vehicle  ts  diverted  or  stof^Kd.  The 
shortness  of  a  motor  vehicle  as  compared  with  a  hpTK  4mni 
vehicle  permits  of  extremely  rapid  and  hence  Inftantanecv* 
swerving  to  the  right  or  to  the  left  in  order  to  avoid  vehicle* 
or  foot  passengers. 

[Jp  to  this  i>oinl  I  have  attempted  to  show  thai  if  the  ex- 
isting Highways  Act  and  police  regulations  are  strictly  en- 
forced, cunsidcrable  impnivcntcni  in  the  traffic  of  oar  streets 
could  be  obtained.  In  order  that  this  may  be  done,  my  sof^ 
gedion  is  that  a  strong  representation  should  be  made  to  the 
Cumniissioncr  of  Police  that  he  should  instruct  his  coiutabica 
to  enforce  his  recent  notices  by  warning  offenders,  an*!  by 
sunimontng  them  if  they  disregard  the  warnings  If  the  hcmrs 
between  which  the  heavy  traffic  may  be  allowed  to  slop  to  take 
up  and  deliver  goods  were  made  the  subiect  of  a  reguUtloa. 
and  if  loiterers  and  road  wasters  were  suniinunrd  and  fined. 
I  feel  sure  that  very  considerable  iniprovemt-ni  would  take 
place,  No  doubt  the  van  drisrrs.  wagnneri.  canrrs.  covered 
delivery  carts,  and  in  >omc  case*  the  omnibus  drircrs,  who 
have  hitherto  considered  that  they  may  drive  their  vchidca 
as  they  please,  cut  corners,  and  wander  over  the  suHace  d 
the  roads  as  they  please,  would  at  fir«i  resent  this  ioterktvac* 
with  the  unreMratned  license  which  they  now  have,  and  pcob* 
ably  addiliunal  police  would  be  required  to  make  these  dfWcn 
respect  the  law  It  would  also  be  necessary  to  se<w«  COttv 
iiun»  by  keeping  in  the  «ireeis  a  number  of  police  ritbcr 
uni/orm  or  plain  clothe*  who  might  be  muviried  ua  molar 
cars  or  bicycles.  One  hundred  of  the  consublei  who  alrcady 
do  such  good  work  at  ditficult  crossing*  would.  If  mouaird  oa 
bicycles,  soon  effect  an  astonishing  alteration  in  Loodoa.  and 
would  enable  us  n-ithout  spending  any  money  oa  cnlwviBK 
the  streets  to  pass  over  them  without  blocks  a  Iar|c1y  j»- 
crrased  numtier  of  vehicles. 

1  here  arc.  however,  other  means  by  which  our  Mfe«(s  _„ 
highways  may  become  more  efficient  means  of  oowiBClia« 
tr;if*ic,  but  in  these  cases  further  legislation  wUI  be  ncceuvr. 
Thf  first  of  these  i«  the  stopping  of  omnibases  only  at  fixed 
points,  as  is  so  usual  in  Continental  citiea.  If  the  Uoppu^ 
placet  were  placed  only  a  lew  hundred  yards  apttn  thia  slop- 
ping would  lie  no  inconvenience  to  passengers,  and  woold  be 
well  worth  a  trial.  It  would  certainly  give  the  streets  mon 
carrying  capacity,  and  would  be  lens  dt^trrssmg  to  the  boraea. 

Another  point  is  the  setting  aside  of  a  part  ol  the  road 
for  bicycle  traffic.  This  is  a  very  difficult  queitioa.  Then  (• 
no  doubt  that  cyclist*  as  a  rule  always  try  to  keep  a*  doedy 
to  Ihc  curb  as  itossible— in  fact,  in  both  town  aad  co«nt«7  thm 
3  ft.  next  10  the  curb  or  to  the  footpath  may  be  called  tlw 
cydiita*  track,  but.  unfortunately,  ihis  space  ia  *tTy 
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occupied  by  both  heavy  and  light  horse  drawni  vehicles  drawn 
up  (or  delivery  of  goods  or  setting  down  passengers,  and  in 
some  cases  the  load  authorities  vco*  frequently  deposit  on  this 
space  the  mud  scraped  off  the  road  in  order  to  save  them- 
selves the  expense  of  sending  around  the  carts  immediately 
after  the  mud  h  scraped  together.  This  practice  may  easily 
be  stopped,  It  is  very  hard  on  cyclists,  and  actually  danger- 
ous at  night  time. 

As  regards  traffic  on  country  roads,  the  law  as  to  riding  or 
wheeling  a  cycle  on  the  footpath  ought  to  be  amended.  A  cy- 
clist should  be  allowed  to  wheel  or  even  ride  his  machine  on 
the  footpath  in  cases  where  the  road  is  impassable  by  neglect, 
under  repair,  or  otherwise  in  a  condition  which  will  damage 
his  cycle,  provided  always  that  the  cycle  is  led  or  ridden  at  a 
speed  and  in  such  a  manner  as  not  to  cause  danger  or  annoy- 
ance to  foot  passengers.  There  arc  many  thousands  of  miles 
of  footpaths  in  the  country  districts  of  England  which  are 
rarely  used  by  foot  passengers,  whereas  the  total  amount  of 
damage  and  hence  the  money  wasted  by  cyclists  who  arc  com- 
pelled to  risk  great  damage  to  their  tires  by  wheeling  or  rid- 
inf;  them  over  sharp  road  metal  is  enormous.  Road  author- 
ities ought  to  do  something  in  return  for  the  advantages  that 
ihcy  obtain  from  so  large  a  share  of  traffic  now  being  carried 
on  pneumatic  or  other  forms  of  tires  made  of  soft  material. 
as  (heir  extended  use  has  enabled  a  large  quantity  of  tratfic  to 
be  carried  with  little  or  no  wear  of  the  road  surface.  In  re- 
lum  for  this  they  ought  to  be  empowered  to  make  regulations 
which  will  prevent  sharp  objects  liable  to  puncture  the  tirei 
remaining  on  their  roads. 

One  frequent  cause  of  accidents  or  puncture  of  tires  is  fotmd 
at  places  where  the  road  has  been  broken  up  for  pipe  laying, 
drainage  or  similar  work.  After  the  trench  has  been  filled 
in  no  attempt  is  made  to  replace  the  road  metal  and  roll  in 
the  loose  stones. 

It  may  appear  Utopian  to  suggest  that  it  should  be  made 
an  indictable  offense  to  leave  any  material  in  a  public  high- 
way which  could  puncture  pneumatic  tires,  but  I  think  that 
the  expense  which  would  be  put  on  to  a  road  authority  in 
keeping  its  surface  clear  would  he  amply  compensated  for  by 
the  great  public  convenience  and  the  saving  of  damage  not 
only  to  motor  cars  and  cycles,  but  to  the  horses'  feet.  No 
one  need  leave  broken  glass,  nails,  thorns  or  other  puncturing 
materials  in  a  roadway  unknowingly,  and  any  such  things  that 
are  really  accidentally  left  there  ought  to  be  removed  by  the 
servants  of  the  road  authority  within  a  reasonable  lime,  and 
this  can  easily  be  done  by  a  daily  inspection  of  the  road. 

There  arc  several  other  points  connected  with  trafHc  to 
which  I  wished  to  call  your  attention,  but  my  paper  is  already 
so  long  that  I  need  only  enumerate  them  in  order  that  you 
may  judge  how  easily  improvements  might  be  effected.  First 
as  regards  omnibus  trafTic.  Omnibuses  should  not  be  allowed 
ID  swing  right  out  at  an  angle  to  the  road  at  the  time  they 
start.  It  is  now  a  regular  habit  of  the  omnibus  drivers  to  sud- 
denly swing  their  horses  across  the  road  in  order  to  pull  out 
from  the  near  curb.  This,  of  course,  blocks  tlie  road  for  the 
time.  At  regular  omnibus  stopping  places  the  blocks  caused 
tn  this  way  arc  intensified  by  more  than  one  omnibus  doing  it 
at  t}ie  same  time.  The  police  should  insist  upon  omnibuses 
starting  one  at  a  time.  I  have  pointed  out  the  great  advan- 
tages of  every  one  keeping  as  close  to  the  near  side  as  possi- 
ble. In  overtaking  from  the  near  side  automobilists  arc  now 
subject  to  considerable  risk  from  the  driver's  whip  of  the  over- 
taken vehicle.  Drivers,  especially  those  of  covered  vans,  who 
cannot  see  readily  what  is  overtaking  them,  have  the  habit  of 


swinging  their  whips  out  to  the  off  side  to  la«h  their  horses. 
This  practice,  from  which  I  in  common  with  most  cyclists 
have  sullcred.  ought  to  be  absolutely  forbidden.  No  one 
should  be  allowed  to  swing  the  lash  of  his  whip  to  the  off  side 
of  his  vehicle. 

I  have  shown  how  small  is  the  carrying  capacity  of  a  iram- 
way  as  compared  with  an  undisturbed  smooth  surface  road- 
way. I  am  strongly  in  agreement  with  Mr.  W.  Worby  Beau- 
mont on  this  point  Now  that  we  can  have  good  wood  pave- 
ments, and  that  automobilism  will  soon  become  the  rule  in- 
stoad  of  the  exception,  the  tramway  is  an  anachronism.  The 
tramway  is  all  very  well  for  a  new  country  where  the  roads 
arc  bad.  but  when  a  town  like  London  has  perfected  roads, 
tramways  should  not  be  tolerated.  I  think  all  automobilists 
ought  to  combine  to  educate  the  public  and  the  local  authori- 
ties on  this  matter.  The  traffic  can  be  carried  better,  safer 
an-i  cheaper  by  automobile  vehicles  on  a  smooth  asphalt  road 
than  on  a  tramway,  whether  the  latter  be  electrical  driven  or 
not.  Again,  there  is  a  dangerous  practice  against  which  cy- 
cliitts,  owners  of  light  horse  drawn  vehicles  and  all  automo- 
bilii^ts  ought  to  strongly  protest,  and  thaH'is  the  dangeroas  t 
practice  of  watering  the  groove  of  the  tramway  in  order  to 
clean  it  and  reduce  the  friction  of  the  wheel  flanges.  The 
number  of  accidents  that  occur  to  cyclists  due  to  side  slip  at 
this  part  of  the  road  is  enormous,  whereas  the  selfish  advan- 
tage to  the  tramway  company  is  comparatively  trifling  in 
extent. 

TUB  DtSCtlSSION. 

Mr.  Roger  Wallace,  in  proposing  a  vote  of  thinks  to  Mr. 
R,  E.  B.  Crompton  for  his  excellent  and  instructive  paper, 
remarked  upon  the  unselfish  manner  in  which  the  author  had 
dealt  with  the  tiuestion  of  the  supcrcession  of  electrical  and 
otiier  tramways  by  automobile  trafTic.  He  thought  Mr. 
Crompton  had  hit  upon  an  important  point  in  his  remarks 
upon  the  extreme  disadvantage  of  tramways  when  and  where 
level  smooth  roads  were  obtainable.  With  regard  to  the  car- 
riage nf  the  immense  population  of  London  from  the  city  to 
the  suburbs,  and  vice  versa,  he  believed  that  such  transport 
could  and  would  be  ciTcctcd  much  more  conveniently  to  all 
concerned  upon  the  roads  tfian  by  any  other  means.  No  one 
had  hitherto  pointed  out  so  clearly  as  had  Mr.  Crompton  the 
capacity  of  the  existing  roads  for  the  performance  of  this 
duty.  It  must  not  be  forgotten  that  the  question  of  traffic  was 
of  paramount  importance  to  the  great  city  of  London  and  to 
the  empire.  If  Mr.  Crompton's  proposals  could  only  be  given 
careful  consideration  by  the  authorities  he  felt  sure  they 
would  result  in  great  advantage — an  enormous  commercial 
advantage — to  this  and  other  cities.  In  touching  upon  the 
question  of  the  speed  of  traffic,  Mr.  Roger  Wallace  referred  to 
the  speed  of  the  Paris  traflic  as  being  dangerous  to  the  foot 
passengers,  but  he  thought  that  tlie  question  of  speed  required 
more  consideration  by  the  authorities.  The  increase  of  popu- 
lation made  speed  mcrease  essential.  If  such  an  increase 
were  not  allowed  an  enormous  expense  would  have  to  be 
incurred  in  widening  our  streets.  Therefore,  the  only  way  out 
of  the  difficulty  was  to  increase  speeds.  Mr.  Crompton  had 
shown  tliem  how  speed  could  be  increased  without  danger, 
the  question  residing  altogether  in  the  stopping  capacities  of 
veliicles.  The  introduction  of  the  automobile  meant  increased 
speed  without  further  danger  to  the  public.  Mr.  Crompton 
had  gone  most  carefully  into  the  legal  aspect  of  the  question; 
he  feared  that  he  must  have  digested  reams  of  acts  of  Par- 
liament to  have  put  the  matter  ro  thoroughly.     He  hoped 
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the  paper  would  reach  the  hand*  of  Sir  Edward  Bradford  and 
other  authorities  dealing  with  trafTic. 

Dr.  Playfair,  after  acknowledging  the  interest  and  ability 
of  the  paper,  f^aid  that  the  users  of  the  streets  carried  their 
lives  in  their  hands  by  reason  of  the  bad  regulation  of  the 
traffic  generally.  In  drivinK  about  London  in  the  afternoon 
one  was  constantly  in  the  greatest  peril  from  what  he  could 
only  call  "Van  Demons."  Relying  entirely  upon  their  bulk 
they  went  trotting  gaily  along  obtruding  themselves  upon  ihe 
streams  of  hghter  traffic,  and  never  dreaming  of  slackening 
their  pace  or  pulling  up  for  the  convenience  of  others.  Tlien 
he  considered  the  prevalence  of  covered  vans,  in  which  the 
driver  could  not  possibly  see  what  was  on  either  side  or  behind 
him,  a  constant  source  of  accident.  He  would  suggest  that 
th«se  huge  vans  and  such  heax'y  traflic  should  not  be  allowed 
to  move  in  the  main  streets  during  the  afternoon  when'  the 
light  passenger  trafHc  was  inosl  frequent 

Mr.  Wallace  then  read  a  letter  from  Mr.  Henry  Sturmey. 
which  ran  as  follows: 

Dear  Mr.  Johnson:  I  regret  that  circumstances  will  pre- 
vent my  beini;  at  the  meetiog  this  evening. 

Through  the  courtesy  of  Mr.  Crompton,  however.  I  have 
been  able  to  peruse  his  very  interesting  and  very  valuable 
paper,  and  T  would  like  to  ^ay  I  cunstdiT  he  has  gone  straight 
to  the  root  of  the  matter  in  (i)  the  street  wasting  which  now 
goes  on  through  drivers  taking  a  straight  course  which  will 
lead  them  outside  the  standing  vehicles,  and  (2)  the  stand  he 
takes  on  the  question  of  ability  to  stop  the  vehicle.  This  is 
undoubtedly  the  strong  point  of  automobllism.  and,  not  only 
this,  but  is  really  the  bottom  of  the  whole  question  of  the 
safely  of  the  public.  So  long  as  the  safely  of  the  public  is  con- 
served, the  actual  pace  traveled  really  does  not  matter.  As 
Mr.  Crompton  points  out.  the  faster  wc  travel  the  better  will 
it  be  (or  the  general  public,  and  the  more  will  the  congestion 
of  tra/fic  be  relieved,  but.  after  all.  safety  comes  down  to  the 
question  of  ability  to  stop. 

With  regard  to  Mr.  Crompton"?  suggestion  that  furious 
driving  should  be  decided  by  the  amount  of  space  the  vehicle 
i%  actually  stopped  in  when  called  upon  to  do  so.  this  is  a 
good  suggestion,  though  I  can  see  one  objection  to  it:  It  is 
that  misconceptions  may  arise  and  Injustice  be  done  through 
the  policeman  reckoning  the  distance  from  the  point  at  which 
the  car  is  when  he  holds  up  his  hand,  whereas,  the  driver  may 
not  see  the  signal,  or  appreciate  its  purport,  fur  a  second  or 
two— at  any  rate  quite  in  suHicicnt  tintc  to  make  all  the  differ- 
ence between  stopping  in  the  prescribed  space  and  other- 
wise. If  some  means  could  be  taken  for  absolutely  measur- 
ing the  distance  taken  to  pull  up  in  from  the  moment  the 
driver  applies  his  brakes,  we  should,  of  course,  have  an  abso- 
lute record  to  go  by.    Your  faithfully, 

Henry  Sturracy. 

Mr.  W.  R.  S.  Erskine  thought  Mr.  Crompton  had  missed 
one  or  two  points.  With  regard  to  the  traflic  holding  close 
to  the  near  side  of  the  road,  that  in  the  summer  at  all  events 
was  not  possible,  as  the  authorities  made  a  practice  of  having 
the  sides  uE  the  roads  watered,  which  made  the  surface  so 
dangerous  for  horses  that  the  trafHc  was  obliged  to  move 
further  out.  He  tliought  if  Mr.  Crompton's  proposal  were  to 
be  carried  out  the  watering  arrangements  would  have  to  be 
altered. 

Mr.  Diaries  Hawksley  thoroughly  indorsed  the  remarks  of 
the  previous  speaker,  and  in  referring  to  the  restriction  and 
regulations  for  heavy  traffic  suggested  that  wherever  streets 
parallel  to  the  main  thoroughfares  existed  the  heavy  traffic 


should  be  obliged  to  proceed  by  such  routes.     This  would 
largely  relieve  the  main  thoroughfares  in  many  parts, 

Mr.  Weaver,  the  sur>eyor  to  the  Kensington  Vestry,  was 
■hen  called  upon,  and  in  reviewing  the  many  plaints  of  the  lec- 
turer and  the  previous  speakers,  said  that  so  far  as  the  road 
authorities  went  they  were  in  the  diflicult  position  of  htting 
one  system  of  road  cleansing  to  many  sets  of  circumstances, 
and  gave  in&tances  of  sudden  changes  of  weather  in  illustra- 
tion of  his  contentions.  In  the  matter  of  making  safe  roadi 
during  frosty  weather  a  sharp,  crushed  grit  was  generally  em- 
ployed, and  this  was  found  the  best  under  all  circumstances 
for  the  horses.  But  for  himself  he  recognized  that  a  very 
large  number  of  the  rate  payers  were  users  of  vulnerable  rob- 
ber .ind  pneumatic  tires,  and  in  consideration  of  the  fact  that 
they  had  a  right  to  be  safeguarded  he  had  employed  no  Icsi 
than  three  difTerenl  kinds  of  material  to  meet  the  differe: 
requirements.  Indeed,  he  wa%  now  sanding  the  roads  thri 
limes  with  fine;  sand,  whereai  once  with  the  crushed 
would  have  been  sufficient.  With  regard  to  the  question 
w:iiLTing,  it  was  known  that  the  best  road  to  travel  on  was 
unwatered  road,  but  the  rood  users  were  not  the  only  peopl 
who  had  to  be  considered  in  this  matter.  The  shop  kcepei 
required  consideration,  particularly  those  who  illegally  dii 
played  t}ieir  goods  u|>on  the  pavement  rather  tfaao  withi 
their  shops,  ff  the  roads  were  not  properly  watered  in  sum- 
mer lime  there  was  soon  an  infuriated  butter  man  making  an 
awtul  row  because  the  last  tub  oi  his  extra  best  Dorscrt  was 
covered  with  dry  horse  dung.  So  in  Kensington  they  had 
adopted  the  method  of  only  watering  the  roads  with  the  half 
spray  where  there  were  no  shops,  and  of  wholly  waterins  them 
where  there  were.  He  explained,  by  reference  to  the  cost  of 
cartage,  barging,  etc.,  that  the  retention  of  slop  at  the  sidc^  of 
the  roads  was  merely  a  question  of  cost.  There  was  no 
doubt  that  our  streets  were  terribly  overcrowded,  and  in  his 
opinion  the  remedy  for  such  overcrowding  was  motor  traffii 
Indeed,  horses  were  at  the  bottom  of  all  the  nuisance. 
horses  were  climinat(^d  from  ihc  streets,  the  roads  from  onJ 
end  of  the  city  10  the  other  could  be  paved  with  asphalt,  which^ 
was  the  most  hygienic  form  of  road  pavement  It  was  due  to 
horse  employment  that  we  had  such  a  hotch  potch  of  pave- 
ments in  the  London  streets  to-day.  The  disappearance  of 
horses  from  the  streets  would  bring  about  such  a  change  in 
London  that  it  was  inconceivable,  except  to  those  who  were 
aware  of  the  amount  of  filth  taken  off  the  London  streets 
every  day.  The  sanitation  of  the  city  would  be  immensely  im- 
proved, rates  would  decrease,  and  the  public  would  be  better 
off  both  in  health  and  pocket.  He  considered  the  great  hin- 
drance to  traffic  resided  in  the  cheap  omnibuses.  By  the  pm- 
tlng  down  of  well-made,  smooth  roads  it  was  possible  for 
cheap  omnibuses  to  be  run  at  a  pro6t.  so  that,  indeed,  the 
highly  rated  folks  were,  in  fact,  paying  a  part  of  the  fares 
of  those  who  traveled  in  omnibu-rs.  The  swarms  of  omni- 
buses blocked  the  road  to  other  Iraflic.  so  that  the  people  in 
carriages  who  were  stopped  and  hampered  really  were  paying 
a  considerable  portion  of  the  fares  of  the  folk  whose  convey- 
ances were  bclating  them.  Omnibuses  should  only  be  allowed 
to  pull  up  at  stated  points,  and  precedence  should  be  arranged 
by  taking  tickets,  as  in  Paris.  The  sinigsl^s  to  board  omni- 
buses at  such  places  as  Piccadilly  were  disgraceful.  Indeed. 
he  had  often  seen  an  economically  minded  lady  spoil 
shillings'  worth  of  dress  in  her  struggles  to  get  a  penny  ri 
(Laughter.: — The  Autnuir. 
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No,  639,490— Uoc.  19,  1899 — Automobile. — Thomas  R. 
AlmoDd,  Diinwoodic  IleiRhls,  N.  Y. 

The  inventor  introduces  a  coiled  pipe  connection  between 
the  hydrocarbon  reservoir  and  the  generator,  and  his  single 
claim  is  as  follows: 

In  a  vehicle,  the  combination  of  a  reservoir  and  a  burner 
or  generator  mounted  upon  the  said  vehicle  and  adapted  to 
oscillate  with  respect  to  each  other,  ol  a  continuous  laterally 
flexible  coiled  piping  intervening  between  the  said  reservoir 
ani  ihc  .<aid  burner  or  generator  and  united  to  the  said  res- 
ervoir and  burner  or  generator  by  rigid  joints. 

Application  filed  Oct.  16,  1899. 

No.  639.775— Roller  Thrust  Bearing.— Winficid  S.  Rogers, 
Boston.  Mass  ,  assignor  to  the  Ball-Bearing  Co..  same  place. 
Filed  Aug.  26.  1899.    Serial  No.  7-28.538.    (No  model.) 

Claim.— In  a  roller  bearing  the  combination  of  a  disk  hav- 
ing through  it  several  series  of  rectangular  mortises  with  ihcir 
major  axes  radial  to  the  axis  o\  the  disk,  the  mortises  of  each 
series  being  arranged  in  spiral  order  and  the  several  spiral 
series  overlapping  eadi  other,  a  cylindrical  roll  disposed 
loosely  within  each  mortise  and  adapted  to  engage  ihc  end  of 
the  side  walls  thereof  and  a  flat  disk  at  each  side  of  said  disk 
and  engaging  said  rolls. 

No,  639,548— Dec.  19.  1899— Variable  Speed  Driving  Gear.— 
T.  C-  Field.  Stiuiliamptim,  England. 

This  is  on  the  well-known  lines  where  in  a  train  of 
cpicylic  train  or  "sun  and  planet,"  in  gear  one  loolhed  wheel 
being  held  or  locked  causes  another  wheel  to  impart  a  speed 
in  excess  of  the  driven  wheel. 

Two  claims.     .Application  filed  April  10,  1899. 

No.  639.400— Uee.  iq,  1S99— Vehicle  Tire.— E.  Kempshall,  of 
Ncwion,  Mass. 

Tilts  is  an  improvement  in  tires  for  use  on  heavy  vehicles 
and  is  well  described  in  the  inventor's  second  claim,  which  is 
appended  hereto: 

A  tire  comprising  an  inner  yielding  mrmber  formed  with  an 
air  chamber  and  a  valve  stem  integral  with  the  walls  of  said 
air  chamber,  said  member  being  conBncd  and  backed  by  an 
inner  tube  0/  rriniorcing  fabric,  an  exterior  inclosing  envelope 
composed  of  a  rubber  facing  backed  and  supported  by  an 
outer  lube  of  reinforcing  fabric,  a  motion-absorbing  rubber 
cushion  adjoining  the  inner  fabric  tube,  a  motion-absorbing 
rubber  cushion  adjoining  the  ou:er  fabric  tube,  and  an  inter- 
mediate lube  oi  reinforcing  fabric  between  the  said  cushions, 
the  said  lubes  being  separately  formed  and  the  parts  vulcan- 
ized together 

Three  claims.    Application  filed  June  27,  1899. 

No,  639.686— Dec.  19,  1899— Fluid  Pressure  Engine.— A.  F. 
Parks,  of  Dayton,  O. 

The  purpose  of  the  invention  is  to  provide  an  internally 
balanced  engine  in  which  a  niiLximum  power  is  obtained  from 
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ihc  explosive  mixture,  the  entire  engine  occupying  a  minimum 
I'pacc.    The  general  scheme  in  operation  is  outlined  a^  follows; 

Tile  operation  of  the  engine  is  what  is  known  as  the  "Otto 
cycle,"  with  the  following  modifications:  Upon  the  admission, 
cr-mprcsMon  and  ignition  of  the  explosive  mixture  in  chamber 
C  tlie  riKc  oi  prcsfture  forces  the  pistons  to  their  extreme  out- 
ward positions.  At  this  moment  the  exhaust  valve  M  is 
opened,  permitting  free  communication  between  chambers  C 
knd  C.  \\  this  time  there  is  in  chamber  C  in  one  cylinder 
and  in  chamber  C'  in  the  two  cylinders  a  certain  pressure  per 
^((Uarc  inch.  Tins  gives  a  pressure  on  two  ptj^tnns  tending  to 
I'lovc  the  same  in  one  direction  and  on  the  four  pistons  tending  , 
to  move  the  same  in  opposite  directions.  This  unbalanced 
force  will  therefore  move  the  pistons  toward  the  center  of 
the  engine,  thereby  exhau.<;ting  the  gases  from  chamber  C  into 
[  iping  N  and  chambers  C.  When  the  pistons  have  arrived  at 
the  inner  end  of  their  stroke,  valve  M  clows  and  valve  R  opens, 
allowing  gases  in  the  piping  N  and  chambers  C  to  be  forced 
unt  to  the  atmosphere  by  the  next  outward  stroke  of  pistons. 
While  tliis  cycle  of  operation  has  been  existing  in  one  cylinder 
t.'ii  the  stroke  corresponding  with  the  first  cxpan*.ion  stroke, 
txplosive  mixture  has  been  drawn  into  chamber  C  in  the  other 
cylinder.  On  the  next  inward  stroke  this  mixture  is  com- 
jtressed  and  exploded  when  the  pistons  reach  their  extreme  tn- 
•A-ard  positions.  The  next  outward  stroke  is  the  expansion 
srroke  for  this  cylinder.  Exhaust  valve  M,  connecting  said 
Cylinder  with  the  system  of  piping  N  and  chambers  C,  is 
I  pen  at  the  outward  limit  nf  said  stroke,  allowing  upon  the 
next  inward  >trokc  the  expulsion  of  the  gases  from  the 
chamber  C  into  piping  N  and  chambers  C.  The  exhanst  valve 
M  for  this  cylinder  then  closes,  the  secondary  exhaust  valve  R 
is  opened,  and  the  xa'ics  arc  expelled  into  the  atmosphere  by 
the  next  outward  stroke  of  the  pistons. 

Eight  clatm«>.    Application  filed  June  12.  1899. 

No.  639.683— Dec.  19.  1899— Gas  Engine.— Arthur  H.  Neale, 
Pcaver  Falls,  Pa 

Referring  now  to  the  drawings.  2  is  the  base  of  the 
engine,  provided  with  suitable  iKarings  for  the  main  shaft  3, 
carrying  the  U'^ual  fiy  wheel  and  pulley,  while  the  base  is  ex- 
tended upwar<Iiy  to  form  a  support  4  for  the  cylinder  5.  secured 
to  it  by  bolts  6,  The  cylinder  is  provided  with  a  water  com- 
partment space  7.  intervening  between  the  inner  and  outer 
walls  8,  g.  the  space  extending  from  top  to  bottom  of  the 
cylinder  and  completely  around  it.  while  at  top  and  bottom  , 
are  intervening  bridges  10,  which  serve  to  maintain  the  inner  ' 
and  outer  cylinders  in  rigid  relation  to  each  other  and  to 
provide  metal  for  insertion  of  the  bolts.     In  the  top  of  the 
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cylinder  is  formed  a  circular  chamber  n,  registering  with 
space  7  and  contracted  around  the  inlet  valve. 

A  circulation  of  water  is  maintained  through  the  water 
chamber  by  pipe  12,  leading  from  the  base  of  a  water  tank  13. 
while  outlet  pipe  14.  leading  to  a  higher  level,  discharges  the 
heated  water  into  the  tank,  the  circulation  being  induced  by 
the  rise  of  the  water  as  it  becomes  heated  by  contact  with  the 
cylinder.  A  pitman  15  connects  the  cranks  16  with  the 
piston  17,  which  is  mounted  within  the  interior  of  the  cylinder 
constituting  the  explosion  chamber. 

For  the  purpose  of  oiling  the  pitman  bearings  in  the  piston 
the  pin  i8  is  made  hollow  by  port  19  through  its  center  at  one 
5:ide,  with  a  branch  port  19'  leading  up  into  the  bearings.  In- 
side the  port  19  is  a  spriog-controHed  valve  20,  and  when  the 
piston  is  at  the  bottom  of  the  stroke  the  port  19  comes  into 
register  with  port  21  through  the  cylinder,  into  which  the 
rozzle  of  an  oil  can  may  be  inserted,  displacing  the  valve  and 
oiling  the  joint. 

Located  centrally  above  the  cylinder  is  a  chamber  22,  into 
V'hicb  opens  the  gas  and  air  inlet  valve  2^  and  from  which  the 
mixed  gas  and  air  pass  into  the  explosion  chamber  downwardly 
through  valve  24.  This  valve  is  mounted  on  stem  2$  and  is 
normally  held  closed  by  spring  26.  A  lever  27,  pivoted  at  28, 
bears  on  the  upper  end  of  stem  25,  while  the  opposite  md  bears 
on  the  upper  end  of  an  actuating  rod  29,  the  lever  being 
provided  with  a  set  screw  30,  bearing  on  the  upper  end  of 
rod  29,  by  which  all  wear  is  taken  up.  The  rod  29  is  raised 
at  each  alternate  revolution  by  means  of  cam  ii  riding  under 
roller  32  on  the  lower  end  of  the  rod,  the  cam  revolving  with  a 
tuothed  wheel  33  in  mesh  with  and  of  double  the  diameter 
of  a  driving  pinion  wheel  34  on  the  main  shaft.  The  gear  ^^ 
and  cam  31  arc  mounted  on  a  bushing  35,  of  brass  or  other  non- 
frictiunal  metal,  surrounding  a  stud,  3fi.  ccccniricilly  cnlarRed 
for  taking  up  wear,  held  by  a  set  screw  in  a  depending  lug  37 
of  the  main  frame.  The  inlet  valve  23  is  mounted  on  the  end 
o£  a  stem  38,  having  a  lx:aring  in  a  hollow  shell  39.  inserted 
into  a  milling  chamber  39',  screwed  into  the  head  of  the 
cylinder  40  and  reduced  in  diameter,  v>  as  to  leave  a  sur- 
rounding communicating  passage  for  the  gas.  while  the  op- 
posite sides  are  open  to  further  facilitate  their  passage.  Into 
\\\U   \'alve   cluinbi-r    open    the   several   air   ports   41,    leading 


downwardly  from  the  upper  face  of  the  head,  their  location 
being  concealed  and  protected  by  the  gas  valve  chamber  42, 
immediately  above.  In  this  chamber  is  a  reciprocating  vaKe 
piston.  43.  adapted  to  be  held  open  normally  by  pressure  of 
spring  44.  admitting  gas  through  port  45  from  pipe  At^,  leading 
from  any  source  of  supply.  At  each  side  of  the  valve  are  ports 
47.  by  which  the  gas  is  conveyed  downwardly  into  the  valve 
thainbcr  39'. 

Ten  claims.    Application  filed  Aug.  15,  189S. 

Ko.  639,237 — Dec  19.  1899— Motor  Carriage.— F.  C.  Hirsch, 
New  York.  N.  Y. 

The  general  design  is  well  suggested  by  the  inventor's 
claims,  which  follow: 

1.  In  a  motor  carriage  the  combination  of  the  duplex  mo- 
tor secured  to  the  front  axle,  the  driving  axle  operated  by  said 
motor,  pulleys  of  different  diameters  secured  rigidly  to  said 
driving  shaft,  belts  for  connecting  said  pulleys  with  pulleys  of 
different  diameters  rigidly  secured  to  a  countershaft,  said 
countershaft,  means  for  transmitting  power  therefrom  to  a 
driving  wheel  turning  loosely  upon  the  power  shaft,  and 
means  for  throwing  said  belts  into  action  independently,  £iil>- 
stantially  as  set  forth. 

2.  In  a  motor  carriage  the  combination  of  the  duplex  motor 
secured  to  the  front  axle,  the  driving  axle  oi>erated  by  said 
motor,  two  drive  wheels  mounted  loosely  upon  opposite  ends 
of  s.iid  driving  shaft,  two  sets  of  pulleys  of  diflfcrent  diameters 
secured  rigidly  to  said  driving  shaft,  two  countershafts  sit- 
uated nn  opposite  sides  of  the  motor  and  provided  with 
corresponding  pulleys  of  different  diameter,  belts  connectingf 
the  opposed  pulleys  on  the  driving  shaft  with  those  upon  the 
CQiinterahafts,  means  for  transmitting  power  from  said  coun- 
tershafts to  their  respective  drive  wheels,  and  means  for 
throwing  said  belts  into  action  independently,  substantially  as 
set  forth. 

Application  filed  April  t2.  1899. 

No.  639,399— Dec.  19,  i899--Vehiclc  Tire. — E.  Kempshall, 
uf  Newton.  Mass. 

The  improvements  are  fairly  summarized  in  the  fifth  claim 
thus:  A  cushioned  three-part  vehicle  tire  comprising  an  inner 
yielding  member  backed  by  a  icinforcing  fabric,  an  outer  en- 
velope backed  by  a  reinforcing  fabric  and  having  an  outer 
tread  face,  a  substantially  flat  inner  face,  and  oppositely  in* 
clined  or  beveled  sides  between  the  inner  and  outer  faces,  said 
sides  imparting  a  wedge  form  to  the  cross  section  of  the 
tire,  and  an  intermediate  motion  absorbing  cushion  inter- 
posed between  and  united  with  said  reinforcing  fabrics,  the 
said  reinforcing  fabrics  extending  inwardly  between  the  bev- 
eled sides  of  the  tire. 

Nine  claims.    Application  filed  Nov.  27,  1899. 

No.  639.385 — Dec.  T9,  1899— Rfgulaling  Valve  for  Gas 
Motors. — Max  E.  Hertcl,  of  Greenfield,  Mass. 

This  is  divided  out  of  the  pending  gas  motor  application 
filed  May  16.  TS98,  and  relates  to  a  single  valve  device  for  reg- 
ulating the  quality  and  quantity  of  the  gas  and  air  ttiixturc 
admitted  to  the  motor  cylinder. 

Four  claims. 

No.  639.256--Dec.  19,  1899 — Change  Speed  Gear. — Ralph 
I.ucas,  of  London,  England. 

This  device  employs  expansion  pulleys,  whose  faces  are 
composed  of  bars  arranged  on  a  lazy-tongs  plan,  springs  arc 
so  attached  as  to  have  a  constant  enlarging  action  upon  the 
circumference  of  the  pulleys. 

Five  claims.    Application  filed  July  17.  tSpg. 
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No.  630.304— ^<c-  ^9.  i8f»— Superhiaicd  Water  Motor— 
Maurice  Hiitin  and  Maurice  Lcblanc.  of  Paris.  France. 

The  improved  motor  \%  shown  in  the  (Irawing  and  the  geii- 
em!  tlieory  of  the  inventors  is  siiliniilted  as  being  based  upon 
the  following  consiJeraiions:  In  ordiiiary  motor  systiins 
with  superheated  water  the  reservoir  containing  the  latter  is 
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tapped  for  consumption  at  the  sleain  space  above  the  level  of 
the  water,  so  that  the  motors  receive  Irom  the  rcservnirs 
steam  which  is  ordinarily  of  too  high  pressure  tu  be  utilized 
in  that  Mate  and  wliich  is  ihcreiofe  first  led  (o  an  expansion 
chamber,  where  the  pressure  is  diminished,  and  from  which 
the  sttam  is  civoveycd  to  the  motor  proper.  In  some  cases 
the  cxpiitsion  chamber  was  dispensed  with  and  the  steam  was 
directly  led  t"  the  motor  from  the  hot  water  reservoir.  In 
rJThcr  case,  however,  ihi  Kradnal  abstraction  oi  water  from 
the  resirvoii  m  the  form  of  steam  rapidly  cooled  the  iui>er- 
hcaie<l  water  down  to  a  temperature  at  which  it  would  not 
anv  more  Rtneratc  steam  with  the  requisite  pressure.  This  re- 
duced critical  temperature  was  in  all  cases  reached  when  only 
a  comparatively  small  portion  of  the  superheated  water  had 
been  eonsuinird.  Whi-n  this  pc»int  was  rcachid.  the  reservoir 
had  to  he  replciiishtd.  Thus,  while  the  inilial  eharec  of  the 
reservoir  represented,  ihcorclically.  a  large  anjuunt  of  me- 
chanical power,  only  a  comparatively  smni!  portion  of  it  could 
he  utilt?«l.  the  remainder  iK-ing  wasted  in  the  conversion  of 
the  water  into  steam.  In  all  these  cases  the  waste  of  power 
due  to  radiation  from  the  reservoir  reprc^nied  only  a  very 
small  fraction  of  the  actual  loss. 

In  acordance  with  our  improved  system  wc  avoid  practically 
all  lojss  of  useful  energy  due  lo  consumption  of  heat  by  the 
withdrawal  of  ihc  superheated  water  from  the  reservoir  in 
the  form  of  steam,  in  that  wc  tap  our  reservoir  bclnw  the 
level  of  the  water,  and  thus  c.irry  ihc  lailcr  m  liijuid  form  to 
the  motor  or  motors  and  there  cau=c  it  to  flash  into  steum  by 
the  use  of  an  expansion  chainht-r.  which  is  preferably  a  part 
of  ihc  motor  cDnstniciion  and  111  which  mulwr  the  expansion 
ol  the  steam  itself  is  directly  mili/cd.  In  this  manner  the  res- 
ervoir and  its  contents  are  not  cooled  by  evaporation,  and  but 
for  the  trifling  loss  due  to  unavoidable  rndiatitm  the  charge 
in  the  reservoir  would  remain  very  nearly  constant  from  be- 
ginning to  end. 

It  id  to  l>e  understooil  that  we  use  what  wc  may  in  a  general 
way  call  the  "dry  steam"  obtained  from  the  expansion  of 
superheated  wincr  at  or  in  the  m'^tor  instead  of  using  a  mix- 
ture of  superheated  water  and  &tenm  projected  against  the 
moving  part  of  the  motor,  for  by  using  the  steam  only  acting 
against  the  movable  part  of  the  motor  there  is  a  notable  gain 
in  efficiency  due  to  the  fact  that  the  steam  is  utilized  under 
conditions  best  adapted  to  transform  its  energy  of  beat  into 
motion.     It  will  also  appear  that  we  thus,  in  effect,  use  an 
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exiwnsian  chamber  for  the  .suiH-rheatcd  water,  which  is  ap- 
plied 10  the  motor  ilseli.  which  ixitansioii  chamlier  preferably 
forms  part  and  parcel  of  the  cousuuction  of  the  motor.  Such 
construction  has  all  the  advantages  above  pointed  out  and  is, 
in  fact,  a  most  important  feature  of  our  invention.  The 
above  purls  of  our  invention,  as  will  be  clear,  arc  not  limited 
to  the  rotary  or  multicellular  type  of  motors  which  we  here- 
inafter specifically  describe. 

As  regards  another  part  ol  our  invention,  it  consists  fai  a 
compaund  engine,  specifically  and  preferably  a  multicellular 
steam  turbine,  so  arranged  that  the  charges  of  gnperhtated 
water  entering  the  first  cell  am!  partly  flashmg  into  steam 
parses  both  by  a  steam  port  and  by  a  water  port  lo  ihc  next 
succeeding  cell,  so  that  the  steam  spent  in  the  first  cell  will 
enter  successively  the  nt-ct  succeeding  cells,  together  with  so 
much  of  the  water  as  had  »ol  yet  been  converted  into  steam. 
In  each  cell  is  a  turbine  wheel  and  all  wheels  are  keyed  to  ft 
common  shaft. 

In  earh  eel!  of  the  engine  jnst  described  the  steam  acts 
.igainst  tlie  movable  part  of  the  turbine  to  drive  the  said  mova- 
ble part  and  then  passes  .m  to  the  next  cell.  The  diminution 
in  the  pressure  of  the  steam  as  it  passes  from  cell  to  cell  which 
is  thus  occasiontd  is  compensated  for  in  part  by  the  formation 
of  ittam  from  the  suiJcrheated  water  which  flows  by  the  sep- 
arate water  port  into  the  successive  cells.  Stejtni  alone  acts 
on  the  movable  parts  of  the  engine  or  turbine.  The  super- 
heated water  flowing  by  a  separate  passage  merely  tentls  tu 
keep  up  the  sfram  supply. 

i-.ight  claims.    Application  filed  Nov.  30,  1898. 
No.  630,541  -  Dec.    19.    1 8W— Automobile   Vehicle.— F.   L. 
Dyer  and  L.  H.  Dyer,  Washington,  D.  C. 

Tills  is  a  very  ingenious  and  comiirchensivc  effort  nhniB  the 
fluid  transmission  line,  to  which  tnany  inventors  are  just  now 
directing  their  attention. 

The  various  modifiralicms  lo  he  dtscrilied  relate  particu- 
la.-Iy  lo  Ihr  means  employed  f'^r  varying  the  speed  and  direc- 
ti.iTT  of  rotation  of  the  motor. 

In  the  drawing  I  i.s  the  explosive  engine,  2  the  pump,  and 
i  the  muior.    The  ct>luinn  of  litjuid  is  fbown  at  4- 

5  in  the  shaft  of  the  engine,  which  in  all  the  figures  is  shown 
as  connected  directly  lo  the  pump,  and  6  is  the  driving  shaft 
of  the  vehicle,  which  in  all  the  figures  is  shown  connected 
directly  lo  Ihc  motor. 

Having  reference  10  Fig.  i.  the  direction  of  rotation  of  the 
pump  (which  is  of  a  common  lypei  being  shown  by  arrows 
the  column  of  liquid  will  be  forced  in  ihe  direction  indicated 
by  the  arrows  and  will  he  delivered  to  the  motor  rotated  in 
thi;  direction  indicated  to  drive  the  vehicle  forward. 

In  order  that  the  speed  of  the  motor  may  be  varied  inde- 
pendently of  the  pnmp.  a  portion  of  the  Ii^llid  between  the 
pump  and  motor  is  shunted  olT  through  a  by-pass.  Tins  is  best 
accomplished  by  means  of  a  suitable  valve  or  valves,  that 
shown  in  Fig.  i  being  preferred.  This  valve  comprises  a 
hand-opcpted  barrel,  7.  having  passages,  8.  g  and  10,  therein, 
and  a  by-pahs.  il.  in  hne  with  the  port  10  and  lo  one  side  of 
the  ports  S  and  (^  The  exit  and  iniet  ports  12  and  13  from  and 
to  the  pump  are  sulTicicnily  deep  to  align  with  both  the  ports 
8  liiid  9  and  with  the  bypass  Tt. 

In  l*ig.  I  thr  valve  is  shown  as  forming  a  passage  directly 
lo  ihc  motor,  which  runs  in  an  opposite  direction  lo  that  of 
the  pump.  On  the  valve  being  turned  in  Ihe  direction  of  the 
arrow  at  the  outside  of  the  casing  the  ports  8  and  g  will  be 
moved  away  from  the  inlet  and  outlet  ports  12  and  1.)  so  as 
lo  gradually  close  the  cirar  passage  from  the  exit  i^  of  the 
pump  to  the  inlet   14  of  the  motor      M  the  same  time  Jhe 
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by-pASS  It  will  be  slightly  opened  to  accommoctate  the  bal- 
ance of  the  liquid  not  passinj;  to  the  motor,  which  will  then 
pass  from  ihc  exit  12  directly  to  the  inlet  rj  o(  the  pump. 
This  movement  of  the  valve  may  be  coniiaucd  to  gradually 
shunt  the  liquid  from  the  motor,  and  thereby  gradually  de- 
crease its  speed  and  al  the  same  time  <o  gradually  increase 
Ihc  amount  of  liquid  shunted  through  the  by-pass,  so  that  it 
passes  directly  from  the  cxti  to  the  inlet  of  the  pump.  The 
by-pass  will  be  entirely  open  and  the  ports  14  and  15  lo  and 
from  the  motor  completely  closed  in  the  position  shown  in 
Pig.  4.  wherein  all  the  liquid  will  be  shunted  through  the 
by-pass,  and  since  the  exit  and  inlet  to  the  motor  arc  com- 
pletely closed  the  motor  will  be  securely  locked  against  rota- 
tion. In  this  position  of  the  ports  the  pump  can  be  rotated 
without  resistance  other  than  that  required  to  move  the  liquid 
through  the  by-pass.    The  explosive  engine  can  therefore  be 
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readily  started  by  giving  it  a  few  turns  with  the  hand  and  al- 
luwing  it  to  rotate  freely,  and  it  will  continue  to  rotate,  even 
though  the  motor  is  entirely  stopped.  Further  movement  of 
the  valve  will  gradually  close  the  by-pass,  where  the  passages 
to  and  Irom  the  motor  will  be  crossed  or  reversed,  causing 
the  motor  to  run  in  the  ui>iMisitc  direction  at  full  speed. 

Ihe  valve  sliwwn  may  Iw  connected  to  a  hand-operated  lever 
arranged  in  any  convenient  position  adjacent  to  the  operator. 

In  order  to  provide  (or  any  leakage  of  the  liquid  cither 
through  the  motor  or  pump,  we  prefer  to  employ  a  tank  or 
receptacle,  16,  loraicd  above  the  pump  and  supplying  Itqtiid 
thereto,  and  in  the  pipe  connecting  said  tank  with  the  pump 
we  prefer  to  inlirpose  a  check  valve,  17.  by  which  will  be 
prevented  the  forcing  ot  the  liquid  from  the  driving  mech- 
anism into  said  tank.  This  check  valve  is  ••(  use  principally 
when  the  vehicle  is  running  down  IiiU.  and  it  prevents  the 
motor  acting  as  a  pump  from  forcing  liquid  into  the  tank  i6l 
In  this  way  we  maintain  the  liquid  column  always  between  the 
pump  and  llic  motor,  so  that  ihe  speed  of  the  motor  will  be 
the  same  whether  it  receives  power  from  the  pump  or  ^divers 
power  to  the  pump  on  steep  inclinations. 

In  Fig.  I  we  illustrate  the  tank  or  receptacle  16  as  being  lo- 
cated immediately  beneath  the  cooling  water  tank  which  sup- 
plies water  for  cooling  the  explosive  cylinders,  and  it  is  well 
understood  that  the  c<Hiling  water  itself  may  he  used  in  the 
liquid  column.  In  said  figure  we  also  illustrate  in  front  of  the 
scat,  beneath  the  floor  of  the  vehicle,  an  oil  tank  for  contain* 
ing  oil  or  other  fuel  for  the  explosive  engine. 

The  device  which  we  have  just  described  constitutes  a 
simple  form  of  driving  mechanism  embodying  our  invention; 
but  we  prefer  to  use  instead  of  the  by-pas*,  just  described  a 
pump  having  a  variab!'*  capacity  or  a  motor  having  a  variable 
speed  with  a  constant  feed. 

Thirty-eight  claims.    Application  filed  May  4.  1897. 
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a 
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AND  IT'S  BEEN 
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YOU  WILL  BE  HELD  RESPONSIBLE.... 
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All  persons  arc  notified  that  I  am  the  owner  of  the 
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•I 
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Improvomtntt  In  Pntumillc  TIril.) 


which,  after  four  years  uf  liiijj;alion,  has  been  sustained  by  the  United  States  Court,  in  a  decision  by 
Judge  Colt,  on  November  14,  1^99 

This  Patent  covers  all  single  lube  tires  used  for  any  purpose  whatsoever,  including  the  great 
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"fhat  has  given  the  best  satisfaction.     It's  been  tried  under  all  conditions  and  we  have  yet  to 
receive  a  complaint. 

WRITE    FOR    PRICES    AND    CATALOGUE. 

THE  GOODYEAR  TIRE  &  RUBBER  CO.,  Akron,  Ohio,  U.  S.  A. 
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STEAM  MOTOR  CARRIAGES    STOP  THAT  NOISE! 


FOR  SPRINB  DELIVERY. 


We  are  now  Accepting  Orders. 


Can  also  Supply  Running  Gears. 
WRITE  US. 

MILWAUKEE  AUTOMOBILE  GO. 


Volume  I,  No,  1, 

pARTIES  having  copies  of  the  November,  189S, 
*  number  of  Thk  Horseless  Agb,  which  they 
are  willing  to  sell  or  exchange  for  later  uumbers,  are 
requested  to  communicate  with  the  publisher. 

FOR   SALE. 

A  Bollcc  ihrce-wheclcd  carriage,  iwo  scats,  arranged 
tandem,  in  good  running  order,  also  good  hill  climber. 
Price,  $400.     New,  $950. 

HOLYOKE  MOTOR  WORKS.  Holyoke.  Ma»a. 
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applied. 
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RAW  HIDE  PINIONS 


WILL   DO    AWAY_ 
WITH  IT. 


WEAR  WELL  ANO  TAKE 
NO   OIL,    HENCE    .... 

NO  GEAR  CASE  NEEDED. 

THE  NEWPROCESS  RAW  HIDE  cor 
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Patent***  and  Sol*  Manufftcturar** 


Steam  liigiaes  and  Boilei 
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MOTOR  VEHICLES- 
SPEC/A  L  DEStG/V. 

UQHT,    STRONG    AND   COMPACT, 

EDWARD  S.  CLARK. 

BalMcrofClirk  P.teol  Safely  272  Freeport  Sfrvrf, 

Water  Tabe  Bcller  .ad  NIm  »««,^«     «... 
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OIL  AND  STEAM 
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MOTOR: 
CARS...^ 

roil 

PASSENGER  AND  GOODS  TRAFFIC 
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FiBRiKS-eESELLSCHAFT. 


NE&SELSDOfir. 
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INTERNATIONAL    AUTOMOBILE    RACE. 
VIENNA,  OCTOBER,    1899. 
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DECEMBER  6th,  1899. 

"Symposium  of  Steam  Vehicle  Ei^ineering. 


Dealing  thoroughly  with  this  most  interesting 
problem  as  related  to  vehicles. 


LEADING    ARTICLES. 

Steam  Boilers  for  Motor  Vehicles,  by  R.  I.  Clegg. 

General  Data  on  Steam  and  Fuel,  by  A.  H. 

Advantages  of  Circulation,  by  S.   D.   Mott, 

Efficiency  of  Small   Boilers,  etc.,  by  A.    M.   Herring. 

Automobile  Generators  Under  the  Law,  by  Perry  B.   Rawson. 

Considerations  in  the  Design  of  Vehicle  Boilers,  by   P.   M.   Heldt. 

Shell  or  Water  Tube  Boilers?  by  Wellington  P.   Kidder. 

Boiler  Feeding  Apparatus,  by  R.  L  Clegg. 

A   Practical   Method  of  Utilizing  Exhaust  Steam,  by  Edwin    Kilbum. 

Oil  Fuel  Burners,  by  R.  I.  Clegg. 

A  Coil  Boiler  for  Automobiles,  by  W.   H.  Wakeman. 

The  Elihu  Thomson  Flash  Boiler  and  Steam  Vehicle  System,  by  L.   H. 

Design  for  an  8  H.   P.  Water  Tube  Vehicle  Boiler,  by  H.  K.   Burr. 


rehicles.  Boilers  and  Engines  described  and  illustrated 
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PRICE,     10    CENTS,    STAMPS    OR    COIN. 
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&  F.  IKQEBSOLL,  Editor  luid  Proprietor. 

HuBUCATioN  Orpicx : 

AMEmcAK  Tract  Societtt  Buildwg.     -     150  Nassau  Street. 

NEW    YORK. 

R.  t.  CLEG6.  likdaiilcal  Ultsr. 

SUBSCRIPTION,  FOR  the  Umted  States  asd  Canada. 
ta.oo  a  year,  in  advance.  For  all  foreign  countnes 
included  in  the  Postnl  Union.  $3.00. 

COMMUNICATIONS.— The  Editor  will  be  plca.'*tl  to  receive 
commonications  on  trade  topics  from  any  anthentic 
source.  The  correspondent's  oame  should  in  all  cases 
be  given  as  an  evidence  of  good,  faith,  but  will  nut  be 
published  if  specially  requested. 

t-^  One  week's  notice  required  (or  discontinuance  or  change 
of  advertisements. 


Thx  H0R8BLKSS  AcB,  ISO  Nasun  Street,  Now  York. 
Entered  at  the  New  Yoik  post-office  as  second  class  matter. 

On  Kccoant  of  flie  excessive  dlHconntM  charced 
tty  Sicwr  m'orlE  banks  011  email  cbectte  nuder  llieir 
nc«v  mlc*  aubMcrlbcTB  arc  rcqnciilccl  to  remit  bjr 
Poel  Ofllce  or  Exprratt  money  order  or  M.  IT.  araft. 

Need  of  Standard  Types. 


The  editor  is  constantly  in  receipt  of  letters  from  parties 
in  different  sections  of  the  country  who  wish  to  purchase  mo- 
tor stages  of  various  capacities  and  styles.  Some  of  these  in- 
quirers name  a  seating  capacity  of  20  or  30,  which  is  be- 
yound  the  limit  at  present  reached  by  American  motor  vehicle 
manufacturers.  So  far  as  the  editor  is  aware  no  maker  is  now 
prepared  to  furnish  vehicles  carrying  more  than  six  or  eight 
persons,  and  some  little  lime  is  generally  demanded  for  the 
proper  execution  of  an  order  of  this  kind.  The  pressure  of 
demand  is  such,  howeirer,  that  earlier  deliveries  may  soon  be 
hoped  for,  if  those  seeking  such  vehicles  will  modify  their 
specifications  to  approximate  to  standard  types  which  can  be 
more  quickly  and  cheaply  produced. 


Equal  Rig^hts  Upon  the  Road. 

John  C.  Higdon.  the  St.  Louis  aulomobilist  who  is  being 
sued  for  damages  on  account  of  an  accident  due  to  a  horse 
hti  machine  is  said  to  have  frightened,  requests  that  parties 
who  are  having  or  have  had  a  similar  experience  communi- 
cate with  him  at  once  in  order  that  he  may  have  the  benefit 
of  their  experience  in  court.  He  may  be  addressed  Union 
Trust  Building,  St,  Louis,  Mo. 

Mr.  >Iigdon  should  receive  the  support  of  the  entire  motor 
vehicle  fraternity  in  his  fight  for  equal  rights  upon  the  road. 

Chauffeur  Heavily  Fined  in  Prance. 

'1  he  determination  of  the  Pans  authorities  to  repress  the 
ardent  chauffeurs  who  have  been  imperiling  the  lives  of  the 
ctlizens  by  running  their  carriages  at  reckless  speeds  is  well 
exemplified  in  the  Herald's  cable  dispatches  of  yesterday.  No 
less  a  person  than  a  Count  was  senttnced  to  two  months'  im- 
prisonment and  fined  $1,500  for  breaking  a  lady's  leg  through 
Ins  careless  driving  in  the  Bois  dc  Boulogne. 

llie  sentence  seems  severe  for  a  first  offense  under  the  new 
Ia^v,  but  the  chauffeurs  have  disregarded  repeated  warnings 
of  the  hostile  sentiment  that  was  growing  in  the  public  mind 
in  consequence  of  their  reckless  driving,  and  one  or  two  ex- 
amples  of  this  kind  may  be  necessary  to  remind  these  impet- 
uous gentlemen  that  the  streets  belong  to  the  public.  Heroic 
measures  arc  sometimes  justified,  and  this  seems  to  be  one  of 
the  exceptional  cases  where  it  is  necessary. 


Horses  vs.  Hotor  Accidents. 


The  Vcio,  a  leading  French  bicycle  and  sporting  paper, 
states  that  in  France  during  December  there  were  708  acci- 
dents—52  deaths  and  656  injuries— due  lo  horses,  and  only  ai 
automobile  accidents  (causing  one  death)  in  the  same  period. 

This  comparison  would  be  more  complete  if  some  idea  were 
given  of  the  relative  number  of  horses  and  automobiles  in  the 
country. 
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Explosive  Hotor  Number. 

Among  the  leading  articles  which  will  appear  in  our  Ex- 
plosive Motor  Number  of  Jan.  17  may  be  mentioned:  "Vi- 
braiions  in  Explosive  Motors,"  by  Herbert  L.  Towle  ;  "  Multi- 
Cylinder  Engines,"  by  P.  M.  Hctdt;  "[gnition  and  Ignition 
Troubles."  by  P.  M.  Heldt":  "The  Fuel  Field."  by  P.  L. 
Tygard;  "Explosive  Mixtures,"  by  E.  J.  Stoddard;  "Spark 
Coils."  by  the  same  author;  "Practical  Data  and  Working 
Drawings  of  Small  Gasoline  Motor,"  by  R.  I.  Clcgg,  and 
numerous  olhcr  leading  articles  whose  lilies  have  not  ycl 
come  to  band. 

The  Explosive  Motor  Number  will  be  even  more  valuable 
in  its  particular  branch  of  the  subject  than  the  Steam  Boiler 
Number,  because  the  explosive  motor  is  newer  than  the  steam 
motor,  and  original  investigation  therein  is  not  so  easily 
obtained. 


Cycle  and  Automobile  Show. 

The  management  of  the  show  wish  Id  notify  exhibitors  that 
goods  sent  to  the  show  must  he  marked  with  the  name  of  the 
consignor  and  the  number  of  the  space,  addressed  to  the 
Madison  Square  Garden.  New  York  City,  and  that  goods  will 
be  received  only  at  the  Fourth  Ave.  and  Twenty-seventh  St. 
entrance,  where  a  receiving  clerk  will  lake  charge  and  send 
a  printed  notice  of  the  arrival  of  the  goods  to  the  space  for 
which  they  are  marked.  Charges  of  all  kinds  must  be  prepaid. 
The  show  will  be  opened  from  10  a.  m.  until  10:30  p,  m.  each 
day  from  Saturday.  Jan.  20.  to  the  following  Salunlay.  exclu- 
sive of  Sunday.  Storage  for  goods  can  be  secured  in  the  ex- 
hibition hall. 

With  rach  rente*!  spare  there  is  given  five  coupon  books 
containing  four  adnii.ssiims  for  each  day  of  (he  exhibition, 
being  equal  to  140  admissions  for  the  entire  period  of  ihe 
show.  These  admissions  arc  good  for  exhibitors  and  gentle- 
men only,  and  are  lo  replace  the  exhibitors'  buttons  formerly 
used.  Special  tickets,  if  required,  will  he  issued  for  ladies, 
.Any  regular  <iualificd  bicycle  or  automobile  agent,  manufac- 
turcr.  exhibitor  or  employee  of  exhibitor  will  be  admitted  to 
the  Garden  free  from  y  a.m.  to  i  p.  ni.,  by  giving  his  name 
and  address  at  the  Bureau  of  Inforniatiun  when  entering. 


Lead-Zinc  Accumulators. 


will  yield  about  nine  hours  of  discharge  at  a  constant  cur* 
rent  of  about  2  amperes,  the  voltage  falling  from  256  to  2.1 
and  the  average  being  2.34.  Tliis  corresponds  to  about  18 
ampere-hours  or  42  watt-hours  per  cell,  which  is  at  the  rate 
of  5.6  ampere-hours  ur  13  watt-hours  per  pound  of  cell  com- 
plete with  acid  While  these  results  are  good,  especially  as  it 
is  a  small  cell,  the  report  unfortunately  docs  not  explain 
whether  the  usual  objections  to  these  cells  have  been  over- 
come; the  figures  therefore  serve  merely  to  show  what  capac- 
ity can  be  obtained.  .Another  inventor  of  a  similar  cell  over- 
comes the  ribjeclion  due  to  local  action  by  emptying  the  re- 
taining cell  whenever  the  battery  is  not  in  use,  which  is  done! 
by  having  a  second  tank  connected  to  the  cell  with  a  flexible 
pipe,  and  then  raising  or  lowering  it. — American  Electrician. 


The  fact  that  when  the  negative  or  spongy  [ead  plate  of  the 
usual  lead  accumulator  is  replaced  by  sine,  the  eleclro-mniivc 
force  obtained  is  considerably  higher,  being  about  2.5  volt^, 
has  long  been  known,  and  arcuiTiulators  of  this  kind  have  frc- 
(HU'iitly  been  made;  but  as  far  a*  we  can  learn  they  have  as 
frequently  t>cen  abandoned  The  dfticullies  seem  to  lie  in 
preventing  the  zinc  from  being  dissolved  by  local  action,  when 
the  cell  is  not  in  use.  and  in  the  proper  disposition  of  the  dis- 
solved zinc  on  re-charging,  ns  it  is  apt  to  develop  growth.i 
which  gradually  extend  from  onr  plate  lo  the  other.  Never- 
theless the  hiBb  voltage  .ind  the  lightness  of  the  cell  have 
been  very  tempting  to  inventors.  A  recent  report  of  a  form 
of  this  cell  devised  by  Leitner.  in  the  Elektrotechnischer 
Anzcigcr,  states  that  a  small,  round  cell  weighing  only  3  lbs. 


Removed  to  New  Jersey. 

The  American  Electric  Vehicle  Co.,  formerly  located  in 
Chicago,  III.,  has  moved  to  a  plant  at  Third  and  Ginton  Sis.. 
Ilobokcr,  N.  J.  Of  the  reorganized  company,  J.  Herbert 
Balleiiiine,  of  Newark,  is  president,  C.  E.  Corrigan  ncc- 
presideiit  and  general  manager,  and  George  L.  Lister,  of  Jer- 
•sey  City,  secretary  and  treasurer.  New  machinery  is  beiiig 
installed  and  the  factory  will  be  in  operation  in  a  few  days. 


That  Algebraic  Formula. 

Detroit.  Mich.,  Jan.  6. 
Kditnr  Horseless  Age: 

By  a  clerical  error  or  an  error  of  the  type  ibc  exponent  | 
or  i.x^  was  omitted  from  the  factl^r  V  in  my  reply  to  the  let- 
ter of  J,  F.  B.  in  your  issue  of  Nov.  22,  1899.  Hence  the  just 
criticism  of  Prof.  E.  C.  Oliver  in  your  last  issue. 

U  he  wilt  supply  this  omission,  I  think  the  difficulty  will  dis- 
appear.   Respectfully  yours.  E.  J.  STODDARD. 


The  Gram  Axle  &  Wheel  Co.,  Springfield,  O.,  manufacture  1 
special  hub  which  can  be  readily  substituted  for  the  ordinary 
hub  of  the  Archibald  wheel.  They  recommend  metal  hubs  (or 
wheel  drive,  and  wood  hubs  when  ihc  driving  is  done  from  the 
axle.  They  furnish  any  kind  of  wheel  with  their  patent  axles, 
and  have  fitted  up  with  special  machinery  to  do  ibcir  work  lo 
the  best  advantage 

Tbe  O.  S.  Kelly  Co..  Springfield.  O.,  report  orders  for  six 
steam  plowing  outfits  on  the  English  system,  for  deep  ploving 
in  sugar  countries. 

flic  Olds  Motor  Works,  Detroit.  Mich.,  arc  getting  iheir  new 
plant  in  shape  as  fast  as  possible,  and  expect  to  be  ready  for 
the  market  in  the  tipring.  Th«y  have  two  and  a  half  acres  of 
floor  space,  wharfage  and  every  modern  convenience  to  assist 
them  in  turniuK  out  stationary  and  marine  motors  and  motor 
vehicles  of  all  kinds. 


WANTED. 

Special  contributors  to  The  Horseless  Age  on 
all  important  subjects  relating  to  Motor  Vehicles. 
Fair  compensation.  Address  The  Horseless  Age, 
150  Nassau  Street,  New  York, 


*  Jan.  10.  iMo.  THE    HORSELESS   AGE. 

'  LONDON  NOTES. 


I 
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London,  Dec.  97. 
During  the  past  week  the  secretary  of  the  Automobile 
Club  has  been  going  over  the  proposed  route  for  the  i.ooo- 
mile  trial  which  is  to  take  place  next  spring.  In  view  of  the 
wintry  weather  of  the  past  few  days  he  has  had  a  decidedly 
unpleasant  trip, 

THE  UVEHTOOL  SELF. PR OPU, LED  TRAmC  ASSOCIATION. 

The  opening  meeting  of  the  fourth  session  of  the  Liverpool 
Sclf-Propelled  Traffic  Association  was  held  in  Liverpool  011 
Tuesday  evening,  the  president  (the  Earl  of  Derby)  in  the 
chair. 

Mr.  Calthrop  gave  a  short  address  on  the  subject  of  the 
lare  regul»(ions.  One  of  the  most  important  results  of  the 
trials  was  the  demonstration  of  the  very  great  difficulties  un- 
der which  British  nianufnclurcrs  labored  in  the  effort  to  pro- 
duce motor  wagons  which  were,  on  the  one  hand,  a  mechan- 
ical and  commeicial  success,  and,  on  the  other,  which  con- 
formed with  the  law.  There  were  iniiriensc  improvements  in 
the  vehicles  assembled  at  the  trials  this  year  compared  with 
last  year.  The  restriction  in  1896  of  the  tare  weight  to  the 
pnrely  arbitrary  limit  of  3  tons  had  not  been  justified  by  ex- 
perience since,  or  supported  by  any  valuable  considerations  of 
public  policy  or  safety.  It  was  the  duty  of  the  association  to 
do  what  it  could  to  secure  reform  in  that  respect,  and  by  rais- 
ing the  tare  from  3  ions  to  4  tons,  to  give  fair  play  to  their 
manufacturers. 

Professor  Hcle-Shaw  gave  a  bright  and  interesting  descrip- 
tion of  the  recent  trials  in  Liverpool,  illustrated  by  lantern 
slides,  with  very  important  and  instructive  deductions  from 
the  experiments  and  explanations  as  to  the  varying  systems. 
All  the  exhibited  vehicles  were,  he  con-iidered,  deserving  of 
awards  for  the  excellent  results  they  had  in  one  way  or  an- 
other been  able  lo  achieve. 

The  F^rl  of  Derby  moved  the  adoption  of  the  judges'  re- 
port and  a  hearty  vote  of  thanks  to  those  gentlemen  who  as- 
sisted in  the  trials,  especially  mentioning  the  hard-working 
honorary*  secretary.  Mr.  Shrapnell  Smith. 

The  Earl  in  his  address  pointed  out  that,  while  other  auto- 
mobile associations  have  devoted  attention  more  to  the  lighter 
class  of  vehicle,  the  Liverpool  Associalion  had  dealt  with  the 
problem  of  hca\'y  traffic.  He  congratulated  the  associalion 
on  the  success  which  had  already  attended  their  cfToris,  and 
expressed  belief  that  the  niovenu-tit  was  bound  to  succeed. 
He  did  not  suppose  motor  wagons  would  ever  supersede  rail- 
ways or  even  cartage  by  horse  traction,  hut  they  had  their 
own  distinct  mission,  and  he  believed  they  would  prove  of 
enormous  advantage,  without  in  any  way  displacing  existing 
interests.  Having  regard  to  the  success  which  had  attended 
previous  trials,  he  hoped  they  would  be  continued,  since  it 
was  proved  that  manufacturers  and  inventors  had  derived 
great  benefit  from  ihem. 

UOTOK  \'EHICI£S  FOR  UILITARV  riiRrOSR.<t. 

It  is  definitely  announced  that  as  a  result  of  the  tests  made 
in  the  recent  manoeuvres,  the  German  military  authorities 
have  placed  an  order  with  the  Daimler  Mntorcn  Gesellschaft 
for  five,  motor  wagons  tor  transport  purposes.  The  enter- 
prise of  the  German  War  Department  is  in  strong  contrast 
with  that  shown  by  the  British  War  Office,  to  whom  one  firm 
recently  ofTcred  lo  allow  a  free  trial  of  two  motor  lorries,  but 
which  offer  was.  I  regret  to  say,  rejected  without  comment. 


MUNICrPAL   MOTOK    VEHICLES. 

I  have  in  previous  letters  referred  to  the  enterprise  which  is 
being  shown  by  municipal  councils  in  the  United  Kingdom 
in  the  adoption  of  automobiles.  The  \mc  of  horseless  vehicles 
in  municipal  work  has  now  been  brought  to  the  notice  of  the 
Birmingham  Heahh  Committee,  who  are  considering  the 
expediency  of  adopting  them  for  the  Interception  Depart- 
ment, which  employs  a  large  number  of  horses,  particularly 
at  night.  The  work  is  trying  to  the  horses,  and  it  is  believed 
irom  the  experience  of  other  bodies  that  mechanical  power 
would  prove  more  economical.  A  deputation  of  five  has  been 
appointed  to  visit  a  London  center  where  motor  vehicles  arc 
in  use. 

Negotiations  arc  in  hand  relative  to  the  starting  of  a  service 
of  public  motor  wheels  in  the  Windsor  District.  A  similar 
proposal  is  under  consideration  at  Aberdeen,  the  intention  be- 
ing in  this  case  to  compete  with  a  projected  light  railway. 

CONTINENTAL  RXHIRITIONS. 

Arrangements  are  in  hand  for  the  holding  of  an  automobile 
exhibition  in  Amsterdam.  Holland,  from  March  9  to  18  next. 
A  motor  car  cAhibition  is  also  to  be  held  in  Nurcmbourg, 
Germany,  in  May  next  under  the  nuspices  of  the  Frankische 
.\utomobi]e  Club.  The  Mid-European  Motor  Car  Club  is 
also  contemplating  the  holding  of  a  second  International  Au- 
tomobile Exhibition  in  Berlin  in  igoi. 

HOTOR  OMNIBUSES  IN  RUSSIA. 

According  to  a  report  just  to  hand  from  St.  Petersburg, 
Russia,  two  proposals  to  introduce  a  service  of  motor  omni- 
buses in  that  city  have  been  brought  before  the  municipal 
authorities.  One  syndicate  projects  the  starting  of  services 
of  15-seated  gasoline  motor  omnibuses  over  four  difTcrcnt 
routes — one  to  be  started  within  a  year  and  the  other  three 
within  (he  following  two  years.  The  other  applicants  pro- 
pose to  introduce  i-i-scated  vehicles,  also  propelled  by  gas- 
oline motors,  over  no  less  than  u  routes. 

Some  experiments  arc  at  present  being  carried  out  by  the 
German  postal  authorities  with  an  electric  postal  van  built  by 
the  Gesellschaft  fur  Vcrkchrsunternehmungen,  of  Berlin.  The 
van  is  running  iR  miles  per  day  and  is  said  to  he  giving  satis- 
factory results. 

It  is  stated  that  ararngcmcnts  arc  being  made  for  the  start- 
ing of  a  service  ot  motor  cabs  in  Carlsruhe.  Die  j\ulomobilc. 
of  Berlin,  also  announces  that  a  scrvirr  of  motor  cars  is  about 
to  be  started  between  Veckcrhagen  and  Miinden.  At  Spcycr, 
too.  a  company  is  being  formed  for  a  similar  purpose,  while 
in  .^pril  next  a  service  of  motor  omnibuses  is  to  be  inaugu- 
rated between  Ihnenaii  and  a  number  of  places  in  the  tlistrict. 

A  company  has  just  been  formed  in  Berlin  with  a  capital 
stuck  of  $105,000,  to  be  known  as  Die  Motorwagen  Gesell- 
schaft, to  undertake  the  sale  and  letting  out  of  motor  vehicles. 
The  new  company  will  acquire  the  "Motor  Kutcberei"  of  the 
Allgemeine  Motorwagen  Gesellschaft  and  will  enlarge  the 
same  by  the  addition  of  a  number  of  electrical  and  gasoline 
vehicles. 

A  UlftUAN   GASOLINE  FREIGHT   WAGON. 

A  heavy  motor  wagon,  stated  to  be  capable  of  carrying  a 
load  of  7  tons,  has  lately  been  completed  by  the  Eisenach 
Fahrzcugfabrik,  of  Hiscnach,  Germany.  The  motor,  which  is 
operated  by  gasoline,  is  of  12  h.p.  and  is  located  in  the  fore 
part  of  the  frame.    It  is  fitted  with  water  jacket  and  tube  igni- 
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tion.  Three  fonnard  speeds  of  5,  lo  and  15  kilometers  per 
hour,  as  also  a  reverse  motion  of  4  kilometers,  arc  provided, 
the  power  of  the  motor  hcing  transmitted  by  a  longitudinal 
shaft,  through  bevel  gearing  to  a  cuuntershait  at  the  rear  and 
(rom  the  lalliT  by  pinions  gearing  with  intcrrally  ttiothcd 
rings  bolted  to  the  rear  ro;id  wheels.  The  frame  of  the  wagon 
is  built  up  of  steel  tubing,  the  tubes  being  also  made  to  serve 
for  the  circulation  of  the  cylinder  cooling  water.  The  road 
wheels  are  of  strong  construction,  being  of  metal  with  tubu- 
lar steel  spokes.  The  wagun  is  claimed  ca[^l>le  uf  mounting 
13  per  cent,  gradients. 

THE  »OTOB   1  HADES  ASSOaATION. 

The  recently  formed  Motor  Trades  Association  has  been 
registered  as  a  joint  stock  company  with  a  nominal  capital  of 
£100  in  £1  shares.  Object:  To  protect  the  interests  of 
persons  engaged  in  the  motor  industry,  to  manufacture  and 
deal  in  motor  cars  and  cycles,  and  tif  deemed  desirable)  to  in- 
sure against  accidents  caused  by  or  to  motors. 

AN   INTRRNATIONAL   AITTOMOBILK  CONCKESS. 

Under  the  auspices  of  the  French  Ministry  of  Commerce. 
Industry.  Post  and  Telegraphs,  an  international  congress  on 
automobilism  is  to  be  held  in  Paris  next  year.  The  organiza- 
tion committee  consists  of:  President.  M.  Michel  Levy;  vice- 
presidents,  the  Count  de  Uion  and  M.  G.  Forcsticr;  secre- 
taries, the  Comle  de  Chassclouf-Laubat  and  M.  G.  Collin. 
The  congress  opens  on  July  g  next  and  will  last  a  wctk.  The 
first  meeting  will  be  held  in  the  large  hall  of  the  Palais  des 
Congres.  while  the  club  house  of  the  A.  C.  F.  will  be  the 
locale  of  the  subsequent  gatherings.  The  questions  to  be  dis- 
cussed have  been  divided  into  four  groups:     (i)  History  of 


autontobilisn);  (2)  technical  subjects — motors,  transmission, 
different  methods  of  propulsion,  etc.;  (3)  automobilism  from 
the  economic  standpoint,  and  (4)  international  questions. 
Auiomobilists  o>  any  nationality  are  invited  to  take  part  m 
the  congress  and  arc  invited  tu  send  in  applications  for  mem- 
bcrship  to  llic  secretaries.  Rue  de  Ponthieu  51,  Paris.  The 
membership  subscription  is  ao  trances. 

FINANCIAI.   RKSULTS. 

The  reports  of  two  motor  vehicle  roncems  have  made  their 
appearance  this  week.  The  report  of  the  Beeston  Motor  Co., 
Ltd..  of  Coventry,  is  made  up  to  Aug.  31  last.  "After  charg* 
ing  against  the  revenue  for  the  year  the  cost  of  all  experi- 
ments and  new  models,  there  has  been  a  trading  profit  of 
£713  14s.  6d.  A  fair  number  of  motor  quadricycles.  de- 
signed and  put  upon  the  market  at  the  end  of  last  year.  Iiavc 
been  sold  during  the  present  season,  but  it  became  evident 
in  the  course  of  the  year  that  the  demand  for  that  class  o( 
motor  was  not  likely  to  be  sustained,  the  great  bulk  of  in- 
quiries being  now  for  a  light  carriage  to  carry  two  persons 
side  by  ^ide.  The  company  has  been  successful  in  designing 
a  carriage  lo  meet  this  demand,  which  has  been  favorably  re- 
ceived." 

The  other  report  referred  to  is  that  of  Stirling's  Motor  Car- 
nage. [-Id.,  of  Hamilton,  N.  B.  After  writing  £5.000  off 
good  will,  there  is  a  net  protit  on  the  year's  working  of 
£2,246,  out  of  which  a  dividend  of  5  per  cent  has  been  de- 
clared to  the  stockholders- 

JUDGES*  REPpBTOF  THE    l6qQ   HBAVV   MOTOR  VBtllCtE 

TRIALS   AT   LIVERPOOL. 

The  Liverpool  Self-Propelled  Traffic  Association  has  thii 
week  issued  the  report  of  the  judges  on  the  trials  of  heavy 
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motor  veluclea  heJd  in  July  and  August  last  The  report 
extends  to  over  130  pages  and  is  accompanied  by  numerous 
illustrations  and  diagrams  of  tbe  vehicles  which  took  pan  in 
the  trials.  It  opens  with  an  account  of  tlic  ori^n  of  the 
competition,  followed  by  the  conditions  and  general  arrange- 
ments regarding  the  same,  A  very  complete  illustrated  de- 
scription of  the  conipi.ting  vehicles  occupies  the  next  40 
pages,  while  the  account  of  the  trials  themselves  and  of  the 
results  obtained  occupies  over  50  pages.  The  book  ends  with 
the  "conclusions"  of  the  judges,  which  are  reproduced  below: 

General  Efficiency.— The  vehicles  were  generally  superior 
to  those  submitted  for  trial  last  year  and  can  be  regarded 
as  having  arrived  at  such  degrees  of  mechanical  excellence 
and  efficiency  that  their  use  in  practical  trade  operations  will 
be  attended  with  success  and  economy  as  compared  with 
horse  traction. 

Town  Haulage. — The  vehicles  were  suitable  for  trade  pur- 
poses in  Liverpool  and  neighborhood,  and  merit  recommen- 
dation to  cart  and  team  owners,  and  to  others  requiring  to 
transport  heavy  loads.  The  cfTectivc  speed,  on  set  pavement, 
should  be  double  that  of  horse  drawn  lorries  carrying  equal 
loads,  and  the  difficulties  at  present  experienced  in  ascending 
or  descending  hills  are  overcome  by  the  motor  wagon. 

Distance  Haulage. — The  vehicles  were  capable  of  competing 
advantageously  for  the  transport  of  loads  varying  from  4  up 
to  614  tons  over  distances  up  to  40  miles,  over  which  distance 
a  working  day  of  iz  hours  should  suffice  for  collection,  trans- 
port and  delivery.  This  assumes  railway  rates  to  correspond 
with  those  in  the  Livrrpuol  district. 

Maintenance.— It  seems  necessary  at  present,  where  work  is 
conducted  over  roads  similar  to  those  traversed  during  the 
trials  and  at  speeds  of  from  5  to  6  miles  an  hour,  to  allow 
about  15  per  cent,  per  annum  on  the  prime  cost  of  motor 
wagons  of  the  admirable  design,  workmanship  and  material 
exliibited  in  the  two  to  which  gold  medals  were  awarded. 
The  allowance  may  rise  to  30  per  cent,  for  vehicles  the  con- 
struction of  which  has  not  been  carried  out  in  the  same 
adequate  manner.  Many  sources  of  temporary  breakdown 
which  gave  considerable  trouble  during  the  1S9S  trials  have 
been  removed,  and  the  uncertainty  of  service  consequent  on 
these  referred  to  in  the  6rst  report  has  been  decreased.  The 
judges  suggest  still  better  and  more  thorough  attention  to 
lock  nuts,  collars,  split  pin.<;  and  the  effective  keying  of  wheels, 
all  of  which,  in  view  of  continued  service,  are  well  worthy  of  a 
certain  expenditure  of  time  and  money.  Such  expenditure 
might  prevent  the  breakdowns  which  at  present  are  more 
likely  to  occur  in  self- propel  led  vehicles  running  on  common 
roads  than  under  other  mechanical  conditions.  The  vehicles 
which  competed  could  be  relied  on  for  regular  working  sub- 
ject to  periodic  examination,  maintenance  in  thorough  work- 
iitti  order,  and  to  smalt  improvements  in  the  details  above  re- 
marked upon.  This  is,  of  course,  only  adopting  the  recog- 
nized principles  of  all  locomotive  practice.  The  imperfections 
of  common  roads  are  the  principal  causes  uf  the  heavy 
depreciation  and  maintenance  charges  and  of  whatever  ele- 
ment of  uncertainty  remains  attached  to  any  service  of  motor 
vehicles. 

Control. — The  general  control,  starting,  steering  and  stop- 
ping of  the  vehicles  when  working  on  the  road  and  among 
traffic,  was  superior  to  the  best  types  of  horse  drawn  vehicles. 

Manceuvring. — The  facility  with  which  motor  vehicles  re- 
verse is  of  considerable  importance,  and  in  this  respect  the 
competing  vehicles  proved  to  be  quite  satisfactory.  They 
were  able  to  work  into  and  out  of  an  embayment  of  one  and 


a  half  times  their  own  length  and  draw  up  close  to  and  par- 
allel with  the  wall  of  the  bay,  but  this  particular  manoeuvre 
proved,  in  the  case  of  some  of  the  vehicles,  slightly  more 
tedious  in  its  performance  than  with  horse  drawn  vehicles. 
They  arc  capable  of  going  anywhere  that  horse  vehicles  are 
ordinarily  required  to  go. 

Hill  Climbing. — The  tests  at  Evcrton  demonstrated  that  the 
hill  climbing  powers  of  the  vehicles,  including  stopping  and 
starting  on  a  grade  of  1  in  9  (up  and  down),  were  greatly 
superior  to  those  of  horse  drawn  vehicles. 

Weight  Distribution  for  Adhesion. — The  imporlancc  of 
placing  as  much  as  possible  of  the  weight  of  the  vehicle  upon 
the  driving  axle  cannot  be  magnified,  and  is  seriously  com- 
mended to  the  immediate  attention  of  manufacturers.  No 
vehicle  has  yet  come  before  the  judges  which  would  not  un- 
der some  conditions  have  been  more  efficient  had  more  ad- 
hesion been  available.  The  greater  propulsive  effort  which 
the  engines  were  in  all  cases  capable  of  pruviding  could  not 
be  effectively  applied,  in  several  instances,  because  the  dis- 
tribution of  weight,  when  the  wagon  was  light  or  when  it  was 
laden,  and  sometimes  in  both  cases,  was  not  sufhciently  con- 
centrated upon  the  driving  wheels. 

Operating  Gear.— The  number  of  operations  requiring  at- 
tention from  the  drivers  were  generally  less  than  last  year, 
and  there  were  more  satisfactory  arrangements  of  an  auto- 
matic nature  for  regulating  and  controlling  the  vehicles.  All 
lap3,  levers,  valves,  etc.,  should  be  either  in  front  or  to  one 
side  of,  and  not  behind,  the  driver,  and  should  be  simplified 
and  disposed  for  convenient  manipulation.  It  is  satisfactory 
to  note  that  several  of  the  vehicles  were  so  well  designed  and 
arranged  as  to  admit  of  an  unskilled  driver  being  intrusted 
with  their  management 

Steering. — It  is  highly  important  to  have  absolute  control 
of  steering  by  means  of  a  wheel  and  gear,  and  to  have  no  play 
or  slackness  in  the  connections.  Although  direct  tiller  steer- 
ing is  inadvisable  for  heavy  motor  (ralfic,  the  judges  had 
occasion  to  obsen-e  that,  on  tlic  other  hand,  evils  might  arise 
from  the  action  of  a  wheel  steering  gear  if  it  were  too  slow. 
Such  gear  should  therefore  he  as  rapid  in  action  as  is  con- 
sistent with  reasonable  physical  exertion  on  the  part  of  the 
driver. 

Gearing  and  Transmission. — Both  chain  and  tooth  trans- 
mission were  employed,  and  each  has  special  advantages.  It 
is  undesirable  to  pronounce  in  favor  of  either  system.  Dupli- 
cate gear  wheels  should  be  carried  by  all  motor  vehicles  for 
heavy  loads  which  use  tooth  transmission.  The  conclusion 
arrived  at  in  the  first  report,  (hat  "at  least  two  speed  gears,  or 
an  equivalent  reserve  of  power,  are  essential  to  successful 
working,"  received  ample  confirmation. 

Fuel. — Solid  fuel,  pailicularly  coke,  is  at  present  more 
economical,  liquid  fuel  being  at  a  serious  disadvantage  where 
costs  per  net  ton  mile  arc  a  determining  factor.  Some  better 
means  should  be  adopted  to  prevent  or  intercept  the  particles 
of  dust  and  soot  which  up  to  the  present  cause  considerable 
nuisance,  particularly  when  the  boiler  is  steaming  hard. 

Condensers. — Where  water  13  easily  obtainable  at  points  not 
more  than  15  miles  apart,  it  is  questionable  if  a  condenser  is 
of  any  advantage  unless  its  efficiency  is  very  high.  It  is  to  be 
noted  that  three  of  the  vehicles  using  condensers  did  not  lubri- 
cate their  cylinders,  and  this  might  prove  a  source  of  exces- 
sive wear  in  the  cylinders.  Probably  the  introduction  of 
effective  filtration  or  graphite  lubrication  will  meet  this  objec- 
tion. Filtration  cannot,  apparently,  with  motor  vehicles,  be 
yet  relied  upon  as  effective  in  preventing  lubricants  passing 
into  the  boiler. 
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Speed,— Five  miles  an  hour,  as  permitted  by  law,  seems  at 
present  a  suitable  limit  for  very  heavy  traft'ic.  since  at  higher 
speeds  deterioration  oi  the  framework  and  whrcU  through 
vibration  and  shock  rapidly  occurs.  If  new  inventions  per- 
mit of  higher  speeds  being  attained  without  injury  to  the  ve- 
hicle, or  risk  of  endangering  the  safety  of  the  public,  tlie  pos- 
sibilities in  the  development  of  motor  traffic  for  cheap,  regu- 
lar and  fast  tran.sport  of  goods  appear  to  have  scarcely  any 
limit. 

Future  Competitions. — In  any  future  competition  it  is  ad- 
viiiablc  to  stipulate  (a)  that  no  vehicle  carrying  less  than  4 
tons  of  frtight  be  allowed  to  take  part;  (b)  that  the  boiler, 
tanks,  and  oil  baths  shall  be  fitted  with  drain  plugs  at  their 
lowest  points;  (c)  that  the  cross  section  of  any  pipe  connect- 
ing two  tanks  shall  be  not  less  than  that  of  the  pipe  provided 
for  filling  the  first  tank  of  the  two;  (d)  that  provision  be  made 
to  lock  the  compcn.<;ating  gear. 

Performance.— Four  tons  of  load,  carried  on  the  legal  tare 
of  .1  tons  at  the  legal  speed  of  5  miles  an  hour,  is  the  max- 
imum performance  that  has  so  far  been  obtained  satisfac- 
torily hy  a  four-wheeled  vehicle,  but  a  load  of  7  tons  can  be 
carried  if  a  single  trailer  be  used. 

Wheels. — The  wheels  and  tires  were  generally  efficient,  but 
concentration  of  heavy  loads  upon  the  present  small  area  of 
wheel  contact  is  a  serious  difficulty  in  the  problem  of  goods 
transport  by  motor  vehicles,  and  constitutes  probably  the 
chief  mechanical  cause  of  the  slow  progress  made. 

Legal  Restrictions. — The  difiiculties  impoeed  by  meeting 
the  limit  of  3  tons  tare  under  the  Locomotives  on  Highways 
Act,  1896.  were  again  serious  drawbacks  to  ideal  construction. 
The  strength  of  frames  and  working  parts,  the  area  of  bear- 
ing surfaces,  the  width  of  wheel  tires,  the  available  platform 
area,  the  stoutness  of  the  platforms  and  wood  work  generally, 
and  the  diameters  of  axles  and  shafts  were  consequently  re- 
duced below  what  is  compatible  with  a  satisfactory  life  in  com- 
mercial work.  The  judges  are  unanimously  of  opinion  that 
the  raising  of  the  limit  of  tare  to  4  tons  is  eminently  desira- 
ble in  the  interests  of  proper  economy  and  cfHcicncy.  and  they 
are  further  of  opinion  that  such  an  increase  in  the  tare  weight 
is  for  the  safety  of  the  public  and  in  their  interests. 

Commercial  Rcquircmcnis. — The  judges  hold  strong  views 
that  the  requirements  of  trade  in  large  manufacturing  and 
distributing  centers  cannot  be  met  with  the  load  limit  of  4 
tons,  which  these  and  the  previous  trials  clearly  indicate  as 
the  working  maximum.  To  satisfy  such  requirements  fnlly 
it  is  necessary  to  carry  from  6  to  10  tons  on  one  platform.  It 
is  clear  to  them  thai  ifit;  heavy  motor  wagon  industry  canncu 
in  tliis  country  attain  its  legitimatt^  proportions  until  t)ic  pres- 
ent restrictions  arc  modified  so  as  to  enable  manufacturers  to 
supply  vehicles  capable  of  carrying  loads  of  the  same  weight 
and  bulk  as  those  now  drawn  by  horses.  Self-contained  vehi- 
cles capable  of  transporting  regularly  loads  of  from  6  to  8 
tons  at  from  4  to  5  miles  an  hour,  and  up  to  10  or  13  tons  at 
reduced  speeds,  would  shortly  be  available  were  a  4-ton  tare 
sanctioned. 

A  society  called  the  Compagnia  Tcchnico-Industrialc  per 
Automobili  has  been  organized  at  Rome,  Italy,  to  promote 
the  motnr  vthiclc.  The  plans  of  the  society  include  a  perma- 
nent exposilicin  of  automobiles,  a  club  for  the  encouragement 
of  the  industry,  an  ciniHirium  and  livery  and  a  technical  bu- 
reau. The  society,  which  is  located  at  17-ao  Piar.za  S.  Marco. 
solicit  catalogues  and  other  information  from  American  man- 
ufacturers. 

Simpson  &  Bodman,  Cornbrook,  Manchester,  England,  arc 
about  to  commence  the  erection  of  works  (or  an  increased 


output  of  •itcam  vehicles,  their  generator  and  engine,  recently 
descritjed  in  our  columns,  havitiK  been  shown  to  be  partic- 
ularly adapted  10  vehicle  use  m  rough  country. 

A  company  has  just  been  formed  at  Folkestone,  a  well- 
known  South  Coast  seaside  resort,  to  be  known  as  the  Folke- 
stone &  District  Motor  Co.,  Ltd.,  to  start  a  public  service  o( 
motor  vehicles. 

It  is  reported  from  firussels  that  negotiations  arc  in  hand 
for  the  starling  of  a  service  of  autonmbtles  tii  the  Congo  sim- 
ilar to  that  recently  organized  in  the  French  Soudan. 

The  l.anchestcr  Engine  Co.  has  just  been  registered  with  a 
capital  of  $50o,ix»  to  acquire  certain  inventions  of  Frederick 
W.  Lanchcster,  of  Birmingham,  relating  to  gas  and  oil  motor 
or  other  engines  for  vehicles  and  other  purposes. 

MINOR  MENTION. 

The  Pan-American  Improvement  &  Commercial  Co..  of 
Chicago,  111.,  has  been  changed  to  the  Ftitcher  Moto- Vehicle 
Co. 

H.  H.  Thorpe  is  said  to  be  interested  in  a  company  which 
is  being  organized  to  manufacture  automobiles  at  Minneap- 
olis, Minn. 

The  Washington  (D.  C.)  Electric  Vehicle  Co.,  incorpo- 
rated last  May  with  $6,000,000  capital  stock,  has  decreased  its 
stock  to  $1,350,000. 

Lieut. -Col.  L.  F.  Pinauli.  Deputy  Mini.ster  of  Militia  and 
Defense,  of  Canada,  is  searching  for  motor  lranstH>rts  for 
South  .African  service. 

The  St.  Louis  Gasoline  Motor  Co.,  St.  Louis,  Mo.,  U  in 
the  hands  of  the  law  on  five  attachments  taken  out  by  former 
employees  holding  claims  for  wages.  The  officers  of  the  com- 
pany were  said  to  be  out  of  the  city. 

Edward  L.  Strong.  Gcvcland.  O..  writes  that  he  is  meeting 
with  good  success  in  organizing  Cleveland  automobilists  into 
a  club.  Some  30  members  were  enrolled  at  the  first  formal 
meeting  on   Monday  of  this  week. 

The  American  Rnllcr  Rearing  Co..  Boston,  Mass.,  have 
just  contracted  with  the  New  Vork  Electric  Vehicle  Trans- 
portation Co.  to  fit  the  wheels  of  all  their  cabs  now  in  opera- 
tion with  "A.  R.  B.'"  roller  bearings. 

The  former  employees  of  the  Consolidated  Street  Car  Co., 
of  Cleveland,  O..  who  went  on  strike  last  summer,  have  con- 
structed a  gasoline  omnibus  seating  30  persons  and  propelled 
by  a  JO  h.p.  motor.    It  is  now  undergoing  tests. 

It  h  announced  that  the  control  of  the  General  Carriage 
Co..  holding  the  Livingston  franchise  lo  operate  motor  cabs 
and  omnibuses  in  all  the  large  cities  of  New  York  Slate,  has 
passed  into  new  hands.  Among  the  new  directors  are  Cyrus 
Field.  Judson  and  Joseph  Leiter.  They  promise  a  new  mo- 
tive power. 

The  automobile  parade  which  took  place  on  New  Year's 
day  at  Cleveland.  O.,  was  attended  with  weather  conditions 
far  from  favorable,  a  blinding  snow  storm  accnntpanied  by  a 
high  wind.  Notwithstanding  the  disccmiforts  quite  a  number 
of  vehicles  were  in  line  and  a  crowd  of  several  thousand 
gathered  to  witness  the  demonstration. 

Ihe  Dodge  Machine  Screw  Co..  Boston.  Mass..  have 
moved  into  larger  quarters  and  put  in  special  machinery  for 
turning  out  all  kinds  of  small  metal  motor  vehicle  parts,  such 
as  loo!  steel  btarings.  special  screws,  nuts,  studs,  bolts,  pins. 
etc.  They  are  prepared  to  furnish  estimates  on  any  work  of 
this  kind.    Their  new  addres.1  is  154  Purchase  St. 
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Balanced  Torque  Reaction. 


Wanted— riotor  Buses. 


Chattanuuga,  Tcmi.,  Jan.  J. 

Horseless  Age: 

writer,  lepresenting  a  parly  ot  summer  residents  of 
r»'$  Ridge  (a  Chattanooga  suburb),  is  in  the  market  for 
o  bus  capable  ot  acconinui dating  15  paascnKcrs.  The 
itivc  prosptctus  of  what  is  desired  is  attached, 
fire  prepared,  and  arc  anxious  lo  contract  immediately, 
vite  bids  and  iiivt-stigalioti 

associates  in  the  proposed  purchase  are  Franz  Garden- 
i.  T.  Dewe«5,  B.  F.  Fritts.  T.  W.  Friits,  W.  E.  RaUt, 
iirilfiss,  L.  Gcrstlc,  11.  S.  Probasco,,  Chas.  Kerron,  J. 
u  Dcnian,  D.  M.  Steward,  J.  F.  Johnston  and  Robt. 
ion,  all  oi  Chattanooga. 

0  the  responsibiUty  of  the  parties  interested,  we  refer 
bank  or  banker  in  Chattanooga  or  to  any  of  the  mcr- 
agcncics.     Vcrj*  truly  yours, 

K  MlhTON  B.  OCHS. 

SrECIFICATIUNS. 

tcity. — A  vehicle  that  will  accommudatc  15  passengers 
addition  from  500  to  750  lbs.  ot  baggage. 
earancc. — Wc  desire  to  avoid  expense  in  creating  ap- 
ce,  avoiding  extra  finish  of  cab  and  extra  qualtiy  of 
tcring.  Simply  want  a  comfortable  vehicle,  unprclcn- 
n  appearance  but  to  be  depended  on  fur  work  and 
lity. 

ive  Power. — Wc  think  gasoline  the  most  practical  [or 
rpose,  considering  that  main  part  of  trip  is  in  country 
clecLricity  is  not  available. 

ince  to  Be  Covered- — From  Chattanooga  to  Waldcn's 
—14  miles — to  which  may  be  adilcd  6  miles  to  cover 

1  residences  off  the  in^in  roadway.  In  kaving  the  city 
ling  the  vehicle  would  be  subjected  lo  a  round  trip  cov- 
[O  miles,  one-half  of  which  would  be  made  in  the  cvcn- 
i  the  remaining  half  the  following  morning. 

■actrr  of  Roadway.  Grade,  Etc.— From  2  to  3  miles  of 
streets.  H  tnile  of  bridge  laid  with  timber,  3  miles  of 
e  country-  road.  5  miles  of  mountain.  This  mountain 
I  at  all  times  in  good  repair,  some  portions,  however, 
>Ioppy  and  heavy  following  heavy  rains.  The  average 
of  the  road  is  6  per  cent.,  but  some  portions  (possibly 
in  all)  reach  a  grade  of  10  per  cent.  The  road  on  top 
intain  should  be  givc^n  particular  attention,  as  a  large 
the  surlacc  is  of  sand,  reaching  in  some  places  a  depth 
n  3  to  3  in.  Only  *>"<■'  stream  of  water  is  crossed,  bc- 
'jranch  S  tn  lo  ft.  wide  nn<l  about  an  average  depth  of 
The  bed  of  this  stream  is  about  on  a  level  with  the 
od  approaches  could  be  readily  and  inexpensively  con- 

,— Wc  want  price  on  machine  delivered  in  Chattanooga 
lor  work  and  accompanied  by  an  expert  who  will  op- 
nr  three  or  more  trips. 

-antce. — Manufacturers  to  demonstrate  the  practicabil- 
ihe  vehicle  for  the  work  and  to  guarantee  for  at  least 
ar  against  failure  of  any  working  pans  by  ordinary  use. 
ECSlion. — Before  conslruction  il  would  be  well  for  de- 
to  personally  inve^tigalc  the  roadway,  and  for  our 
satisfaction  wc  would  agree  to  meet  the  expense  of 
nvesUgation. 


Reading  Pa,.  Jan.  6. 
Editor  Horseless  Age: 

f  wish  to  conijratulatc  The  Horseless  Age  on  the  success  of 
iis  endeavors  to  publish  correct  information  on  the  subject  of 
balancing.  There  are  few  branches  of  engine  design  on  which 
popular  niisconccptiun  is  more  rife,  but  1  think  it  will  be  im- 
possible henceforth  for  inch  absurdities  an  the  one  which 
called  forth  my  first  letter  la  find  their  way  into  your  col- 
umns. I  wonder,  by  the  way,  if  the  reason  that  we  are  not 
hearing  anything  further  about  Mr.  A.  M.  Herring's  balanced 
Hyirg  m.ichine  motor,  described  in  your  issue  of  June  7  last. 
is  not  precisely  that  mcniioncd  at  (he  foot  of  page  12  of  my 
article  (see  Explosion  Motor  \umber),  as  requiring  that  all  the 
power  iK  tlelivered  from  the  secondary  shaft.  As  Mr.  Herring 
has  lately  said  that  it  is  impracticable  to  balance  the  torque 
reaction,  owinR  to  the  "noise  and  shock  of  the  gears"  due  to 
backlash,  it  seems  not  improbable  that  became  logrief  through 
trying  tu  do  too  much.  Theoretically  that  flying  machine  motor 
is  in  perfect  t>a1ance.  Practically  the  secondary  shaft  will  out- 
run the  crank  shaft  on  every  compression  stroke,  and  if  the 
gears  arc  much  worn  there  may  be  a  lively  shock  when  their 
working  faces  come  together  again. 

In  the  matter  of  balanced  torque  reaction,  the*  vehicle  motor 
has  an  important  and  almost  unworked  field  before  it.  and  1 
have  no  doubt  myself  that  some  revolutionary  advances  are 
destined  to  be  made  therein.     Sincerely  yours, 

HERBERT  L.  TOWLE. 


rioter  Vehicle  Accident  Insurance. 


Bostftn.  Jan.  6. 
ICdilor  Horseless  Age: 

I  have  noticed  in  your  paper  from  time  to  lime  discussion."; 
of  the  liability  of  owners  and  drivers  of  horseless  vehicles  in 
case  of  accidents  caused  hy  frightened  horses.  Il  seems 
strange  to  me  that  mi  mention  has  been  made  of  the  fact 
that  there  are  companies  tliai  insure  nne  against  all  liability 
in  case  of  accidents  of  this  kind.  The  company  takes  the 
entire  responsibility  of  conducting  the  case,  and,  if  damages 
are  awarded,  pays  them  without  one  cent  of  expense  lo  the 
holder  of  the  policy  aside  from  the  premium,  T  have  a  pnhcy 
of  this  kind  and  recently  caused  an  accident  by  frightening  a 
horse  that  I  feel  sure  would  have  cost  me  at  least  twice  what 
the  policy  did  in  case  I  had  had  to  defend  myself  in  court, 
although  I  do  not  think,  nor  do  the  accident  company,  that  I 
was  in  any  way  to  blame. 

The  policy  of  the  company  is  to  fight  a  case  of  this  kind 
rather  than  settle  nut  of  court,  in  order  to  strengthen  the 
precedent.  HAROI.D  H.  BROWN. 


A  few  years  ago  Bamum  &  Bailey  exhibited  one  of  the 
Duryca  carriages  in  their  street  parades  atid  in  the  circus 
ring.  Now  it  is  announced  that  a  Western  circus  maragcr  is 
figuriuK  with  the  Duryea  Mfg.  Co..  of  Peoria.  111.,  with  the 
purpose  of  equipping  all  tlirir  wagons  and  animal  cages  with 
motors.  Circuses  will  no  doubt  ere  long  be  exhibiting  horses 
as  curiosities. 
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THE  HORSELESS  AGE. 


VoL  EL  No.  16.  Jb 


OUR  FOREIGN  EXCHANGES. 


Traffic  Regulation  and  the  Speed  of 
riotor  Vehicles  on   Highways. 

{QfHtinutd /r»m  last  itsue.) 


Mr.  Mann  thought  Mr.  Crompton's  suggestions  as  to  cycles 
being  pcrmilted  to  use  footpaths  where  roads  were  unfre- 
quented and  bad  cKccllcnt,  and  cited  the  French  practice  in 
support.  In  comparing  the  cost  of  the  electric  trolley  and 
petroleum  car  carriage,  he  fancied  Mr.  Crompton  had  over- 
estimated the  cost  of  one  and  underestimated  the  other. 
Touching  upon  heavy  traffic  regulation,  Mr.  Mann  cited  the 
oft-quoted  example  of  Manchester,  where  lorries  were  not 
allowed  in  the  main  streets  before  6  o'clock  at  night.  He 
thought  with  regard  to  traffic  regulation  that  it  would  be  a 
good  plan  to  have  the  roadway  divided  longitudinally  by 
marks,  so  that  the  tracks  for  heavy  and  light  traffic,  or  for 
mixed  traflic  with  overtaking  space,  were  clearly  defined.  The 
existence  of  such  lines  would  largely  simplify  questions  of 
damage  arising  out  of  collisions,  etc.,  and  would  avoid  Ihe 
confusion  of  evidence  which  occurs  when  such  cases  come  up 
for  decision, 

Mr.  Staplcc  Firth  was  anxious  that,  now  the  trafTic  and 
speed  questions  had  been  so  ably  ventilated,  the  ideas  and 
opinions  expressed  as  to  both  should  be  allowed  to  percolate 
inia  the  proper  channels.  Mr.  Firth  then  referred  to  slack 
driving  of  wagoners  and  teamsters  of  all  sorts  on  country 
roads,  and  proceeded  to  cite  the  many  admirable  provisions 
of  the  statute  of  William.  IV.,  which  gave  aulomobilists  and 
others  such  clear  protection  on  the  highway.  By  one  section, 
the  surveyor  guilty  of  leaving  heaps  of  mud,  etc..  by  the  side 
of  the  road  was  personally  liable  to  a  fine  of  £5,  while  any 
one  who  obstructed  the  road  willfully  by  placing  anything 
thereon  could  be  taken  in  charge  by  tlic  person  obstructed 
and  charged  at  the  nearest  police  court  before  two  magis- 
trates. He  cited  the  case  of  the  High  Wycombe  constable 
who,  to  stop  a  motor  car,  placed  a  baulk  of  timber  across  the 
road,  and  said  that  this  vtry  officer  could  have  been  taken  in 
charge  by  tlie  automobiiist  and  charged  at  his  own  police  sU- 
tion.  The  same  procedure  can  be  followed  with  regard  to  per- 
sons jeering  or  using  bad  language  upon  the  highway.  This 
act  also  lays  down  clearly  the  necessity  for  a  man  to  leaij 
horses  in  tandem  or  triplet,  which  arc  uncontrolled  by  reins 
to  the  driver.  The  British  public  were  at  present  in  some- 
what tlie  same  position  to  the  autocar  as  they  were  to  Ste- 
phenson's locomotive  in  its  early  days.  Having  reviewed  the 
conditions  of  speed.  Mr.  Firth  said  that  after  listening  to  Mr. 
Crompton's  paper  he  considered  they  should  not  carp  at  the 
allotted  12  miles  per  hour.  They  were  fairly  well  off  as  they 
were.  The  prescjit  difficulty  lay  with  the  rural  policeman, 
whose  word  was  always  taken  for  granted.  If  they  couM  in- 
duce the  authorities  to  deal  with  the  real  evil,  which  was  after 
all  the  common  traffic,  they  would  have  done  well. 

Mr.  Shrapnell  Smith  considered  that  the  most  important 
feature  in  the  traffic  regulations  related  to  the  pulling  up  of 
omnibuses  and  heavy  traffic  on  the  near  side.  He  thought 
they  should  and  ought  to  have  fixed  stopping  places.  These 
were  found  convenient  in  Liverpool.  WiUi  regard  to  lorries, 
he  would  draw  attention  to  the  I-iverpool  practice  of  hovels  or 
docks  in  the  buildings  of  warehouses,  which  allowed  the 


horses  and  van  to  be  backed  in  right  under  cover,  and  out  ol 
the  way  of  the  traffic.  Vans  were  not  allowed  to  stand  at  the 
road.sidc,  so  there  was  no  obstruction  to  traffic.  In  his  opin- 
ion the  question  of  speed  was  of  the  very  highest  importance, 
for  with  self  propelled  vehicles,  vehicles  of  high  capital  charge 
were  being  dealt  with,  and  the  cost  of  demurrage  chargeable 
against  same  became  so  serious  an  item  as  to  largely  reduce 
the  advantage  of  the  use  of  motor  vans,  etc  Therefore  it 
was  particularly  essential  to  get  the  most  speed  out  of  these 
vehicles.  On  the  dock  roads,  8  miles  in  length,  it  was  found 
that  by  a  sort  of  tacit  agreement  the  traffic  sorted  itself  into 
heavy  and  light  lines  of  trafiic.  lie  thought,  too,  that  furious 
driving  was  merely  a  relative  matter.  In  the  disorganization 
caused  by  traffic  suddenly  pulling  out,  he  thought  from  his 
experience  with  motor  wagons  fitted  with  cabs  and  other  vehi- 
cles, in  which  the  driver  could  not  see  to  the  rear  or  either 
Rank,  that  a  mirror  ought  to  be  fitted  to  the  dashboard  in  such 
a  way  that  the  driver  could  see  what  was  to  his  rear  on  fais 
oft  side.  Runs  on  motor  cars  had  done  much  for  the  conver- 
sion of  the  Liverpool  authorities.  Tramways  appeared  to  him 
to  be  a  confession  of  bad  roads,  and  the  authorities  of  many 
provincial  cities  were  beginning  to  perceive  that  tramways 
would  not  pay  them,  and  that  their  salvation  was  in  motor 
cars. 

Mr.  Edmunds  cited  the  case  of  Newcastle,  where  the  ques- 
tion of  taking  over  the  tramways  had  been  in  consideration 
for  so  great  a  length  of  time,  that  some  enterprising  people 
had  started  a  motor  car  service,  and  with  fares  at  the  rate  of 
I  penny  per  mile  the  cars  had  been  earning  as  much  as  £19 
per  week,  with  the  result  that  it  was  a  question  whether  t 
motor  system  should  not  be  established  in  lieu  of  electric 
traction. 

Mr.  Calthorp  thought  the  question  of  speed  was  a  matter 
ol  education.  What  was  high  speed  for  one  generation  w« 
low  speed  for  another.  On  the  Continent  and  in  Ihe  United 
States  speeds  of  traffic  were  very  much  in  excess  of  oun. 
When  the  speed  of  the  electric  trams  was  first  discussed  in 
Syracuse,  U.  S.  A.,  it  was  suggested  that  the  high  speed  pro- 
posed would  result  in  the  loss  of  a  few  citizens,  but  it  wai 
considered  that  the  saving  in  time  to  the  rest  of  the  com- 
munity wuuld  balance  the  loss  of  the  few  citizens.  So  the 
high  speed  was  adopted,  but,  happily,  up  to  date  there  had 
been  no  loss. 

Mr.  Lyons  Sampson  having  also  spoken.  Mr.  Crompton 
briefly  replied.  He  considered  the  discussion  much  better 
than  his  paper  deserved,  and  so  thorough  that  little  was  left 
to  deal  with.  He  was  delighted  with  Mr.  Weaver's  speech,  as 
he  was  a  good  specimen  of  a  road  surveyor,  a  cyclist,  and  a 
man  who  had  token  out  a  patent  for  an  exhaust  box  for 
horses.  The  question  of  the  superiorit>-  of  steertd  road  traf- 
fic to  transport  infinitely  more  material  than  by  line  or  train 
he  had  reported  on  years  ago  to  the  Indian  Government.    He 
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nianncr  in  which  gold  was  poured  out' by  reason  of  the  delays 
to  traffic  which  occurred  hourly  in  the  London  streets  was 
not  fractionally  appreciated.  It  caused  an  immense  loss 
\Nith  regard  to  speed  the  fact  was.  what  was  fast  to  one  man 
was  slow  to  another.  The  public  had  to  be  educated  to  speed 
and  would  be  educated  in  time.  The  trouble  was  that  tht 
popular  estimate  of  speed  was  drawn  from  the  horse  and  as 
13  miles  an  hour  was  considered  dangerous  from  an  equine 
point  of  view,  so  that  was  considered  dangerous  to  the  public 
His  object  in  writing  his  paptr  was  purely  suggestive  If  it 
had  the  c fleet  of  provokmg  other  and  more  closcTy  considered 
essays,  he  should  be  satisfied.  They  could  do  much  in  quietly 
educatmg  the  public  that  increased  speed  is  perfectly  safe. 


«.  j«.  10.  iBOo.  THE    HORSELESS   AGE. 

A  riotor  Starting  Device. 
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One  of  the  preliminary  operations  in  starting  an  oil  motor 
is  tbe  rotation  of  the  shaft  by  hand  until  a  firing  charge  is 
obtained.  Usually  this  operation  is  effecled  by  means  of  a 
cranked  handle;  it,  however,  involves  considerable  muscular 
rxcrtion.  especially  when  the  motor  consists  of  two  cylinders. 
At  all  times  it  is  inconvenient,  and  nothing  more  detracts 
from  the  tout  ensemble  of  a  motor  vehicle  than  the  spectacle 
of  the  driver  having  to  go  through  this  "winding  up"  process. 
It  would,  of  course,  be  an  easy  matter  to  provide  a  small  air 
motor  for  this  purpose,  but  in  these  matters  we  follow  rather 
too  slavishly  Continental  practice;  and  as  our  Continental 
riends  arc  content  to  employ  a  simple  handle,  all  or  nearly 
ill  British  motors  are  fitted  with  the  same  primitive  thing. 

A  step  toward  improvement  lias  been  made  by  Mr.  E.  Est- 
court,  M-A.C,  a  well-known  automobilist,  who  has  intro- 
duced a  device  which  should,  wc  think,  commend  itself  to  au- 
tomobili'^ts,  if  for  no  other  reason  than  that  it  renders  it  un- 
necessary for  the  driver  to  descend  from  bis  seat  in  order  to 
I  give  the  preliminary  turn  to  the  motor.  The  device  in  ques- 
tion, as  will  bi  seen  from  the  accompanying  figure,  is  very 
«imple.  A  wheel  with  serrated  tetth  is  keyed  to  the  motor 
shaft.  On  a  drum,  within  which  is  a  coiled  spring,  is  wound 
a  few  turns  of  plate  chain,  the  (rcc  end  of  which  is  led  to  a 
handle;  by  pulling  this  latlrr  the  chain  is  extended  and  made 
^■to  rngage  with  the  toothed  wheel:  this  operation  uncoils  the 
^'^pring-  On  freeing  the  handle  the  spring  coils  itself  up,  and 
in  so  doing  winds  up  the  chain,  which  causes  the  wheel  and 
the  motor  shaft  to  rotate.  Referring  to  the  drawing,  A  is  the 
motor  shaft,  B  the  toothed  wliecl  keyed  to  it.  and  C  is  the 
chain  gearing  with  the  wheel  B.  One  end  of  the  chain  C  is 
fastened  to  a  spring  drum,  D.  the  tendency  of  which  is  to  keep 
the  chain  wound  up  on  the  drum,  and  the  other  end  of  the 
^^  chain  is  secured  to  a  handle,  £,  placed  in  any  convenient  posi- 
^fetion  on  the  car. 
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It  will  be  gathered  that,  in  this  mechaiubni.  there  is  no 
mechanical  advantage,  and  the  same  a.mount  of  muscular 
effort  has  to  be  exerted  as  with  an  ordinary  handle.  Its  great 
merit  is,  as  wc  have  said,  its  convenience,  as  it  enables  the 
driver  to  give  a  few  preliminary  turns  from  the  seat.  We  un- 
derstand this  gear  has  been  fitted  to  a  motor  vehicle,  and  has 
fully  answered  its  purpose. — Automotor. 

The  description  states  that  freeing  the  handle,  etc..  causes 
the  wheel  and  motor  shaft  to  rotate.  From  the  shape  of  the 
wheel,  teeth,  etc.,  wc  judge  that  this  statement  is  a  slip  of  the 
pen  and  that  the  later  paragraphs  more  nearly  describe  the 
action  of  this  simple  and  doubtless  efficient  device. 

R.  I.  C 


The  Abeille  Carbureter. 


The  Abeille  motor  is  provided  with  a  carbureter  no  less  re- 
markable in  point  of  view  of  rugged  sitnpltcity. 

The  carbureter  is  of  the  constant  level  pulverizing  type. 
The  receiver  A  contains  a  float,  B.  acting  by  means  of  the 
hr.im  b  on  a  rod,  C.  which  permits  the  entrance  of  oil.  to 
maintain  the  supply,  Ihrough  the  pipe  E. 

Air  enters  by  the  tube  II,  through  the  lower  part  of  the 
converging  passage  I,  the  throttled  portion  corresponding  to 
the  end  of  the  pipe  E,  and  carries  with  it  the  requisite  Quan- 
tity of  oil  previously  regulated  by  the  size  of  the  opening  J. 

The  mixture  of  air  and  oil  vapor  thus  obtained  is  thrown 
on  the  separating  cone  G,  pierced  with  a  great  number  of 
small  holes  permitting  the  necessary  supply  of  (resh  air  for 
the  treatment  of  the  gas. 

To  this  end  the  hollow  cone  G  is  surmounted  by  a  movable 
cap,  L,  provided  with  four  openings,  O,  which  are  opened  or 
closed  by  the  rotation  of  the  cap  aforesaid.  The  mixture  thus 
regulated  is  delivered  to  the  motor  by  the  tube  K. 

It  is  eas^  to  show  that  this  apparatus  is  tnade  in  rational 


^B  The  chain  C  is  provided  with  a  projection^  H,  preferably  in 
ibe  form  of  an  elongated  link-connecting  roller,  as  shown, 
which  projection,  when  the  spring  D  is  acting  to  wind  up  the 

I  chain  wdl  abut  against  a  fixed  stop,  J,  and  thus  present  the 
drum  from  taking  up  any  more  of  the  chain.  K  is  a  fixed 
flotted  plate  serving  as  a  guide  for  the  chain,  and  to  this  plate 
K  the  slop  J  may  conveniently  be  secured. 

A  pull  on  the  handle  K  will  draw  up  the  slack  of  the  chain 
C  and  bring  it  into  gear  with  the  wheel  B,  and  a  further  pull 
will  cause  the  chain  to  rotate  the  wheel,  thereby  rotating  the 
<lriving  shaft  A  of  the  motor. 


^ 


^. 


.^i^ir^-- 
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fashion  and  thai  the  number  of  the  parts  is  reduced  to  a  min- 
imum. To  adjust  or  cleanse  the  small  opening  J  is  possible 
without  interference  with  the  piping  or  taking  down  the  ap- 
paratus. It  suftices  to  unscrew  the  plug  F  to  withdraw  the 
pipe   E  by  the  lower  part. 

To  empty  the  carbureter  after  a  long  stop  it  is  equally  con- 
venient to  ufiscrew  the  plug  F.— Gaston  Scncier  in  La  Loco- 
motion Automobile. 


The  Bayley  Steam  Lorry. 

At  the  steam  vehicle  trials,  both  at  Richniond  and  Liver- 
pool, we  experienced  some  diftlculty  in  obtaining  particulars 
of  this  vehicle,  about  which  some  rather  cxiravagant  claims 
were  advarted.  The  following  description  relates  to  the  mo- 
tor van  that  Messrs.  Baylcys,  I-td.,  have  tendered  for  to  the 
Chelsea  Vestry:  The  frame  is  of  channel  steel,  and  supported 
on  the  axletrccs  through  ordinary  wagon  plate  springs.  The 
dimensions  of  the  vehicle  arc:  Length,  14  ft.  2  in.;  breadth, 
6  ft.  6  in.:  height,  8  ft.  5  in.  The  wheel  base  is  8  It.  6  in.,  and 
the  wheel  gauges  5  ft.  8  in.  and  S  ft-  10  in..  The  driving 
wheels  are  of  wood  with  steel  stocks  and  dished  tires,  and  are 
3  ft.  diameter;  lire,  5  in.  wide;  leading  wheels,  2  ft.  9  in.  diam- 
eter; tire,  4  in.  wide.  The  motor  is  a  vertical  compound,  the 
cylinders  being  4  in.  -t-  6^^  in.  diameter  X  s'/t-in.  stroke;  rev- 
olutions per  nniiute,  jdo.  The  power  is  transmitted  by  means 
of  bevel  and  spur  gearing  to  internally  toothed  wheels  bolted 
to  the  driving  wheels.  There  arc  two  speeds,  the  velocity 
ratios  between  the  motor  and  driving  wheels  being  lo.i  and 
17.7.  The  generatur  is  of  the  modified  Dc  Diun  type,  having 
70  sq.  ft.  of  heating  surface  and  carrj'ing  steam  up  to  250  lbs. 
per  square  inch.  The  fuel  is  coke,  and  the  consumption  is 
about  7  lbs.  per  mile.  The  weight  is  about  3>i  tons  in  work- 
ing order,  and  a  load  of  about  iH  to  4  tons  can  be  carried  at 
a  s^cd  of  about  6  miles  per  hour.  The  price,  as  tendered  to 
the  Chelsea  Vestry,  is  £650, 


Balancing  of  flotors. 


By  11.  E.  Wimperis,  Wh.  Sc. 


III. 
A  simple  way  of  lookmg  at  the  problem  of  balancing  is  to 
consider  the  engine  as  a  whole  and  to  so  proportion  its  parts 
th.it  when  the  engine  is  working  the  center  of  gravity  of  ihe 
whi>le  machine  remains  in  exactly  the  same  position  relative 
to  the  rest  of  the  car.  If  this  were  ntt.iinrd  then  there  would 
be  absolutely  no  vibration  or  shaking  whatever.  The  diffi- 
culties that  stand  in  one's  way  in  attempting  to  satisfy  thi.^ 
condition  are  several,  the  most  important  of  them  being. 
firstly,  that  owing  to  lack  of  space  the  connecting  rod  has  to 
be  made  short,  and  secondly,  the  surging  action  due  to  the 
swinging  of  the  connecting  rod.  In  fact,  most  of  one's  trou- 
bles arc  due  to  the  connecting  rod.  If  tliis  rod  were  long, 
compared  with  the  radius  of  the  crank  pin  path,  then  the  hal- 
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ancing  difficulties  in  regard  to  it  could  be  overcome  even  for 
two  cylinders  only,  working  side  by  side.  In  any  case  they 
could  be  got  over  if  the  ^gines  worked  end  to  end. 

In  respect  to  the  second  point,  the  difficulty  in  balancing 
arises  from  the  fact  that  the  line  of  action  of  the  acceleration 
force  acting  on  the  connecting  rod  does  not  pass  tluough  the 
center  of  the  crank  shaft,  but  lies  outside  it.  and  so  causes  a 
fluctuating  turning  moment  in  addition  to  the  reciprocating 
forces.  Tlius.  in  Fig.  5.  if  AC  produced  be  the  center  line  of 
the  engine,  and  A  the  crosshead,  AM  the  connecting  rod,  BC 
the  crank,  C  the  center  of  the  crank  shaft,  HF  the  line  of 
action  of  the  acceleration  force  of  connecting  rod  and  pass- 
ing through  H,  then  drop  a  perpendicular  CD  on  to  FH  and 
we  see  that  the  surging  moment  is  F  X  CD,  whereas  if  HF 
had  passed  through  C  there  would  be  no  such  moment  at  all. 


^.y" 


FIG.    6. 

The  way  to  find  out  which  is  the  line  of  action  of  this  force 
is  shown  graphically  in  Fig.  6.  Here  .ABC  is  connecting  rod 
and  crank  as  before,  AB  is  produced  to  P,  meeting  the  ver- 
ticsl  through  C  in  P,  PM  is  parallel  to  AC.  meeting  CB  pro- 
duced in  M,  ML  is  perpendicular  to  AC,  LN  is  perpendicular 
to  connecting  rod  AB.  join  BN  and  draw  Gg  parallel  to  AC, 
join  Cg  and  mark  off  GT  in  accordance  with  what  follows. 
draw  Tt  parallel  to  BN.  and  finally  through  t  dr.iw  tF  parallel 
to  Cg,  then  tK  is  the  line  of  action  of  the  acceleration  force 
of  connecting  rod.     The  point  T  is  found  by  marking  off  a 

k« 
distance  from   G    equnt    to  — .  where  k  is  the  radius  of  iryra- 
AG 

tion  of  the  rod  about  G  and  where  G  is  the  center  of  ffravitjr 
of  the  rod. 

This  figure  is  somewhat  complex,  but  it  gives  several  other 
important  rcsvilts  besides  the  above;  for  instance: 

CN  mca.^iures  the  acceleration  of  the  crosshead. 

CB  nieasurts  the  acceleration  of  the  crank  pin. 

Cg  measures  the  acceleration  of  center  of  gravity  of  rod. 

CP  measures  the  velocity  of  piston. 

It  was  stated  above  that  one  condition  that  would  lend  to 
make  the  balance  more  perfect  was  that  tF  should  pass 
through  C;  the  condition  that  this  should  be  the  case  is  that 
k*=AG  .  GB.  In  an  engine  measured  by  the  writer.  AG 
was  37.3  in.,  GB  was  22.7  in.,  and  k*  =  58o;  in  this  case 
AG  .  GB=850,  which  is  greater  than  k*.  so  that  the  surging 
action  of  the  connecting  rod  was  very  apparent.  Several  ways 
of  making  this  equation  hold  have  been  suggested,  such  as 
producing  the  connecting  rod  beyond  Ihe  big  end,  or  spread- 
ing the  mass  of  the  connecting  rod  out  laterally. 

However,  when  this  condition  docs  hold,  then  the  action  of 
Ihe  connecting  rod  may  be  exactly  replaced  by  considering 
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part  of  the  rcwl  condensed  at  A  and  ihe  other  part  at  B  in  i\k 
GB 

ratio  .  The  problem  of  balancing    is  then  simple,  ihe  p.in 

AG 
condensed  at  A  is  considered  to  be  added  to  the  weight  of 
piston,  piston  rod,  and  cros&hcad,  and  the  part  at  B  can  he 

•considered  as  part  of  the  crank.    Then,  as  the  crank  is  a  sim- 
ply rotating  piece  il  can  be  exactly  balanced  by  a  counler- 
weight.  and  the  crosshcad   masses,  heing  reciprocating,  can 
be  balanced  by  other  reciprocating  masses  going  in  an  oppo- 
site direction,  such  as  the  corresponding  pieces  of  another 
cylinder,  or  ii  there  he  only  one,  by  another  rotating  balance 
weight,  and  so  leave  only  the  vertical  forces  unbalanced. 
Realty  the  difficulties  in  balancing  are  only  structural,  since 
Hif  two  cylinders  working  on  opposite  sides  tjf  the  crank  <ihaft, 
Vas  in  Fig.  7,  were  able  to  be  made  in  line,  perfect  balancing 
would   be  attained,   provided   the   connecting   rods   were   as 
aboTC. 

D 


FlC.   7- 

It  naturally  follows  from  the  preceding  that  some  method 
of  finding  whether  the  equation  k*  =  AG  .  GB  holds  or  not 
would  be  useful.* 

Put  AG  =  l  and  GB^U.  then  it  is  very  ca.<iy  to  find  the 
values  of  II  and  Ij.  since  it  is  only  necessary  to  balance  the  rod 
horizontally,  and  the  point  of  support-  being  the  center  of 
gravity,  the  lengths  \,  and  U  can  be  measured.  Finding  k*  is 
a  liitte  more  trouble,  but  the  easiest  method  (or  at  least  the 
easiest  experimental  ni«thod)  is  tn  suspend  Ihe  connecting 
rod  by  a  slackly  iitiing  pin  through  t1ip  stn-ill  end  and  sec  that 
the  rod  swings  freely  for  a  dozen  swings  or  so,  Then  take 
the  average  time  that  the  rod  takes  to  swing  from  one  side  to 
the  other  and  back  again  and  call  that  time  r;  then  it  is  easy 
to  prove  that — 

or,  if be  taken  to  be  o.S, 

k»  =  J  1,T  «-!,•. 

In  this  fashion  k'  and  h  It  can  be  compared.  In  Fig.  7  it 
wdl  be  noted  thai  the  cylinders  arc  taken  to  be  on  opposite 
sidc^  of  the  crank  shaft,  and  when  this  is  the  case  it  is  possible 
to  arrange  things  so  that  the  obliquity  of  the  connecting  rod 
may  be  neglected.  When,  however,  there  is  only  one  cylin- 
der, or  when  both  work  side  by  side,  there  is  a  small  vibration 
I  induced  which  grows  greater  the  shorter  the  connecting  rod 
is  made. 

Messrs.  Robinson  and  Sankcy  have  pointed  out  that  a  per- 
fect balance  is  attained  in  3  six-Iinr  engine,  hut  aiitnmobilists 
have  to  be  content  with  less  idcnl  conditions.  It  is  evident 
that  a  rotary  engine  such  as  the  Par'^ons'  turbine  is  easily 
balanced,  and  one  rather  anticipates  that  it  is  the  engine  of  the 
future. — The  Automotor. 

*  Noc*  ibiit  thu  condition  bolils  wl  at  ih»  conne^intg  rud  twmn  in  cqiul 
tii—»  whptfcer  M*|icnilcO  from  ckc  bigvnd  or  ibe  unalt  end  :  thn  b  ■  umplv  le«t . 


The  Bolide  Current  Distributer. 


Tbc   Bolide   carnage,   who  has  held    the    kilometer  record 
since  t*st  May  for  petroleum  motor  vehicles,  has  just  been 


provided  by  its  maker,  Mr.  Leon  Lefcbvrc,  with  an  electric 
current  distributer,  which  appears  to  present  several  apprecia- 
ble advantages.  The  cranks  of  the  motor  arc  t8o  deg.  apart, 
therefore  the  respective  times  of  the  action  of  the  two  cylin- 
ders are: 


>S)\ 


'Zey^^ 


Cylinder  A. 

1.  Suction. 

2.  Compression. 

^.  Working  stroke. 
4.  Expulsion. 


Cylinder  B. 

1.  Expulsion. 

2.  Suction. 

3.  Compression. 

4.  Working  stroke. 


The  result  of  this  is,  as  in  all  cylinders  where  the  cranks  are 
thus  placed,  that  the  two  explosions  are  produced  during  half 
the  revolution  of  the  secondary  or  intermediate  shaft— i.  e., 
during  one-fourth  of  the  revolution  of  the  primary  ur  motor 
shaft.  If,  therefore,  the  pinion  controlling  the  lighting  is 
fixed  direct  on  the  motor  shaft,  the  two  poles  which  deter- 
mine the  lighting  in  each  of  the  cylinders  must  be  always  to- 
gether in  the  same  quarter  of  the  circumference  that  they 
describe  around  this  shaft.  These  preliminary  lines  explain 
why.  in  the  Bolide  distributer,  of  which  we  give  an  illustra- 
tion, the  two  cams  1)  and  D'  arc  at  right  angles.  These  two 
cams,  in  ttirning,  alternately  conic  in  contact  with  the  plate 
spring  A,  which  receives  the  primary  current  through  the 
terminal  P.  The  primarj-  current  is  tlnis  opened  and  closed 
twice,  Thus  two  induction  or  secondary  currems  arc  pro- 
duced which  reach  the  terminal  S  one  after  the  other,  being 
produced  by  a  single  coil. 

These  two  induction  currents  are  distributed,  one  to  the 
ignition  tube  of  cylinder  A,  the  other  to  the  ignition  tube  of 
cylinder  B,  also  with  a  certain  intervening  space  of  time.  (See 
small  sketch  above,  tn  which  the  contact  is  made  in  A  the 
third  time,  and  in  B  the  fourth  time.) 

For  this  purpose  the  shaft  of  the  distributer,  in  addition  to 
the  cams,  D  and  D',  is  furnished  with  a  cam,  C.  separated 
from  thein  by  an  ebonite  washer,  sufficiently  thick  to  prevent 
the  sparks  from  jumping  from  one  end  to  the  other.  This 
cam  remains  constantly  in  contact  with  a  tlat  conducting 
spring,  which  transmits  to  it  the  secondary  current  which 
comes  from  the  terminal  S.  In  its  revolution  it  alternately 
touches  the  plate  springs  B  and  B',  which  are  in  circuit  to 
each  of  the  ignition  tubes. 

To  resume,  the  distribution  of  current  is  made  by  two  cams 
and  a  single  spring  for  the  primary  current,  and  two  plate 
springs  and  a  single  cam  for  the  secondary  circuit.  As  can 
readily  he  seen,  this  arrangement  presents  the  advantage  of 
only  requiring  one  coil  to  cfTcct  the  ignition  in  two  cylinders 
(the  motor  running  at  700  revolutions  per  minute). — The 
Automotor. 
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Hish  Pressure  Qas  Accumulators  for 
Automobiles.* 


<A    OKBAM.) 


By   E.    K.   S. 


•  Til*  *<i«*  of  working  wiih  an  ©(fTEWi-hytlrDcen  KctuinuWtnr  under  vi-rj-  preat 

G Maura  wo*  sdczesteil  to  llic  wrii<-r  by  au  ll;iliAii  fricnil.  Signor  A.  Mnii(i<  ulo,  «> 
i«  agii  lu  iS^bT  llie  wnier  i»  well  itwucc  dint  iJie  prui>c>«al>  mail^  are  npcn  lo 
aknotl  uniimJled  (.-ritiruin.  \mt  hr  Ix'prt  liuit  iku  iiriii:ie  may  belp  t./wanlt  a  n»w 
line  of  thuaj[bt  and  exp^rnient  in  t oiuKfctiiiii  with  uLLumuluion.  It  U  W<roniti|[ 
nor*  and  moi^  ondeai  every  Any  llint  Bi.iumiiUior  maker*  ha.vt  got  about  w  iar 
u  it  n  powJble  in  lh«  dcwlopnient  oi  the  ordttmry  lend  plutc  cell. 


It  is  well  kfiowTi  thai  an  ordinary  vohameter  will  act  as  a 
feeble  accunialator  c«U  when  the  electrodes  arc  surrounded 
by  the  constituent  gases  of  water  and  the  projier  outside  con- 
nections are  made.  There  is  every  reason  to  suppose  that 
the  action  would  be  immensely  intensified  if  the  gases  were 
under  a  pressure  of,  say,  3.000  or  4.S00  lbs.  per  square  inch. 

(A)  The  energy  required  for  ordinary  chemical  dtcomposi- 
tion  is  about  3,8a<)  calorics  per  kilogram  of  water,  the  caloric 
being  taken  as  the  quantity  of  heat  necessary  to  raise  1  kilo- 
gram of  water  from  o  dcR.  to  i  deg,  Cent.  It  can  further  be 
shown  that  i  calorie  ^425  kilogrammeters  or  3,081  foot- 
pounds.   Therefore,  3.829  calorics  per  kilogram,  or  2.204  lbs- 

3,8»j  X  3,o8t 

of  water  is  equivalent  to =  5,350.000  foot-pounds 

2.3 
per  pound  of  water. 

(B)  Now,  the  energy  inclosed  in  a  kilogram  of  hydrogen 
and  oxygen  compressed  to  300  atmospheres,  or  4.500  lbs.,  is 
about  loS.ooo  kilogrammeters.  or  254  calories.  This  is  the 
energy  due  to  the  compression  of  the  gases  alone,  and  not 
considering  that  whicli  may  be  furnished  by  chemical  com- 
bination. Expressed  in  English  units,  it  mrans  that  i  kilo- 
grammeter  =  2.204  X  3,28  ^=  7.25  loot-pounds,  and  108,000 
kilogrammeters  would  therefore  be  785.000  foot-pounds,  or 

785,000 

working  backwards, =  354  calories. 

3,o»l 

(C)  The  energy  due  to  the  state  of  compression  of  the  gas 
is,  perhaps,  not  so  great  aa  might  be  expected,  but  the  energy 
provided  by  the  combination  of  hydrogen  and  oxygen  would 
be  very  considerable.  Moreover,  it  is  also  highly  probable 
that  the  combination  of  hydrogen  and  oxygen  would  be 
greatly  facilitated  by  the  high  pressure  of  the  gases  because: 

First — The  gases  would  more  easily  occlude  into  the  elec- 
trodes. 

Second — The  solubility  of  the  two  gases  would  be  consider- 
ably increased,  and  this  would  facilitate  their  recombination 
through  the  water  with  development  of  electric  current. 

CD)  At  a  pressure  of  300  atmospheres,  or  4,500  lbs.,  i  kilo- 
gram of  hydrogen  and  oxygen  gas  would  occupy  a  volume  of 
6  liters,  and  could  furnish  3,829  calories,  or — 
3,829  X  3,081 

■=  6  H.P.  continaed  for  one  hour. 

33.000  X  60 

I  litre  =  I.7S9  EnglJKb  pints. 
1  English  pint  =  35  cubic  inches. 
•  6  litres  =  6  x  i.75g  x  35  =  369  cubic  inches. 

That  is  to  say,  a  cell  in  which  the  space  for  the  gases  was 
369  cu.  in.,  or,  say.  7%  in.  cube,  would,  theoretically  speaking, 
furnish  6  h.p.  for  one  hour.  What  it  would  be  in  practice  the 
writer  docs  not  pretend  to  say.  Perhaps  some  reader  will 
try  the  experiment. 
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(E)  The  occlusion  of  hydrogen  gas  by  the  platinum  elec- 
trode of  a  voltameter  is  a  well-known  phenomenon,  and  we 
may  thus  expect  to  still  further  reduce  the  size  of  our  high- 
pressure  cell  by  employing  a  cathode  made  of  some  metal 
which  occludes  hydrogen  gas  very  readily. 

The  following  arc  approximately  the  absorptive  values  of 
various  metals  in  the  spongy  state  at  normal  temperature  and 
pressure,  and  it  is  at  once  seen  that  palladium  has  this  prop- 
erty to  a  most  remarkable  degree: 

Palladium  (black)   500        volumes. 

Platinum  sponge 49        volumes. 

Gold    46       volumes. 

Iron  19        volumes. 

Nickel  17.5    volumes. 

Copper  4-5    volumes. 

Alummum   2.75  volumes. 

Lead    0.15  volume. 

At  red  heat  palladium  goes  up  to  900.  and  is  as  high  as  950 
volumes  when  uscrl  as  an  electric  cathode,  the  volumes  oc- 
cluded being  retained  when  the  melal  is  cold  and  exposed  It 
is  probable  that  at  the  high  pressure  proposed  the  absorptive 
value  is  much  greater;  but  taking  it  at  900  only  the  sise  ol 
the  cell  will  he  much  reduced. 

<F)  The  atomic  weights  of  palladiam,  nickel,  lead,  and 
aluminum  are  respectively  106,  59.  20?  and  27.  and  it  will 
thus  be  seen  that  palladium  is  not  a  heavy  metal  relatively  to 
lead.  It  is.  however,  very  expensive,  and  the  question  is 
whether  the  amount  required  would  be  so  large  as  to  make  its 
use  impossible  from  the  point  of  view  of  price. 

The  price  of  palladium,  commercially  pure  (wholesale),  is 
about  5  guineas  per  apothecary  ounce.     Now,   the  specific 
gravity  of  palladium  is  11.4  (Thorpe  says  12),  hence  i  cu.  in. 
62.5  X   It. 4 

would  weigh =  .41  lb,  or  6.6  ox.     Therefore  the 

1,72s 
cost  per  cubic  inch  of  commercially  pure  palladium  is  6-6  X 
5.2^  —  £.M- 
(G)  One  ampere  for  one  second  decomposes  (formula  Etoid 

A          .     ..n         t?i     ...  0.01058  X   30  (49'   +  F  —  32°)     .. 
Ayrton  s       Prac.    Elec.  )  h  x  jol  "  '  ^^ 

inrli  of  fi(ater. 

Where  F  is  degrees  Fahrenheit— assume  40  deg. 

h  is  pressure  in  inches  of  mercury — assume  S,ooo  In. 

^  2.500  lbs. 

Then— 

0.0105a   X   30  (459  4-  40)  ,  ».■     .      V     , 

g'ooo  X  101"  — ~~  ~  •''**°^'  cubic  inch  of  water. 

Accordingly  100  ampere-hours  will  decompose  .000061  X 
I0«i  X  60  X  60=  2T.2  cu.  in.  of  water. 

If  100  ampere-hours  are  required  to  dissociate  ai.2  ca  in 
of  water,  then  the  evolved  hydrogen  and  oxygen  gases  would 
on  recombining  give  too  nmpcre-hours  less  the  efficiency  of 
the  apparatus,  and  the  celt  would  consist  of  7  cu.  in.  of  com- 
pressed oxygen  gas  and  14  cu.  in.  of  hydrogen  absorbed  into 
the  palladium  plalc 

Assuming  the  absorptive  value  of  the  palladium  to  be  900. 

14 

then  iu  cubic  con  tents  would  have  lobe =  .0155  of  acatUi.. 

900 

and  the  cost  of  .0155  cu.  in.  of  palladium  at  £34  per  cubic  inch 
would  be  .0155  X  34  X  20  —  los  6d.  That  is  to  say,  the  eel! 
requires  los.  6d.  worth  of  palladium. 

(H)  As  the  quantity  needed  is  small,  while  the  area  of  the 
plate  must  of  necessity  be  large,  the  plate  might  be  made  of 
a  lead  grid  with  the  palladium  deposited  upon  it  in  the  spongy 
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arm.  The  plate  oi  lead  being  ductile  would  allow  o(  vibra- 
lion,  but  it  would  require  to  be  of  small  sectional  area  in  or- 
der to  allow  for  the  expansioa  and  contraction  of  the  palla- 
dium, as  this  metal  extends  laterally  about  1.6  per  cent,  during 

ae  absorption  of  900  volumes  of  hydrogen. 
(I)  Every  one  knows  how  much  the  electric  automobile  is 
handicapped  as  compared  with  the  steam  or  petrol-driven 
car;  how  it  is  impossible  to  travel  across  country  or  for  very 
long  distances  in  towns  because  of  the  necessity  of  having  the 
cells  recharged  or  else  replaced  by  a  new  set  ready  charged. 
Who  knows,  therefore,  but  that  the  solution  of  the  problem 
may  be  found  in  using  the  high  pressure  gas  accumulator 
and  recharging  by  buying  compressed  or  liquefied  hydrogen 
arid  oxygen  gas  from  licensed  dealers  in  much  the  same  way 
that  one  now  buys  petrol?  It  is  conceivable  that  one 
might  carry  enough  compressed  gas  on  the  car  to  enable 
runs  of  longer  duration  to  be  made  than  even  the  petrol- 
driven  car  is  at  present  capable  of.  There  is  also,  of  course, 
ihc  alternative  of  charging  up  the  cells  in  the  ordinary  way  in 
case  the  gases  were  not  available  ready  made, 

(J)  With  regard  to  the  efficiency  of  such  an  arrangement,  it 
is  particularly  interesting  at  the  moment  to  note  that  in  the 
November  issue  of  the  American  Electrician  there  is  a  de- 
tailed description  of  an  electrolytic  generator  constructed  and 
tested  at  the  physical  laboratory  of  Lehigh  University.     The 

I  two  gases  are  given  ofT  ^9  per  cent,  pure,  the  impurity  in 
the  oxygen  being  hydrogen,  and  vice  versa.  With  a  current 
of  10  amperes  the  e.m.f.  required  per  cell  was  36  volts,  which 
1.45 
|BTe  an  efflcicocy  of  - —  =:  40.4  per  ceoi.  The  value  1.45 
3-6 
being  the  theoretical  e.m.f.  in  roUs  required  to  push  X  ampere 
through  an  electrolytic  cell  for  one  second. 

The  conclusions  arrived  at  by  W.  S.  Franklin,  the  writer 
of  the  article,  are:  'That  the  electrolytic  generator  is  en- 
tirely satisfactory  in  every  particular.  There  is  no  corrosion 
of  the  electrodes,  and  the  hard  rubber  withstands  the  action 
of  the  caustic  soda  perfectly.  The  efficiency  under  practical 
conditions  is  as  high  as  40  per  cent.,  and  oxygen  and  hydro- 
gen may  be  produced  more  cheaply  by  means  of  this  generator 
than  by  any  other  method." 

Greater  efficiency  is.  as  a  rule,  the  natural  result  of  working 
at  greater  pressures.  Possibly,  therefore,  the  efficiency  of  the 
apparatus  might  reasonably  be  very  much  higher  than  40  per 
cent.    Chi  lo  sa,  as  the  Italians  say,. 

The  foregoing  is  taken  from  the  Automotor  Journal  and 
well  illustrates  the  main  difficulty  in  power  storage.  Weight 
is  the  ever  present  bugbear  through  the  long  line  of  attempts 
at  useful  reservoirs,  from  fly  wheels  and  springs  to  the  most 
intricate  chemical  and  mechanical  combinations.  Pressures 
of  3,000  lbs.  and  upward  in  connection  with  chemical  decom- 
position of  such  a  drastic  nature  as  Ihc  one  proposed  involve 
heary  tanks  and  other  evident  disadvantages,  while  palladium 
at  near  $40  an  ounce — American  prices— is  almost  prohibj- 
^tive. 

^B  Howerer,  the  article  is  an  interesting  contribution  to  the 
scanty  literature  of  a  subject  which,  so  far  as  motor  vehicles 
are  concerned,  is  of  academic  rather  than  practical  value. 


THE  NEW  BOLLEE  VOITURETTE. 


The  three-wheel  Bollee  voiturctle  is  now  a  well-known  mo- 
tor vehicle,  as  well  in  America  as  in  this  country.  I.a  So- 
diti  des  Voiturettcs  Automobiles,   of   163  Avenue  Victor 


Hugo,  Paris,  with  the  view  of  meeting  the  demands  of  those 
automobilists  who  prefer  four  wheels  to  three,  have  lately 
brought  out  a  new  form  of  vehicle,  a  plan  view  of  which  I 
am  able  to  send  you  herewith.  A  noticeable  feature  in  the 
new  car  is  that  the  two  passengers  are  arranged  to  sit  side 
by  side  instead  of  tandem  fashion.  .\n  examination  of  the 
plan  will  show  that  although  at  first  sight  it  would  appear 
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(hat  considerable  changes  have  been  made  in  the  arrange- 
ments of  the  motor  and  of  the  power  transmission  mechanism. 
yet  that  practically  all  that  has  been  done  has  been  to  take 
the  existing  frame,  with  motor  gasoline  tank  and  speed 
change  gear  fixed,  and  reversing  it,  making  the  rear  of  the 
three-wheel  the  front  of  the  four-wheel  car.  The  frame  is  of 
tubular  construction,  the  motor  being  located  at  B  on  the 
right  hand  forward  side  of  the  car.  E  being  the  carbureter, 
E'  the  silencer,  G  the  Ily  wheels,  U  the  starting  han<lle.  Tlie 
rear  road  wheels  arc  mounted  on  a  hollow  differential  axte, 
O.  supported  by  special  links,  Y,  from  a  bridge.  R.  in  such 
a  way  that,  as  in  the  well-known  three-wheel  machine,  the 
rear  wheels  may  be  moved  slightly  forward,  so  slackening 
the  driving  belt  and  consequently  cutting  out  the  motor,  this 
device  taking  the  place  of  a  friction  clutch.  Three  speeds — 
10.  20  and  30  kilometers  per  hour — arc  provided,  the  power 
being  transmitted  from  the  intermediary  shaft  Q  direct  to 
the  back  axle  by  a  single  driving  bell  working  on  the  pulleys 
O  and  S.  The  variable  speed  gear  and  the  tightening  and 
slackening  of  the  driving  belt  are  controlled  by  a  handle,  sim- 
ilar to  that  in  the  three-wheel  voiturette,  which  is.  however, 
in  the  new  car.  manoeuvred  by  the  right  instead  of  the  left 
hand.  Steering  is  controlled  through  the  front  wheels  by  a 
hand  wheel,  G.  arranged  conveniently  at  the  riders'  left  hand. 
A  foot  pedal  controls  a  Lemoine  brake  acting  on  the  drum  x 
on  the  back  axle.  The  wheels  are  of  the  cycle  type,  shod  with 
pneumatic  tires.  The  pressure  tank  for  the  burner  and  the 
lubricator  arc  arranged  in  the  front  portion  of  the  car.  The 
motor  is  of  slightly  greater  power  than  that  employed  in  the 
three-wheeled  voiturette,  its  new  position  enabling  the  air  to 
have  freer  access  to  the  cooling  ribs.    The  car  is  comfortably 


M.  H.  Vallce.  of  Le  Mans.  France,  whose  «pccta1  racing 
carriage  as  already  been  illustrated  in  this  journal,  has  just 
completed  a  new  ga&oHne  carriage,  shown  \a  the  accompany- 


ing illustration.  The  vehicle,  which  can  accommodate  fouT 
persons,  is  filled  with  two-cylinder  horizunial  motor,  and  i* 
provided  with  three  speeds,  (he  power  o(  the  motor  being 
iraiismilted  from  the  motor  shaft  by  helts  working  on  fast 
and  loose  pulleys  to  a  countershaft,  and  from  ibc  latter  to  the 
rear  axle  by  the  usual  sprocket  wheels  and  chains.  This 
type  of  carriage  can  also  be  fitted  with  a  four-cylinder  motor 
with  direct  transmission  by  one  belt  only  to  a  "live"  axle 
without  any  chains  or  toothed  wheels.  It  is  comfortably  Up- 
holstered, and  is  claimed  to  be  an  excellent  hill  climber. 


THE  CHERRIER  TWO-SPEED  GEAR. 


The  "Chcrrier"  is  the  name  of  the  latest  two  speed  gear  for 
motor  tricycles  and  light  automobiles  to  be  brought  out  in 
France,  where  it  is  being  marketed  by  Dalifol  Sl  Thomas,  of  18 
bis  Faubourg  roissonnicre,  Paris,  From  the  illustrations  it 
will  be  seen  thai  the  motor  shaft  lerminates  in  one  half  of  a 
friction  clutch.  B.  The  male  half  of  the  clutch  B'  is  carried 
on  the  end  of  a  shaft,  O,  in  the  same  line.  On  this  latter 
shaft  are  mounted  two  clutches,  C  D,  the  male  portions  of 


which,  C  D',  arc  controlled  by  a  single  lever,  K,  in  such  a 
way  that  only  one  of  the  clutches  can  be  in  gear  at  a  time. 
For  the  high  gear  the  two  parts  of  the  clutch  C  arc  brought 
into  contact,  the  power  of  the  motor  being  transmitted 
through  the  pinion  F  to  the  large  gear  wheel  E  on  the  tricy- 
cle axle.  For  the  low  gear  the  Jever  K  is  pulled  over  to  the 
opposite  side,  thus  throwing  out  the  clutch  C  and  bringing 
thr  two  parts  of  the  clutch  D  into  engagement.  In  this  posi- 
tion the  power  is  transmitted  to  the  wheel  E  through  the 
pinjons  G  H  I  and  J.  The  spur  wheels  F  and  J  are  always 
in  mesh  with  the  wheel  £,  being  so  arranged  that  as  one  is 
driving  the  other  runs  free  and  vice  versa.  The  gear  is  en- 
tircly  inclosed  in  a  dust  proof  case. 


Automobiles  and  Bicycles. 

The  following  paragraphs  on  the  legal  status  of  the  auto- 
mobile arc  from  the  pen  of  John  C.  Higdon,  St.  Louis.  Mo., 
who  IS  now  defending  a  damage  suit  brought  by  the  owner  of 
a  horse  that  was  frightened  by  Mr.  Higdon's  automobile  and 
caused  an  accident: 

Tn  view  of  the  fact  that  the  automobile  is  just  now  promi- 
nently before  the  public  as  a  business  and  pleasure  vehicle  it 
will  be  of  interest  to  review  recent  court  decisions  on  the  law 
of  the  road. 

A  street  or  a  road  is  in  law  a  public  highway,  and  as  such 
belongs  to  the  public  and  to  all  the  citizens  thereul.  and  all 
have  the  right  to  travel  thereon  by  their  own  selected  modes 
of  conveyance,  whether  it  be  as  foot  passenger*,  bicycle,  ox 
team,  a  four-in-hand  or  an  automobile.  (Coombs  v.  Purring- 
ton,  42  Mc.,  332;  Barker  v.  Savage.  45  N.  Y.,  196;  Common- 
wealth V.  Temple,  t4  Gray.  74.) 

It  is  now  well  settled  that  a  bicycle  is  a  carriage,  and  as 
such  has  an  equal  right  to  the  road  with  all  other  carriages, 
no  more,  no  less.  (L^dd  v.  Allen.  Supreme  Court  New 
Hampshire,  t88t.) 

When  a  traveler  goes  upon  the  public  roads  the  law  pre- 
sunies  that  his  carriage  is  in  such  good  roadworthy  condi- 
tion as  10  make  it  fit  for  the  journey  which  he  undertakes,  and 
if  by  the  neglect  of  the  proper  care  which  a  prudent  man 
would  give  to  his  carriage  or  harness  it  breaks  and  thereby 
causes  damage  to  an  innocent  traveler  the  offender  may  be 
held  to  answer  in  a  suit  at  law.  (Welsh  v.  Lawrence.  2  Chitty, 
362.) 

The  law  has  never  yet  undertaken  to  restrain  citizens  from 
constructing  their  private  vehicles  in  the  manner  best  suited 
to  their  individual  tastes,  or  to  give  to  any  form  o(  private 
carriage  any  rights  or  privileges  superior  to  those  of  any 
other  form,  provided  the  form  is  not  such  as  will  injure  the 
roadway. 

It  has  even  been  held  lawful  to  operate  a  steam  traction 
engine  on  a  roadway,  notwithstanding  it  was  urged  that 
horses  had  been  frightened  by  it. 

The  drivers  of  horses  have  no  more  rights  in  streets  or 
carriage  ways  than  those  usinR  other  common  modes  of  con- 
veyance, and  the  mere  frighi<:ning  of  horses  is  neither  action- 
able as  a  tori  nor  coniplainable  as  a  nuisance,  nor  an  obstruc- 
tion which  city  oft'icers  or  public  boards  are  accountable  for. 
(.Macomber  v,  Nicols,  34  Mich.,  J12;  Moses  v.  Pittsburg,  etc., 
21  III.,  522;  Cook  V.  Charleston,  98  Mass.,  80;  Stone  v.  Hub- 
bardston.  100  Mass..  50;  Keith  v.  Easton,  2  Allen,  552;  Mc- 
Farland  v.  Brown,  1  Bicycling  World,  27.) 

To  say  that  a  new  mode  of  passage  shall  be  banished  from 
the  streets,  no  matter  how  much  the  general  good  may  re- 
quire it.  simply  because  streets  were  not  so  used  in  the  days 
of  Blackstone,  would  hardly  compon  with  the  advancement 
and  enlightenment  of  the  present  age-  (Moses  v.  Pittsburg, 
etc.,  R.  R.  Co..  21  HI.,  522.) 
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SPECIAL    NOTICES. 

o 

AdvcrtLMoOBt*  lKMtt«4  uiiil*r  this  hettdlag  ■!  $2.00  u  Inch  f«r  < 
lMii«,  pmytble  to  ulvsou. 


FOR  SALE. 

Gasoline  carriage,  4  h.  p.  well-balanced  moior.    In 
successful  operation. 

S.  S..  care  of  Horseless  Age. 


FOR   SALE. 

HAVNEji-AfPEicsoN  Phaeton.  Latest  model  Fin- 
est finish.  In  perfect  order — been  run  about  one 
hundred  miles.  Immediate  dcliverv-  Price.  $930. 
List  price.fi, 220.  Apply  THE  HAYNES  APPERSON 
CO.,  Kokomo,  Indiana. 


FOR  SALE  TO  ANY  ONE. 

A  Stanley  Locomobile,  No.  1  Stanhope  Model, 
in  perfect  condition.  Has  been  run  450  miles.  Full 
printed  instructions.  W.  E.  JACKSON,  Jr..  P.  O. 
Box  604,  Augusta,  Ga. 


^         ^^^>^Bi  Of've  Chain. 


^:^ 


SPROCKETS. 
GEARS.    3,»aSuM. 

CuaipeaHiiinit  iiatn- 
StMl  Ba[U.«tt.    .     . 

Boston  floor  Works, 

138  Purchase  SI., 
BOSTON.  MASS 


Seamless  Cold  hw  Steel  Tybing,  '^^S^. 
Shells,  Cjllnders  and  Ms,         f«-onu]X 

DROP  FORCiNCS  AND  8TEEL  STAMPINCe. 

JiNNEr.  mmm  a  go.,  Oruol  BuiUine.  PbiiaitBlphia.  Pi. 


DRY    BATTERIES 

For  Sparking  Gas  and  Gasoline  Motors. 

LONG  LIFE,  RELIABILITY.  HIGH  VOLTAGL 
tV    BDOOESaFUL    USB    FOS    THIS    PVBPOBE. 

Dow  Portable  Electric  £ssislanl  Co.,  ""llsVoT^J::' 


LEONARD  HUNTRESS  DYER, 

Specialty:  Patents  and  Patent  Causes. 

908  C  Street,  N.  W. 

CabltA4drtH:  "  Dmpiltnl,  WitMoQlsn."         WASHINCTON- 

Complete  drawingfs  of  an  AulomobUe  showinfc  and  descrlblopt 
each  part  tn  detail,  difTcrential,  steering.  iran«inisBion  bodv. 
etc.,  with  dimensions,  $5.00,  Suitable  for  any  power.  Paris 
and  supplies.     AUTOMOBILE  SUPPLY  CO..  St.  Louis.  Mo. 


GASOLINE   ENGINE  CASTINGS. 

One  to  four  h.  p.,  for  stationary  marine  or  vehicles ; 
rough  or  partly  finished.  Also  complete  enj^ines, 
carbureters  and  accessories.  LOWELL  MODEL 
CO.,  Box  292,  Lowell,  Mass. 


BILDWIN  DETACHABLE 

|^||l||dO  made  for  .-Xuiomc- 
II H  HI  no  biles,  in  *izes  to  suit 
Jill  rc<(iiircments.  Prompt  deliv- 
eries made.      Address: 

BALDWIN  CYCLE  CHAIN  CO., 

WOllCESTEfl.  MASS..  U.S.*. 


THE  JUMP  SPARK  LEADS 

<;ive  Tbtok 

1    rnch  Jump  Tparlt. 

Wti^hi,  ;iih-. 

lUmen-loKf.  ►  x  4  x  <  tm. 

Pateol  Ap(>lied  Por. 

81  Vamlvwmtet  bi..  Now  )  uxk 


Machinist    with    !•>    Years^  Kxpericnce    in    Oil 

Motors  and  Automobiles  in  I'r.incc,  Germany  and 
America  wishes  position  as  foreman  or  to  take  full 
charge  of  manufacturing  the  same.  Formerly  fore- 
man of  large  Motor  Works  near  N.  Y.  Address 
"MOTOK,"  care  Horsele&s  Age,  N.  Y. 


AUTOMOBILES    MANUFACTURED. 

Automobile  Motors  and  Parts  built  according  to  your  awn 
plans,  or  wc  will  furnish  plans  for  your  approval. 

Our  men  arc  experienced  in  thh  line  and  we  make  a  spccialtj' 
of  reducing  new  inventinnsi  to  a  practical  and  commercial  form. 
THE  AVERY  -S:  JENNESS  CO..  a8  W.  Woshingion  St., Chicago. 


FOR  SALE. 

Stanley  Locomobile  Nik  7.  Stanhope  model.  Cost 
$750.  In  perfect  condition.  Has  been  inn  less  than 
100  miles  making  professional  calls.  Price  $725. 
Owner  wishes  to  buy  a  SianhL-jpe  Model  No.  \, 
specially  suited  to  physician's  use  FRANK  L. 
McKKb,  M.L).  P.  O.  Box  1C.55.  Plymouth.  Pa. 


WANTED  TO  EXCHANGE. 

Handsome  matched,  standard  bred,  gentleman's 
road  team,  with  rubber  tired  buggy,  poli;.  *.haits, 
single  and  double  harness;  all  in  llrstdass  condition; 
cost  over  $1,000.00.  Will  exchange  for  a  Stanley 
Locomobile  in  good  condition.  Address  C.  A. 
BliNJAMIN,  501  S.  West  St,  Syracuse,  N.  Y 


BALL  BEARINGS, 


ANY    «TVLC, TO 
ORDKir. 


DoDCE  Machine  Screw  Co., 

BOSTON. 

Eallmtlts  Ch««r(ull)f  QlvBn  on  All  V«rUlif  ■  of  Turntd  or  Punchtd  Hatal  Parti. 


M.  i».  im. 


THE    HORSELESS   AGE. 


S8 


c«i-J^«-> UPRIGHT  DRILLS 

From  a  tight  Friction  Drill  to  a  42-in.  B.  O.  P.  F.  Drill. 

SEND  FOR  CATALOGUE. 


W.  F.  and  John  Barnes  Co., 

996  Ruby  Street,      =       Rockford,  III. 

(OLUME  FOUR  COMPLETE.  -^^^^- 

■_  To  New  Subscribers  for  Two  Years. 

;END  $4  AND  GET  THIS  VOLUME  BEFORE  IT  IS  EXHAUSTED. 


We  wish  to  place  these  volumes  in  the  hands  of  persons 
permanently  interested  and  therefore  offer  them  only  to  those 
who  will  subscribe  for  two  years  from  April  5th,  1899.     ::    ::    :: 


-  IFTH  NATIONAL  EXHIBITION 

OF  CYCLES,  AUTOMOBILES  AND  ACCESSORIES. 


lADISON  SQUARE  GARDEN, 

BICYCLES 

.   If.    Uoltl   &   (u..  LMM, 
tark  nniiiiln«-iurliiic  f:tt., 
«a~«lu  4'frlr  <■"., 
,  ■'rallioralonr-  A:  Compaur. 

'VAieru  \1  hf^-l  Y%  itrkH, 
'■Mfurd    Vlnniiraf'iurluic  rampanir, 
uc*  A  FrtiKi  ruiiipiiii)'. 
tllall   ^IminfMciiirliiB  <'<>., 
llMb    nNiiiilurturlim  <'iini|iMiir« 
ikliiu  .HaiinrR*!  iirliiic  Tonipsuf, 
,  M.    ■.u^lrr  Ac  <  uaipHDy^ 
4),  Mrarn*  Ac  V<»tnpHny, 
■riir*  Cyt'lfi  «  ••mpHiiy, 
rarnBf  «'><"lr  1  nmpnnr-i 
■mr  niinufiiriiirlD::  <  ompanj, 
>!»«  <QMiiiifnct iirli)-^  roniiianj', 
OMarrll   *  yrlr   «  oinimiir, 
ovtT  t|aiiufn(-itirlii]£  ('ompany, 

ivlby  <>fl-  ^llic.  ^'ompany, 
•ana  H«pl«t»  ryrl*- <~oiii|iunrt 
If  .TlaoufariiiriHlc  4^  oiiipniijr, 
inning  c  yrln  companj, 
tarva  4  jrl*-  t  tmipnitj-f 

O.  .M<-l-t-lba(-h  (  oiiipany-f 
ilnmbii*  Hlrycle  (oiiipanr. 
»rlli   HnriHlii   U'ti4>(-I  I'oiiipanf « 
lluaokro  naitu tHciit rtii;e  <'o«npanr, 
IJwaMki-.-  t^iitf liir^rlnif  «  oHipBiiT, 
rHcp  A    llNrrlnu-loii, 
tli|>**>  Blc^'i'lr  C'umpanj-, 


NEW  YORK  CITY,  JANUARY  20th  TO  27th.  1900. 

EXHIBITORS  TO   DATE: 


I^.  r.  Jainliirr, 

Willi*  l*»rk    How  Bleyclr  rompanyi 
llriKllii:;   MaiKlard  nfff.    ru., 
hiirll  (yell-  I'lltlim^  t'uitipanjrt 
Ji>a(>pb  (itiiillfh. 

AUTOMOBILES 

ludlana  Rio  <-l«*  Company. 

I,ni»nili>    t  iiKiiiinhllo   Company, 

FooitT  A-   <'<>inpnny, 

I'irtdy   l-'.lri-lrl)-   ytlii.  (ompnii), 

('atitla  .*lMniilM<-liiriiiK  Company^ 

Itllirr  Kli-t-trW-  ^V-liti-li'  f 'oiiipaDyt 

liit«*riiutl<)itnl    Aaioinoblla  ic    V>lil4-I« 

Tif-  4  i'TtlpHny, 
Ivfii-KratidrburK  riiiiipany* 
t  rn'rifaii  KM-rlrl**  V«lilfrl«>  <'on>paii>, 
tfivDaral  Ivlirlrlr  Aulonivbllr  To., 

ACCESSORIES 

(')olo  Tradft  Jonraal, 

Standard  %%'«'ldlntt  C'onipaDy, 

Wart*  nrothi-r«>, 

4;rlfnili  \   f  >.lwrll. 

I'Ufoiro  Lamp  Company, 

M.   II.    Kaiibf-r. 

Frank  n<>NMl>r>ri£  r4>iiipaii}rt 

I',  t-'..  Kiiiidy  l.aiitp  A  Muiiary  <'o., 

Ilnof   .VIiiKunK'inrliiic   iv.s 

Uin.    P.    Inlllt^r*>  Nuua, 

F<Mor   \,  Fraa*p  A  C<»., 


ICmplrp  Rnlibrr  nri£.  Co., 

Amert<'Mn-lliii>|iip  I'lr^  4  o., 

H.  F.  4*oiidrlrli  A   <"<iiiipan|r| 

Siraii^  Tire  <'4>iii]>ait) , 

Nailuiial  India  ICiil>b«'r  riinipauy, 

Dlninoitd   Itiihlii-t-  1  tinipnoy, 

Joai-pb  lllxiiii  rriKlblf  Co., 

itlaiiliMttaii  siorai£r>  roiiipaiiy, 

V«rrd>T  nitittifai'lurliiic  <  oiupaajf 

N.  It .  ^P'>^lll»K  I^oimK  4'unipnity« 

f*     U'.  4'oi«  4'i>mpMity, 

i;l*a«<>ii-F«<l<'>->i  llr  I'nmp  <;o  « 

Itlniihnt'aii  Rra-H  rtinipaiiy, 

K,  A.  Ilr»"rlifr  A:  4  t'tiipaity, 

BaduT  llrtt*n  ,Tiri:.  C'oinpHiiy, 

Anivrirnii  S»ddli-  Coiiipaii}, 

C  J.  Kiiilili  sixiM  A  4  ■•ntpany, 

••»«rsr  I,.  Tiiompvon  Company^ 

Cli-vlaiid  tinll  A  I'adal  C^ttinpany, 

■  iidltitiiiixrlU  4  hain  \  Maiiiplnic    I'o. 

Spliirttlli-r  C'oiiipniiy, 

Anirrlt-iiii   llolirr  H>-»rlni[  <'f>iiipaiiy. 

■iOlli  r<-iitury  nf::.  4i>R)punr. 

\nioinHilr  Tiri'  lnn«it>r  f*t., 

Fr«d<'rlck  7laniira«-iiirliiK  <'n., 

Ki'll)    Handle  Bar  4'oinpaiiy, 

J,   (;.    Huonf>r, 

I>.  B.  Mmlili  A  <'oiap«ny» 

1*1.  4;,  (ippfnbclm, 

<'.  J.  I><>\«  ninu. 

Kokomn   Hiibber  f'ompatir, 

F.  A    F.  4'orbtii. 

llrlallto  llnbb4-r  Tlrt'  4'o.. 

Traui»lu(-i-ul    M'lnd<>i«   Nl|£ii  (*o., 

CniiMolldnf i-d   ICiihhiT  Tire  4'»,, 

l.luu*   \V*>»d   A   Sun. 


ft  APPLICATIONS  FOR  SPACE  CAN  BE  MADE  TO 

F  FRANK  W.  SAHGER,  Pns't,  Kitionai  Cycle  EitilDitiOQ  CompaDy,  Hdlson  Sqi&ro  GardeD,  New  York  City,  N.  ¥. 
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I  The 

i    Morseless 


HAS  SUBSCRIBERS  IN 


IndiG, 

Burmah, 

Sast  Irjcfios, 

SandwiOia  IslandSt 

Norway, 

BGlQium, 

Germany, 

I^  ranee, 

Switzerland, 

E,nQland, 

Ireland, 

Scotland, 

Walasi, 

West  Indies, 

Mexico, 

Oentral  A.mericG, 

N  e  \\rfo  u  n  dia  n  d, 

British  Oolunihia, 

Canada^ 

Nova  Scotia, 

New  Bruns-wiok:, 


And  nearly  every   Slate  and  Territory  in   the   United    States. 

$2.00  A  YEAR   IN  ADVANCE. 


;^iuauuuiuiiiiiiiiiiiiiuiiaiiuiiuiuuiuuiuif; 


1.  n.  WW. 


THE  HORSELESS   AGJE. 


SUCCESS. 


[  T  has  been  demonstrated  over  and  over  again  that  the  Winton  Hydro-Carbon 
^       System  Motor  Carriage  is  a  practical  success. 

Two  years  ago  (after  three  years  spent  in  study  and  experiment)  we 
offered  our  first  lot  of  Automobiles  for  the  market.  They  operated  success- 
fully. Upon  that  successful  foundation  we  have  continued  to  build.  Many 
improvements  have  been  made, — substantial  improvements,  which  have  reduced 
our  motor  and  carriage  construction  to  the  minimum  of  simplicity,  so  that  the 
average  intelligent  mind,  without  previous  mechanical  knowledge,  can  quickly 
arrive  at  a  perfect  understanding  of  all  working  parts.  What  we  have  to  offer 
the  buying  market  at  this  time  are  high  grade  productions  born  of  experience. 
Students  of  the  motor  carriage  subject  recognize  and  appreciate  that  this  is  so. 

The  Automobile  Club  of  America  has  decided  that  a  Winton  Hydro- 
Carbon  Motor  Carriage  shall  represent  it  and  compete  for  first  honors  in  the 
International  Race  to  be  held  in  France  during  the  coming  season.  This  club's 
membership  includes  all  the  leading  automobilists  in  America.  If  our  produc- 
tion was  not  practical  and  thoroughly  reliable  the  Winton  Motor  Carriage 
would  not  be  called  upon  to  win  American  honor  in  this  prospective  great 
event. 


WRITE    FOR    CATALOG. 


THE  WINTON  MOTOR  GARRIA6E  CO..    ^ 


CLEVELAND,  OHIO,  U.  S.  A. 


«|tf  «^%^«i^«ft#^  ^  ^  fcf«  «4*  *ii*  «f#  «>|«  *>!#  *j|#  ^  «Si>  «ifrf  *^9( 


FOSTER'S  PATENT 
REVERSIBLE  SCREW 
PROPELLER. 

TTAS  Balanced  BallThnisi,  Perfectly 
*■  '^  Noiseless,  No  Cog  Wheels  tn 
rattle  and  break.  Stronger  than  a 
Solid  Propeller,  and  gives  better  re- 
sults. In  use  by  up  to  date<ras  Kngfine 
Builders.  Catalogue  and  Order 
Blanks  on  Application 


THE   HORSELESS   AGE. 


For  Tacbts,  Lauoches  and  Business  Boats. 

THE  ONLY  RELIABLE    .    . 
REVERSIBLE  PROPELLER. 


VoL  R 


CHAS.  W.  FOSTER, 


Inventor  and  Builder, 
NEW  HAVEN.  -  -  _  _ 


CONN. 


Cbe  Ceacb 
motor  Carriage 

is  a  steam  carriage — the  world's 
universal  and  best- understood 
motive  power.  We  have  resisted 
the  temptation  to  build  too  light, 
although  the  carriage  is  not 
heavy  enough  to  be  unwieldy  in 
appearance  or  action.  It  is  not 
a  "cheap"  carriage  but  a  "good" 
carriage  of  the  very  best  and 
most  thorough  workmanship  all 
through 


CATALOGUE  FftEK. 


LEACH    MOTOR    VEHICLE   CO., 

3IO   Broadway,   Everett,  Mass. 


The  Perret  Dynamo 


FOR 


SPARKING  GAS  ENGINES 


The  [lektron  Mfg.  Co., 


ELECTRICIL  IHCHIKErtl 

.J    SPRINGFIELD,   Ml 


Facts  About  Storage  Batterii 

By  Isaiah  L.  Roberts. 

other  information  on  this  subject  by 
well-known  experts  contained  in  our 

STORAGE    BATTERY    NUMBER,      issue   of  September   21 

PRICE,    10   CENTS.  STAMPS   OR    COIN. 


S,  Jma.  17.  IMML 


THE   HORSELESS    AGE. 


AUTOMOBILE    MANUFACTURERS 

PATENT  No.  639.490.  DATED  DEC.  J 9th.  1899, 


FLEXIBLE  TUBE  CONNECTION 

BCTWEEN  GASOLINE  TANK  AND  BURNER 

T.  R.  ALMOND, 

III  85  Washington  Street,  BROOKLYN.  N.  Y. 


HAND  AND  POWER  PUMPS  [;^i  ^;,V4 

of  Automobile*  and  Pneumatic  Tired  WaRons 

GLEASON-PETERS  AIR  PUMP  CO,, 

MANUFACTURERS, 

20  WEST  HOUSTON  STREET,         NEW  YORK.  U.  8,  A. 


HERE  IS  A  RELIABLE  TWO-CYCLE  ENGINE 


m 


IT  WILL  PAY  YOU  to  investigate.      For  Launches,   Kull  Water  Jacket;   for 
Carnages,  Semi-Watei  Jacket.    Write  and  ask  what  Semi-Water  Jacket  is.    One, 
two  and  three  cylinder,  constant  torque,  minimum  vibration,  noiseless  exhaust. 
Net  Price,  until  March  isl,  on  Single  Cylinder  Engines  complete,  including  Carbu- 
rator-Tank,  Batteries,  Spark-Coil  and   Muffler.     Liquid  Vaporizer  and    Governor 
extra  if  preferred 

3  li.p.  4"  dla.  4i"  stroke    $75 

3  ■•    5"    "    S  "      ••        100 

4  •■    5'    •■    fti"      "        1»5 

6^   "    8"      ■    7  "      "         , 175 

Comfort  pHrfi  and 
cy  tinder  artai  tfitk 
eomp  f  titer  t. 


£•>, 


^~ 


X 


t* 


R^ 


IN  ADDITION  TO  OUR  ENOINE8  WE  OFFER  THE  FOLLOWING  LINE  OF  GOODS: 

A  reliable,  simplf.  iind  iiustwurthy  reversing  screw-wheel  which  is  sold  with  or  without  our  engines. 

A  simple  and  substantial  rear  axle  and  differential  gear  for  medium  weight  run-abouts  and  also  for 
heavy  carriages  of  any  type. 

A  speed  change  gear  and  power  transmission  of  simple,  reliable,  and  appropriate  design,  more 
Mfticularly  adapted  (or  use  in  connection  with  our  own  engines. 

A  strong,  neat,  and  moderate  priced  running  gear  for  moderate  weight  carriages. 

We  are  in  a  position  to  negotiate,  on  the  most  favorable  terms,  for  the  purchase  of  Boats  and  Launches, 
irid  are  prepared  to  take  contracts  for  entire  equipments. 


Scad  50  cents  for  WORKING  MODEL  aad  technical  d'escriptioo  of 
our  engine,  of  great  value  to  anyone  interested  in  gas  eagine  work. 


THE  DENISON  ELECTRICAL  ENGINEERING  CO., 


New  Haven.  Conn.,  U.S. I. 


hBUC 


EW 


^ohk) 


^^BRARY 


R  liOOL 
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THE 


GEOHETRIC  LINE 

^Is  for  screw  machine  work  are  used  and  recom- 
cndcd  by  all  leading  manufacturers  because  ihey 
assess  so  many  points   of  superiority  over  old 
methods. 

are  interested  in  screw  machine  work  of  any 
ad  it  will  pay  you  to  investigate  this  line  of 

tabfe  Seif'Opening  Screw  Cutting  Die  Heads, 
\djusta6/e  Collapsing   Taps,  and 

Adjustable  Hollow  Milling  Tools, 

Manufactured  by  th« 

OMETRIC  DRILL  CO., 

Westville,  Conn.,  U.  S.  A. 


DESCfHfTl¥£ 
MATTER  Ok  D£M AMD. 


The  Whiton  Universal  Automatic 
Gear  Cutting  Machine. 


Most  complete  Gear  Cutter  yet  designed. 
Specially  adapted  to  the  requirements  of  Motor 
Vehicle  Manufacturers.  Already  in  use  in  sevetal 
leading  shops. 

Jf**  FOR  FULL  fiRTICUURS  MUD  LIST  OF  USERS. 

THE  D.E.  WHITON  MACHINE  GO, 

NEW  LONDON,  CONN..  U.  S.  A. 


lOIIvKRS    AND     ENGINKS 


FOR    VEHICLES. 
STEAM    CARRIAGES. 


[Ckrrlav*] 


fTClHii. 


jl 


STEAM  CARRIAfiE,   DOS-ADOS  STYLE. 


,  Engines  mt  Boilers  Cullt  to  Order. 

llso  Steein  Mm)  Wagons  a^d  Omnibjses 


Ml' 


'A.TfPs    r»n    riKCViiARs. 


EDWARD   S.  CLARK,  carri.n"i:M".n-B 

272  Frceport  St.,  Harrison  Square,  liustotu  xMass. 


TliE  HORSELESS  AGE. 


Vot  «,  Ko.i 


STEAM  BOILER  NUMBER 

DECEMBER  6th,  1899. 

Symposium  of  Steam  Vehicle  Engineering! 


Dealing  thoroughly  with  this  most  interesting 
problem  as  related  to  vehicles. 


LEADING    ARTICLES. 

Steam  Boilers  for  Motor  Vehicles,  by  R.   I.  Clegg. 

General  Data  on  Steam  and  Fuel,  by  A.  H. 

Advantages  of  Circulation,  by  S.  D.  Mott. 

Efficiency  of  Small  Boilers,  etc.,  by  A.   M.  Herring. 

Automobile  Generators  Under  the  Law,  by  Perr)'  B.   Rawson. 

Considerations  in  the  Design  of  Vehicle  Boilers,  by   P.  M.   Hetdt 

Shell  or  Water  Tube  Boilers?  by  Wellington  P.   Kidder. 

Boiler  Feeding   Apparatus,  by  R.   I.  Clegg. 

A   Practical   Method  of   Utilizing  Exhaust  Steam,  by  Edwin    Kilburn. 

Oil  Fuel  Burners,  by  R.  L  Clegg. 

A  Coil  Boiler  for  Automobiles,  by  W.   H.  Wakeman. 

The  Elihu  Thomson  Flash  Boiler  and  Steam  Vehicle  System,  by  L.   H. 

Design  for  an  8  H.  P.  Water  Tube  Vehicle  Boiler,  by  H.   K.   Burr. 


Vehicles,  Boilers  and  Engines  described  and  illustrated. 

64    PACES.  56    CUTS. 

PRICE,     10    CENTS,    STAMPS    OR    COIN. 


■UBSCRIBE    FROM    THIS    NUMBER. 
•3.00  A  YKAR  IN    ADVANCE. 


THE    HORSELESS   AGE, 

IDO    NASSAU    STREET,    N.    Y. 


To.  !«,  Jui.  n.  1900. 


THE  HORSELESS   AGE. 


THE  WOODRUFF  PATENT  SYSTEM  OF 
KEYING 


Is  used  by  The  Largest  Automobile  Works  in  this 
Couotiy.  For  Kcjiag  Gcats,  Sprockets,  Cr&nka. 
etc.,  to   Shafts. 


^^@il 


WE  GARRr  4t  SIZES  OF  KEYS  AND  CUTTERS  IN  STOOt 


flKND    FOR    CIRCULAR. 


THE  WHITNEY  MANUFACTURING  Ci).. 

HARTFORD,  CONN.,  U.  8.  «. 


r 


■^^^^%^'%^/«^/%^^^^^^«^^i 


HIGH    GRADE   GASOLINE 

AUTOMOBILE  AND  MARINE!; 
ENGINES.^^^ 

.  THE  CHARLES  B.  KING  CO.,  DETROIT,  MiCH.  ;| 


HASBROUCK  AUTOMOBILES  AND  LAUNCHES. 

pgUIPPEU  with  The  Hasbrouck  Motor,  tl.e  ONLY  ABSOLUTELY 
Odorless  Gasoline  Engine  on  the  market.  We  say  odorless  and  we 
MEAN  odorless,  and  will  demonstrate  it  to  any  one  wishing  to  investigate.  It 
is  NOISELESS  and  ABSOLUTELY  SAFE.  Automobiles  in  Runabout 
and  Surrey  styles.     Modified  Stanhoi>e  pattern.     Launches  from  30  to  50  feet. 


ORDER    NOW    FOR   SPRING 
DELIVERY. 


«■»  7  Ugh  X  Mfar  Btttloury  Eigla 
fln  7  biflli  X  4  ror  Automotdw. 


HflSBROUCK  MOTOR  CO..  68  Broad  Street,  New  York. 

0  K  DRY  battery; 

NEW  GAS  ENGINE  TYPE. 

THE    PROBLEM    SOLVED. 

No  solution  to  slop  over.  No 
missing  of  sparks.  Highest 
voliag«.  Quickest  recupera- 
tion. Long  life.  Unaffected 
by  heat  or  cold.    Compactness. 

Non-Polarizing  Dry  Battery  Co., 

625  Broadway,  New  York. 


PO/MTS  f»  OBDERIKS. 

I.     Name  of  engine, 
s.     Number  of   revolutions   per 
minuie. 

3.  Number  of  sparks   per   mio' 

ote. 

4.  Mode   of   ignition,   whether 

by  spark  coll  or  induction 
coil. 
%.     If  spark  coil,  whether  butting 
or  wiping  spark. 

6.  Kind  of  spark  contact  points, 

whether  ptaiinum,  steel  or 
other  material, 

7,  Average    number    of    houn 

per  day  engine  is  run. 
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V4L  •,!««.  Ml.  i 


'% 


r 


THE   MOTOR  TIRE 

thaj  has  given  the  best  satisfaction.     It's  been  tried  under  all  conditions  -Tn.!  we  have  yet  U>> 
receive  a  complaint. 

WRITE    FOR   PRICES   AND   CATALOGUE. 

THE  GOODYEAR  TIRE  &.  RUBBER  CO..  Akron,  Ohio.  U.  S.  A" 

FOUR  HORSE-POWER  DDPLEX  MOTOR  FOR  AUTOMOBILES' 


-.!>' 


c^tsr 


CUPLEX. 


Ligbtcst  Mot«r  lor  iU  Power  niMlc 
in  ihe  World.  We^[tK,  9a  Ito.  Air 
Coolcii  No  W&ter  JkIdm.  SpM4 
cAn  b«  chAii^  AutoiiuitJcAlIy  froa 
tbe' slowest  to  th«  fAUesI  elrctrtc 
Ignition.  Sclf-OilinK  Noiicless  No 
Vibrmtion. 


PATlWTltD  IN  AMKItlCAllSIt  EflUtPK.  BimAHE  «iC  IMITATIONS 


CREST   MANUFACTURING  CO.,  Dorchester.  Mass..  U.  S.  A. 

THE  LUNKENHEIMER  "VELOX"  SIGHT-   . 
FEED  GRAPHITE  LUBRICATOR 

tt  1^^  KILN  irK<  Mill    |irAii.-<fi<ti>u 

GAS,    GASOLINE    OR    OIL    ENGINES. 

Made  In  Ave  sltM.  haldinit  Irom  S  ">  4  ouoccft  o^  Gnpliiie.     Slnplc  In  opcntion  »Ml  •l«r*r* 
rrllnhlr.     Write  for  iprcijil  rirrul^r  and  cauln^uc  of 

LUBRICATOAS,  OIL  AND  GREASE  CUPS.  VALVES.  Elb. 

All  ffoodft  imde-oiarltcil  "  Luakcnbrimrr"  kUc  entire  «atlftidctinn      Fviimuir*  fatnf»h^)  f.w 
•p«cUl  work  nuofding  to  ilnwin^  anil  •^vcificaiiciai. 

THE  LUNKENHEIMER  CO..  Cincinnati,  Ohio.  U.  S.  k.        '•™"»-  "•'  *-' 
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A  Machine  is  Only  as  Strong^  as  Its  Weakest  Part. 
A  Gas  £n^ine  Is  Reliable  Only  so  Far  as  the 
Prompt  Ig^nition  of  its  Charge  is  Assured 

THE  H-C  DYNAMO  IGNITER 

wilh  pennanenl  maKnct  fields  WILL  POSITIVELY  DO  THIS  work.  If  you  ore 
tired  of  expense  and  annoyance  of  baiteries.  send  for  our  descriptive  pamphlet  and 
investigate,     Ii  will  surely  repay  you, 

SPECIAL  DESIGNS  FOR  AUTOMOBILE  USE. 


THE  HOLTZER-CABOT  ELECTRIC  CO.. 


New    VOflK. 


BOSTON    iBROOKLINO.    MASS. 


CHICAGO 


^ '; 


SOMETHING    NEW 

A    Motor  Vehicle   With   Space  in 
Back  for  Carrying  Packages,  Etc. 


If  you  desire  the  simplest,  most   eanily  understood 
and  managed  motor  vehicle  ever  offered,  write 

ST.  IDOIS  MOTOR  ClltRIIGI  CO., 

MANUFACTURERS  OF  COMPLETE  VEHICLES  ONLY.  St.  LouiSi  Mo.,  U.  S.  A. 


J 


CAUTION. 

PNEUMATIC  TIRES  FOR  AUTOMOBILES  OR  VEHICLES. 


All  persons  are  notified  that  I  am  the  owner  of  the 


TILLINGHAST  PATENT, 


iNumbir  497.971  «l  May  23.  tB93,  lor 
Imyrevflmfnls  In  Piifnnialle  Tlrts-i 


which,  alter  (our  years  i>i  Wu^^duou,  lias  been  susiHined  by  ihe  L'nittfd  Stales  Court,  in  a  decision  by 
Judge  Colt,  on  Novembpr  r4,  1^99. 

This  Patent  covers  all  single  tube  tires  used  for  any  purpose  whatsoever,  including  ihe  great 
majority  of  automobile  fir  vehicle  tires  ;  ai.d  no  persr»n  can  make,  sell  or  use  any  such  tires  without 
a  license  from  me. 

No  license  on  automobile  or  vehicle  tires  has  as  yet  been  granted,  and 

ALL   PERSONS   ARE   WARNED 

that  any  infringement  of  ibc  Tillinghast  Patent  by  the  manufacture;  sale  or  use  of  such  tires  will  be 
prosecuted  to  the  full  exlenl  of  the  law. 

Upon  all  Singk-Tube  Tires  for  automobiles  or  vehicles  made,  sold  or  used  in  the  past,  a 
royalty  must  at  once  be  paid  to  me. 

THEODORE  A.  DODGE.  »- '*03.^»'-;^;-;b--{-^  "*'••'•"  ^ 
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STEAM  IS  THE  BEST  POWER  FOR  AUTOMOBILES 

Steam   Motor  Wagon. 


THIS  STYLE   NOW 
READY. 

OTHER  STYLES  TO 
FOLLOW. 


•> 


'T'HE    Carriage     illustrated 
*      here  is  one  that  will  sat-j 
isfy  the  most  critical,  for  in  if 
is  ctjmbinerl  ihc  fir.est  carriaji 
work  and   the  best   machinis 
«kill  and  workmanship,  and  \i 
is  the  most  practical  and  satis 
factory  pleasure  carriage  one 
can  have. 


FOR  FULL  PARTICULARS  AND  I'HOTOGRAPH  ADDRESS 

STANLEY    MANUFACTURING    CO. 

No.  117  LINCOLN  STREET,  BOSTON.  MASS. 


Diaixxond    Tire 


/ 


THE 

DIAMOND 

RUBBER  Ca 

AKRON, 

a 


ARE 

EXCLUSIVELY  USED 

ON 

PUBLIC     AUTOMOBILES 

IN 

New  York, 

Boston, 

Philadelphia, 

Chicago. 

Investigate  their  Record  and  Learn  Something 
about  Cost   of  Operation  per  Mile 

MADE  iN^AKRON.  o.    jHE    DIAMOND    RUBBER    CO. 
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DEVOTED  TO  MOTOR  INTERESTS. 
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PuBLicATioH  Orric«; 

AKtRiCAU  TtkCT  Society  BuiLDinc,  ISO  Nassau  Street, 

NEW    YORK. 

H  L  CIEGG,  HiamdtM  £dhv. 

STJBSCRIPTION,  for  thk  Umted  States  and  Canada. 
$2.00  B  year,  in  advance.  For  all  foreign  countriea 
Included  in  the  Postal  Udiod.  $3.00. 

COMMUNICATIONS.— The  Editor  will  be  pleased  to  receive 
commuDicatioos  on  trade  topics  from  any  atitbentic 
source.  The  correspondent's  name  should  in  nil  cases 
be  ifiven  as  an  evidence  of  good  faith,  but  will  not  be 
published  if  specially  requested. 

rOne  week's  noilcc  required  (or  discontinuance  or  change 
of  advertisements. 


Tux  HoRSELSss  Age,  150  Nassau  Street,  New  York. 
Entered  at  the  New  York  post-office  as  second  class  matter. 

on  «cconnl  of  Cbc  emc^iHilve  illacoani*  charv«^ 
l>T  Ma'vr  Tork  tianlcw  011  ■mall  ctieclCB  under  itielr 
new  rule.  autiAcrlbera  are  rcqucatcd  to  remit  by 
Poat  Office  or  Kxpreaa  money  order  or  Bl.  T.  draft. 

The  Explosive  flotor. 


We  have  called  this  our  Explosive  Motor  Number,  because 
it  is  devoted  exclusively  to  that  type  of  motor  in  which  power 
ta  developed  by  an  explosion  as  contradistinguished  from  a 
more  gradual  expansion  of  gases  id  the  cylinder. 

Some  of  our  friends  have  told  us  that  they  think  the  name 
a  mistake,  and  one  of  our  readers,  quoted  elsewhere  in  this 
issue,  believes  it  a  misnomer,  contending  that  no  explosion 
takes  place  in  the  cylinder  of  a  gasoline  engine.  Those  who 
object  to  our  title  take  the  ground  that  it  is  likely  to  mislead 
the  public  and  inspire  them  with  further  dread  of  a  machine 
which  generates  its  power  in  so  violent  a  manner  and  which 
on  this  account  has  been  falsely  described  as  "dangerous"  by 
rival  interests, 

W<  differ  from  our  friends  in  this  matter.  We  believe  the 
bc«t  way  to  promota  aa  honest  industry  is  to  tell  the  truth 


about  it    If  there  is  a  bogy,  a  superstition  or  a  delusion  of 
which  mankind  are  ignorantly  afraid,  we  believe  the  wisest 
course  is  to  drag  it  into  the  light  of  day.  expose  its  weakness 
and  destroy  it    Falsehood  should  be  met  with  truth,  miscon- 
ception and  error  with  explanation  and  free  discussion.    Con- 
cealment and  evasion  will  only  perpetuate  their  hold  upon 
the   human   mind.     Gasoline   motors  are  explosive   motors. 
According  to  the  best  English  usage  an  explosion  is  the  vio- 
lent shock  due  to  the  ignition  and  rapid  expansion  of  gases, 
and  this  is  exactly  wlut  occurs  in  the  cylinder  of  a  gasoline 
motor.    But  such  motors  are  not  dangerous  on  this  account^ 
i.  e.,  liable  to  explode.    Far  from  it.    The  term  merely  applies 
to  the  method  of  generatmg  power  within  the  cylinder  by 
means  of  the  ignition  of  an  explosive  mixture  of  hydrocarbon 
vapor  and  air.    Inside  the  cylinder  only  does  the  vapor  come 
in  contact  with  &re,  and  there  In  the  exactly  measured  pro- 
portions necessary  to  produce  an  explosion.    The  small  sup- 
ply of  gasoline  carried  on  the  vehicle  is  kept  in  a  tank  at  a  dis- 
tance frotn  the  motor,  and  when  electric  ignition  is  employed 
there  is  positively  no  fire  possible  except  from  the  careless 
handling  of  the  fuel  in  renewing  the  supply  in  the  tank.    So 
far  as  safety  Is  concerned,  therefore,  the  gasoline  vehicle  is 
almost  on  a  par  with  the  electric  vehicle,  in  which  fire  and 
even  explosion  are  not  wholly  unknown  in  consequence  of  (he 
crossing  of  wires  or  the    generation  of  inflammable  gases 
from  the  storage  batteries.    As  compared  with  the  steam  en- 
gine, the  explosive  motor  has  the  advantages  of  not  burning 
fuel  in  the  open  air,  as  is  necessary  up  to  the  present  time  in 
steam  vehicles,  of  lower  fuel  consumption,  and  of  dispensing 
with  the  boiler  altogether.    Important  points  of  superiority  of 
the  gasoline  over  the  electric  vehicle  are  lighter  weight,  wider 
radius,  cheaper  first  cost  and  operation,  case  of  obtaining  fuel 
and  much  greater  durability  and  general  availability.    There 
is  about  the  gasoline  vehicle  no  part  approaching  the  storage 
battery  in  delicacy  and  liability  to  gel  out  of  order. 

Producing  power  with  such  rapid  combustion  and  with  such 
liberal  use  of  free  atmospheric  air.  the  gasoline  or  oil  motor 
is,  in  its  consumption  of  fuel,  the  most  economical  power 
known. 
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But  tlic  perfect  ideal  is  tio  Diore  to  be  found  in  motors  than 
til  other  things.  The  gasohnc  motor  has  certain  drawbacks 
directJy  tracrable  to  the  explosive  character  of  its  impulse. 
To  withstand  ihc  shocks  of  the  explosions  a  heavier  construc- 
tion is  required  than  is  necessary  in  the  steam  engine  (some- 
what heavier,  even,  tlian  the  entire  steam  plant  of  engioc  and 
builer  combined).  A  fly  wheel  of  substantial  weight  must  be 
used  ill  order  to  i>torc  up  energy  between  impulses,  and  the 
regular  and  reliable  ignition  of  the  explosive  mixture  in  tlic 
cylinder  is  not  easily  attained  by  the  electric  method,  which 
IS  admittedly  preferable  to  the  hot  tube  (or  vehicle  service  on 
the  grounds  of  safety  and  case  of  regtflalion  or  timing. 

Perhaps  the  ignition  difficulty  is  the  moat  serious  one 
encountered  by  the  average  maker  and  user  of  gasoline  vehi- 
cles in  ihe  United  States  to-day,  and  we  have  therefore  de- 
voted considerable  space  in  this  special  issue  to  that  subject. 
Vibration  is  no  doubt  a  serious  objection  against  the  explo- 
sive motor,  but  its  importance  has  been  somewhat  exaggerated 
by  ihe  American  public,  whose  education  in  motor  vehicles 
hA»  been  too  much  confined  to  the  hostile  and  one-sided  criti- 
cisms of  the  Lead  Cab  Trust.  If  it  were  not  possible  to  im* 
prove  upon  the  best  existing  models  with  respect  to  vibra- 
tion, the  gasoline  vehicle  would  still  have  a  great  5eld  before 
it  Ic  the  horseless  era.  Excessive  vibrations  ore.  experienced 
only  when  the  vehicle  is  at  rest  and  the  motor  running,  and 
as  these  condiiions  seldom  co-exist,  the  objection  may  he  classed 
among  the  many  hypcrcriticisms  which  a  finical  and  unin- 
formed public  have  passed  upon  this  vehicle  motor  of  such 
great  and  certain  promise. 

Another  weak  point  in  expIosiv«  motors,  particularly  those 
of  the  early  experimental  period,  is  the  disagreeable  odor  of 
the  exhaust;  but  the  editor  is  of  the  opinion  that  this  trou- 
ble in  almost  every  instance  can  be  traced  to  faulty  mixture 
and  unreliable  ignition — i.  e.,  incomplete  combustion  or  no 
combustion  at  all.  With  careful  attention  to  these  two  points 
the  exhaust  of  the  explosive  motor  should  be  almost  odorless. 
Other  cummonly  mentioned  defects  of  the  explosive  vehi- 
cle motrir  arc  the  starting  by  manual  labor  and  the  want  of 
elasticity  or  reserve  power  for  starting  a  hcary  load  from  a 
standstill  and  for  sudden  emergencies.  These  defects  are  be- 
ing in  part  overcome,  the  f<jrn)tr  by  the  use  of  automatic 
starters,  which  add  some  complication,  it  ts  true,  and  the  lat- 
ter by  the  use  of  reducing  gears  and  by  advancing  the  point 
of  Ignition  nf  the  explosive  charge  and  thus  increasing  spec  ' 
and  power.  The  explosive  vehicle  motor  is  thus  gaining  in 
flexibility  every  day,  although  in  this  important  particular  t: 
cannot  compare  favorably  with  the  steam  engine. 

The  reader  will  find  in  this  issue  nearly  all  the  moot  ques- 
tions connected  with  the  explosive  vehicle  motor  treated  in  a 
scientific  manner.  We  have  asked  our  experts  to  delve  into 
the  .subject  deeply  and  give  us  the  formulated  data  undcrl>-ing 
this  type  of  motor,  so  that  we  mlghi  fumiiih  a  solid  (ounda- 
linn  for  fultire  dcvelopmenl.  clear  away  some  of  the  distorted 
notions  which  have  taken  root  in  regard  to  this  motor,  and 


give  It  the  impetus  on  this  side  of  the  water  which  its  merit 
deserves.  On  the  Continent  an  experience  oi  many  years 
lias  determined  the  position  of  the  gasoline  vehicle.  In  the 
field  of  liglit  work  it  has  taken  the  lead  over  all  competitors 
for  economy  and  general  serviceability.  A  like  growth  in  pop- 
ularity is  sure  to  be  witnessed  here  within  the  next  (ew  years. 
Our  present  backwardness  is  traceable  to  the  undue  promi- 
nence that  has  bccD  given  to  the  electric  vehicle  by  the  Lead 
Cab  Trust,  and  to  the  complexity  and  newness  of  the  prob> 
lems  related  to  it  The  engineer  who  would  construct  a  suc- 
cessful gasoline  machine  must  -carry  his  researches  and  ex- 
periments far  into  the  fields  of  chemistry,  mechanics  and  elec- 
tricity. The  problem  of  the  electric  or  the  steam  vehicle  ii 
simple  in  comparison.  The  game,  however,  is  worth  the  can- 
dle. In  the  opinion  of  well-informed  observers  the  growth  of 
the  explosive  motor  industry  within  the  next  decade  wiU  be 
almost  phenomenal.  This  power  seems  destined  to  compete 
with  other  motive  powers  in  nearly  all  branches  of  stationary 
and  portable  service. 

Great  as  the  difficulties  confronting  the  gasoline  vehide 
inventor  have  been,  they  are  being  fast  surmounted.  Public 
sentiment  in  this  country.  long  influenced  adversely  by  the 
Lead  Cab  Trust,  is  beginning  to  turn  toward  gasoline  and 
steam  as  the  powers  best  adapted  to  the  new  locomotiofl,  and 
encouraged  by  the  change  our  inventors  and  manufacturers 
of  gasoline  vehicles  feel  that  the  way  before  them  will  be  much 
smoother  than  it  has  been  in  the  past  Business  vehicles  oi 
various  kinds  are  now  in  course  of  construction  in  several  fac- 
tories, aid  before  the  close  of  the  year  many  will  probably 
be  seen  on  our  streets.  Once  they  are  in  aclual  service  tbcT 
may  be  expected  to  give  such  a  good  account  of  themselves 
in  comparison  with  horse  service  that  this  branch  of  tlie  motor 
vehicle  industry  will  soon  assume  large  proportions. 


The  Explosive  Hotor. 

The  current  issue  of  The  Horseless  .^ge  has  been  dc\-ottf 
Minre  particularly  to  the  consideration  of  those  features  of  ibe 
explosive  motor  that  have  the  greatest  likelihood  of  success 
in  actual  practice.  Willi  this  object  in  view,  the  several  con- 
tributors have  most  thoroughly  canvassed  the  field  and  have 
gathered  together  a  quantity  of  useful  information  that  cars- 
not  fail  to  give  a  much  needed  impetus  to  the  cITons  nf  many 
uivesligators  in  explosive  motor  cnnstniction  and  design.  The 
apparent  simplicity  of  the  explosive  motor  has  led  to  the  dis- 
credit of  the  motor  vehicle  industry  in  several  instances.  Tl 
does  seem  a  simple  thing  la  arrange  tJic  necessary  nicchairism 
for  the  introduction  of  an  explosive  mixture  on  the  suction 
stroke  of  the  piston:  to  have  the  simplest  form  of  check  valvt 
to  automatically  close  on  the  return  stroke  and  retain  the  mix- 
ture in  the  cylinder  under  compression;  to  explode  the  charse* 
and  provide  for  the  expulsion  of  the  expanded  gaites,  eic. 
There  is  nothing  here  to  equal  the  complexity  of  a  cheap 
clock.     N*o  one   need   feel   surprise    that   many    have   mshrd 
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hmstily  tuwork  and  h>ve  repented  at  leisure,  as  tbe  pecaltarities 
developed.  The  readers  of  The  Horseless  Age  cannot  but 
hive  Doticed  the  attention  that  ts  paid  abroad  ro  the  details  of 
the  carbureter.  Several  have  been  illustrated  that  apparently 
require  as  many  pieces  u  the  motors  to  which  they  were  at- 
tached. It  is  a  matter  for  some  dnuhi  whether  the  majority 
of  r.ur  manufacturers  actually  realizt  to  llic  full  the  necessity 
for  careful  attention  to  this  detail  in  particular;  and  that  the 
aJr — the  spirit  as  well  as  the  supply  of  the  resultant  mixture- 
deserves  separate  and  thorough  consideration.  In  another 
article  in  this  issue  the  writer  has  jiven  his  reasons  for  such 
consideration  and  has  made  *ome  suggestions  in  the  direction 
id  greater  efBciency  in  carbureter  construction. 

The  methods  of  tumilion  have  also  received  due  attention 
For  motor  vehicle  use  the  electrical  method  is  likely  lo  re- 
tain first  place  for  some  time.  By  this  method  the  speed  and 
power  can  be  varied  in  two  ways — first,  by  varying  the  quan- 
tity and  quality  of  the  explosive  mixture,  and  secondly,  by 
altering  the  time  of  ignition.  By  the  first  method,  only  a 
comparatively  small  variation  is  possible,  as  the  charge  is  soon 
made  too  weak  to  ignite,  and  when  (he  quantity  drawn  into 
the  cylinder  is  much  reduceil.  the  compression  fall.";  until  a 
missfire  is  the  result.  By  varying  the  moment  of  ignition  we 
eel  a  wide  range  of  speeds,  .ind  n*  in  this  way  both  means 
miy  be  employed,  a  wide  range  uf  rcgtilalion  is  to  be  obtained 
for  the  ever  changing  conditions  of  road  and  traffic  If,  how- 
ever, the  hnt  tube  is  employed,  it  becomes  impossible  to  vary 
the  moment  of  ignition  without  much  complicated  mechan- 
is*n.  and  hence  a  good  deal  o(  the  control  of  both  speed  and 
piwer  is  lost.  Moreover,  the  lamp  flame,  used  to  maintain 
the  tube  a(  its  proper  heat,  would  be  a  source  of  great  danger 
In  (he  event  of  an  accident  of  any  kind  whereby  the  petrol 
used  a«;  fuel  should  He  exposed  near  the  lamp.  The  motor 
would  aI$o  he  heated  where  it  is  most  undesirable  that  hent 
should  1>e  added — i.  e..  the  combustion  chamber  In  the  mat- 
ter of  cnmnarative  cost,  there  is  really  not  anv  crrat  differenre 
Against  thp  cost  of  battery,  cnil  and  sparking  plug  must  he 
balanced  that  of  extra  spirit  tank  and  air  pressure  pump,  igni- 
tion lamp  ard  casing,  as  welt  as  the  platinnm  ignition  tube 

The  stronc  odor  from  many  explosion  motnr<  i<>  often  "'et 
down  to  the  demerit  of  the  hydronrbon  empTovcd.  and  alT 
sorts  of  schemes  have  been  proposed  to  leisen  (his  annoyance 
To  thorouehlv  "deodorJre"  or  rarefully  refinr  and  oiirify  the 
«oirit  and  maintain  it  at  the  requisite  density  is  the  starting 
noint  of  the  series  of  improvrmcnts.  Then  the  comoTete  car- 
hureting  and  comhti«tion.  no  Tar  ns  this  may  be  obtained,  the 
exDwIsion  of  the  gases  throudh  a  cleansing  medium—loose  as- 
bestos, lime,  ele, — all  have  received  more  or  le«s  «ttidy  and 
experiment. 

Some  of  these  ffforts  could  have  been  direcled  ift  another 
f^^tnre  with  good  advanlaoe  The  heal  of  the  motor  nrobablv 
hn<  the  rffrrl  nf  burnjntp  ibr  l»ihrtcalir*»  oil  in  the  crank 
cns]nip  It  is  \-ery  likely  also  'hat  some  of  the  nil  gets  on  the 
exterior  and  contributes  to  the  malodorous  condition.    Espe- 


cially is  this  to  be  expected  in  a  carelessly  constructed  ma- 
chine. 

Alcohol  has  been  suggested  for  use  m  place  of  other  hydro- 
carbons, but  while  the  internal  revenue  charges  exist  at  their 
present  price  it  i%  doubtful  whether  its  use  will  pass  beyond 
the  laboratory  of  the  cxperimenicr, 

.•\  more  attractive  material  is  promised  in  acetylene,  though 
if  the  gas  is  to  be  generated  en  route  the  weight  and  compli- 
cation may  offset  the  other  advantages  of  the  hydrocarbons 
now  in  use.  DifFereni  ex[)erimenters  have  made  varying 
claims  for  both  acetylene  and  alcohol.  M.  Cuinat  made  a 
serie.*  of  experiments  to  delemiinc  the  relative  advantages  of 
acct)-Icne  and  ordinary  gas.  and  found  that  the  former  required 
but  one-lhird  the  amount  to  arrive  at  the  same  results  with  a 
6-h.p.  motor.  But  \f.  Morcau  tells  us  that  another  worker, 
Ravel,  has  found  this  prop<jrtion  too  large,  and  that  the  cor- 
rect 6gurcs  should  be  as  2  to  i ;  and  our  author  proceeds  to 
the  question  of  relative  costs,  and  finally  concludes  "that  from 
point  of  view  of  convenience,  no  less  than  the  matter  of  price. 
there  is  more  inducement  to  utilize  petrol  than  acetylene." 

M.  Ringelman  has  made  some  comparative  tests  of  alcohol 
and  gasoline.  They  were  carried  out  with  the  aid  of  a  four- 
cycle motor — Brouhot — and  a  two-cycle  Benz.  Tl  is  not  nec- 
essary to  repeat  his  figures  in  detail;  but  to  obtain  like  restttts 
he  found  it  necessary  to  use  twice  the  amount  of  alcohol  in 
the  quantity  of  gasoline  required.  Both  MM.  Wits  and  Levy 
have  calculated  the  power  and  cost  of  equal  quantities  at  the 
market  price  of  each.  Thus  the  latter  gentleman  finds  that 
with  alcohol  he  obtained  8^-h.p. :  with  petrol  he  derived  13.60 
under  like  conditions  of  motor  and  cost. 

It  does  not  seem  unlikely  that  some  o!  the  heavier  and  safer 
oils  may  come  Into  use.  Already  in  stationary  engine  prac- 
tice good  work  is  being  accomplished,  and  the  Koch  and 
other  heavy  motors  have  been  applied  with  a  degree  of  suc- 
cess in  the  motor  vehicle  industry,  and  we  shall  look  forward 
with  much  interest  to  the  result  of  efforts  now  under  way  to 
produce  a  thoroughly  satisfactory  kerosene  motor  for  that 
purpose  in  this  country. 

The  extreme  heat  generated  at  each  explosion  in  the  cylin- 
der has  brought  out  suggestions  of  various  stages  of  In- 
genuity and  value.  Among  the  rest  a  combination  gas  and 
steam  motor  has  been  tried  by  using  alternately  charges  of 
the  two  things,  the  heat  of  the  gas  explosion  maintaining  the 
high  expansive  power  of  the  steam,  and  the  lower  tempera- 
ture of  the  latter  at  exhaust  being  an  advantage  to  the  new 
charge  of  gasoline.  The  arrangrment  is  ns  complicated  as 
the  explosive-motor-storage  battery  combination,  and  for  sim- 
ilar  reasons  is  unlikely  to  have  any  great  amount  of  success 
in  actual  use. 

Tn  reality,  the  gasoline  motor  is  the  highest  type  of  com- 
pressed air  engine,  as  it  not  only  compresses  its  own  air.  but 
heats  it  and  immediately  utilizes  a  large  portion  of  the  heat 
produced  in  the  form  of  power.  Tlie  chief  objection,  from  a 
mechanical  standpoint,  to  the  gasoline  engine  for  propelling 
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carriages  is  the  lack  of  flexibility  of  its  power.  This  is  easily 
provided  for,  however,  by  building  the  motor  of  sufficient 
power  to  meet  all  requirements,  and  this  can  readily  be  done 
without  givinff  it  undue  weight.  This  gives  it  a  decided  ad- 
vantage over  all  other  forms  of  power  in  traversing  long 
stretches  of  sandy  road  or  fn  climbing  long  and  compara- 
tively steep  ifrades.  as  It  can  sustain  its  full  maximum  power 
for  an  indefinite  time  wilhout  injury.  The  objections  so  often 
raised  by  the  critics  of  the  gasoline  motor,  such  as  vibration, 
odor  and  noise,  are  most  efTectively  silenced  by  taking  a  ride 
in  one  of  the  latest  models  of  the  Haynes-Apperson  carriage, 
for  example,  which  arc  fitted  with  balanced  motors  that  run 
with  but  little  noise  and  no  vibration. 

Simplicity  and  high  grade  workmanship  may  be  well  taken 
as  the  avenues  to  success  in  the  design  and  construction  of 
motor  for  vehicles,  and  whatever  arrangement  shall  lack  these 
characteristics  can  be  set  down  as  an  assured  failure  for  all 
practical  purposes:  and  for  these  reasons  I  have  omitted  men- 
tion of  some  designs  devoid  of  the  first  necessary  qualifications. 

R.  I.  CLEGG. 

♦ 

Add  One  Hore  to  the  List. 
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cither  kill  or  cure.  The  trcalment  consists  of  a  heavy  dose 
of  science  and  sense— algebra,  geometry,  ir igonomeiry,  chem- 
istry, arithmetic  and  plain  statement  This  is  the  third  dose 
in  our  course  of  treatment,  and  if  it  does  not  have  the  desired 
effect  we  shall  follow  it  up  with  more  drastic  treatment  as  the 
condition  of  the  patient  befits. 

Take  this  medicine,  gentlemen  of  the  Anglo-American- Lead 
Cab  persuasion.  It  is  a  bitter  draught  for  you— you  are  not 
accustomed  to  it— but  it  will  do  you  good.  It  is  the  truth  and 
it  is  not  watered. 

Seeing  that  the  Lead  Cabs  are  fairly  well  patronized,  some 
persons  are  led  to  believe  they  arc  profitable.  A  peculiarity  of 
the  Lead  Cab  Is  that  the  busier  it  is  the  more  money  it  loses. 


The  disappeamnce  of  Walter  K.  Freeman,  who  under  the 
name  of  the  Auto  Acetylene  Co..  25  Park  Row,  advertised  in 
qnit^  a  numh^r  of  New  Yorlc  |ourn."»l8  two  or  three  month* 
ago,  adds  another  to  the  long  Hit  of  automobile  swindles,  little 
and  big.  Representing  that  he  had  valuable  patents  and  the 
necessary  experience  to  huiM  motors  employing  acetylene 
instead  of  gasoline  as  fuel,  he  succeeded  in  raising  $5,000  from 
New  York  parties  to  construct  his  vehicle.  He  never  had 
any  patents,  knew  nothing  about  motors,  and  when  his 
schemes  had  ripened,  and  a  considerable  sum  had  been  reat- 
i«d  from  his  advertisements  in  part  payment  for  acetylme  car- 
riagrfl,  which  neither  he  nnr  anybody  else  has  evrr  succeeded 
in  building,  he  took  train  for  other  parts,  leaving  his  pre- 
tentious offices  and  his  dupes  behind  htm. 

The  ever  recurring  frrfjuency  with  which  that  gullihle  indi- 
vidual vulgarly  termed  "sucker**  is  born  into  the  world  is 
proverbial,  but  it  srems  that  since  the  automobile  came  into 
prominence  all  previous  records  of  increase  have  been  sur- 
passed. They  appear  in  droves  and  swarms  and  eaeerly  swal- 
low any  kind  of  bait  marked  "automohilr."  The  little  rascals 
plav  their  little  games  and  disappear,  but  the  financiers  are 
still  at  it. 

ilediclne  for  the  Promoters. 

The  promoters  are  on  the  sick  list.  They  are  making  ef- 
forts to  appear  cheerful  and  quiet  the  fears  of  thetr  anxious 
friends;  but  the  fact  is  their  condition  is  critical.  They  have  all 
the  symptoms  of  a  severe  case  of  Lead  poison.  n;id  heroic 
treatment  is  the  only  thing  that  can  save  them.  At  considera- 
ble expense  and  with  deep  solicitude  for  their  welfare  we  have 
nrepared  a  course  of  treatment  for  them  which  we  hope  will 


The  Hydrocarbon  Engine  as  a  Source 
of  Energy. 


By  Elwood  Haynes. 

Ever  since  scientific  and  mathematical  investltcation  deter- 
mined that  the  amount  of  power  to  be  derived  from  a  heat  en- 
gine depended  upon  the  difference  in  temperature  of  the  work- 
ing substance  at  the  beginning  and  the  end  of  its  working 
cycle,  attempts  have  constantly  been  made  to  increase  this 
difference  as  far  as  practicable,  and  thus  utiliie  the  greatest 
pnsfible  amount  of  heat 

On  account  of  the  widespread  use  of  the  steam  engine  and 
the  readiness  with  which  fuel  and  water  could  be  obtaincd- 
most  of  the  effort  toward  higher  efficiency  has  been  expended 
upon  this  form  of  motor  and  considerable  improvement  has 
been  made,  not  only  upon  the  engine,  but  npon  the  boiler  and 
other  appliances  connected  with  the  use  of  steam.  Notwith- 
standing the  fact  that  the  steam  engine  is  neccwarily  a  verv 
w:»stcful  form  of  motor  and  that  in  doing  the  world's  work  It 
is  makinjr  fearful  inroads  upon  the  roal  mines,  it  has  easily 
held  and  is  still  holHinc  first  place  as  a  mntn-e  power  among 
civilized  nations.  Tts  advantage,  however,  is  not  due  to  irs 
conomy.  reliability  nor  ease  of  management,  but  to  the  fact 
that  almost  any  kind  of  combustible  ran  be  utilized  in  operat- 
ing it 

The  so-called  hydrocarbon  motor,  which  ^with  the  exception 
in  certain  cases  of  water  and  wind  power)  is  its  only  competi- 
tor, is  denendent  nr>on  a  (raseons  or  easilv  convn-lTble  lionid 
hiel.  which  ts  not  alwnvs  readiTy  and  cheaplv  obtainable  from 
■nature.  When,  however,  the  source  of  fuel  is  the  same,  and 
either  liquid  or  gaseous,  the  superiority  of  the  hydrocarbon 
motor  at  once  asserts  itself.  One  of  the  best  examples  of  !hi* 
fart  is  found  in  anv  of  the  creat  natural  uas  districts. 

The  rsnfd  substitution  of  the  gas  engine  for  the  steam  en- 
gine in  the  nnltiral  gas  district  has  been  almogt  phenomenal, 
and  in  almost  every  rase  the  Mihstitntlnn  has  been  made  for 
purely  business  reasons,  such  as  economy,  safety  and  dimin- 
ished cost  of  attendance, 

Tl»e  u«er«  of  the  ffas  engine  who  have  previonslv  need  sream 
will  s'wavs  sav  that  the  cas  encine  Is  otiperior  in  almo«t  evenr 
fMnect  to  the  steam  enirinc,  and  that  their  pas  bTlls.  as  showit 
bv  the  meter,  are  onlv  from  one-fourth  to  one-fifth  as  mnch  »« 
when  ste.im  was  used,  while  the  trouble  and  annoyance  is  far" 
1«BS.  and  danger  from  explosion  is  entirely  eliminated.  It  mav 
seem  strange  to  some,  but  the  most  striking  eharacteristle  o^ 
the  gas  engine  when  used  under  varying  loads.  Is  !ti  steadi- 
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nets.  This  is  due  to  the  fact  ihat  the  ROvcrnor  wofks  throtigh 
a  very  short  range,  and  the  slightest  change  in  its  specct  wrves 
to  throw  it  in  or  out.  This  steady  motion  is  especially  char- 
acteristic of  double  or  triple  cylinder  engines. 

Let  us  now  consider  the  adaptability  of  the  gasoline  motor 
to  carriage  propulsion.  In  the  outset  it  will  be  generally  ad- 
mitted that  lightness  is  one  of  the  desirable  features  of  a  high 
speed  carriage;  but,  on  the  other  hand,  it  will  also  be  conceded 
that  the  carriage  should  not  be  made  too  light  for  proper 
stffngili.  The  question  of  design  and  strength  of  material 
both  have  an  important  bearing  just  here. 

But  without  talcing  up  these  matters,  there  will  doubtless  be 
established  in  time  a  more  or  less  definite  ratio  between  the 
weight  of  the  carriage  and  its  load. 

The  load  should  embrace  not  only  the  passengers,  but  the 
motor  and  its  equipment.  The  ratio  should  be  about  the  same 
for  all  forms  of  power,  and  from  a  dynamical  standpoint  the 
fitness  of  a  given  motor  for  carriage  propulsion  will  evidently 
depend  largely  upon  the  nnmher  of  horse-hours  it  will  give 
for  a  given  weight  of  carriage  and  equipment.  The  three 
sources  of  power  which  have  thus  far  proven  nf  practical  value 
for  carriage  propulsion  arc  steam,  electricity  and  gasoline. 
Many  extravagant  and  foolish  claims  have  been  made  for 
liquefied  gas.  compressed  air.  KpringK.  etc.,  but  these  have  done 
little  or  nothing  in  a  practical  wny  toward  substantiating  the 
more  or  less  preposterous  claims  made  by  their  advocate?, 

The  following  t.iWc  shows  approximately  the  weights  of 
equipments  of  steam,  electric  and  gasoline  carriages,  as  taken 

from  results  actually  obtained  thus  far: 

F.lcr-  fiaso- 

Steam.         triclir.  line, 

I,  Weight  of  carriage .^5 'bs.       650  lbs.       600  lbs. 

a.  Weight  of  water 300  "  lOO  " 

J.  Weight  nf  battery... 1.420  " 

4.  Weiirht  of  fuel 20   "  30   " 

5.  Weight    of    motive    power 

and  drive  gear T20   "         150   "         4S0    " 

fi.  Weight  of  passengers .100   "         300  "        300  " 

7.  Total  weight   i.irslbs.  a.saolbs.  T.4So1ba. 

fl.  No.  horse-oower  Caveragel.       3.                .1.  8. 

9.  Maximum  horse-power  ...       6.               6.  8. 

10.  No.  Horse-hours 9.              15.  40- 

11,  Weight   of   equipment    per 

horse-hour    ..,« 49  "         104  "          "  " 

ia.  No  hours  rnn 3.               $■               5 

IX  Distance  traveled 4.'!  »"'.         35  nii,        100  mi. 

14,  Average  speed  per  honr  ...  15  "            7  "          ao  " 

15.  Mawmnm  -pc-d  per  hour  . .  30  "           T5  "           ,V   " 

r6.  .\veragc  cost  per  mile A  .01           $.03           $  -00^1 

17.  Average    cost    per   mile    per 

passenger oo}  .00^  -OO^ 

l8<   Weight  nf  carriage  per  lb.  of 

load..    .,      ilb.  -Wrlb.  Atb. 

19.  Weight  of  carriage  and  load 

perH.P 37F  lbs.       ft^o    **         tfl;    " 

A  careful  examination  of  the  above  table  will  show  that  for 
long  distance  travel  the  gasoline  carriage  easily  take*  first 
place,  as  it  will  sustain  a  full  8-h.p.  for  5  hours  at  a  time  on  a 
ainsle  set  of  supplies. 

This  is  most  strikingly  shown  in  ro.  which  shows  the  rela- 
tive number  of  horse-hours  to  be  as  follows  for  a  single  set 
nf  supplies:  Steam.  0;  elerlricity.  tj:  gasoline.  40,  This  char- 
acteri*tic  shows  why  the  gasoline  carriage  has  always  de- 
feated all  competitors  on  long  distance  runs. 


This  advantage  seems  to  be  a  fundamental  one,  as  the  large 
water  supply  required  tor  the  steam  carriage  and  the  heavy 
battery  necessary  for  the  electric  carriage  make  it  impossible 
for  them  to  run  long  distances  on  a  single  set  of  supplies. 

The  comparative  lightness  of  the  gasoline  carriage  renders 
it  capable  of  making  fast  time  for  either  long  or  short  dis- 
tances. In  the  opinion  of  the  writer  a  gasoline  carriage  could 
be  built  which  could  readily  run  a  mile  in  considerably  less 
than  one  minute  on  a  smooth  and  level  course.  Such  vehicles 
whether  driven  by  steam,  electricity  or  gasoline  are,  however, 
practically  worthless  except  for  racing  purposes. 

The  great  energy  developed  by  the  combustion  of  gas- 
oline is  not  realized  by  the  general  public,  and  to  the  ma- 
jority of  persons  it  may  seem  incredible  that  there  is  far  more 
energy  developed  by  the  combustion  of  a  pound  of  gasoline 
than  by  the  explosion  of  the  same  weight  of  nitroglycerine. 
In  fact,  weight  for  weight,  gasoline  is  capable  of  dc^-eloping 
about  eight  times  as  much  power  as  nitroglycerine.  Or.  in 
short,  gasoline  develops  more  energy  for  its  weight  than  any 
substance  in  extensive  practical  use,  and  notwithstanding  the 
fact  that  our  be^t  gasnline  motors  utilije  only  about  one-fourth 
of  its  total  energy,  wc  utilize  from  it  more  than  twice  as  much 
power  as  Is  contained  in  an  equal  weight  of  nitroglycerine, 
which  latter  Is  one  of  the  most  powerful  explosives  known. 
How  in -considered,  then,  the  attertipts  that  have  been  made 
to  drive  carriages  by  means  of  gunpowder  or  other  expensive 
and  dangerous  explosives. 


General  Deductions. 


By  Henry  W.  Stntss. 


The  experiences  of  inventors  going  into  an  entirely  new 
branch  of  engineering  are  probably  very  much  alike.  They 
get  all  the  literature  to  be  had,  study  the  patents  that  have 
been  issued  and  the  machines  in  actual  operation,  and  then 
begin  designing  and  making  what  they  consider  will  be  im- 
provemcnt«  on  what  has  been  done. 

It  dnuhtles?  appealed  to  a  great  many  that  the  internal  com- 
bustion motor,  in  spite  of  its  limitations,  was  the  most  suit- 
ahle  for  motor  vehicle  use  on  accotmt  of  Its  simplicity  fwhich 
is.  however,  somewhat  deceptive).  Its  economy  in  running 
and  its  freedom  from  danger  with  ordinary  rare.  With 
electric  ignition  it  can  be  started  instantly.  Enough  fuel 
and  water  for  a  long  run  can  be  carried  along,  and  the  Fuel 
can  be  obtained  in  nearly  every  village  of  any  size. 

In  the  case  of  gasoline  motor  vehicles  some  three  or  four 
years  ngo.  very  few  details  were  to  be  had.  There  were  a 
number  of  makes  in  actual  operation  In  Europe  and  finding 
a  larc^  sale,  yet  when  specimens  were  brought  here  they 
were  not  f-^und  satisfactory,  but  were  more  or  less  experi- 
mented on  for  the  piirposr  of  improvement.  American  in- 
ventors generally  seemed  Hi<!posed  to  start  off  on  original 
lines,  and.  while  this  hns  doubtlrss  delayed  the  production 
of  vehicles  here  for  sale,  it  will  ultimately  be  of  benefit  to  the 
industry. 

In  the  designing  of  the  gasoline  vehicle  (It  should  be 
considered  as  a  whole)  no  doubt  the  most  essential  pa'l 
is  the  motor  and  its  various  parts,  especially  the  ignition 
nppnrattis  and  the  vaporircr  or  carbureter,  yet  the  gearing 
for  transmitting  the  power  from  the  motor  to  the  wheels  is 
also  of  the  utmost  Importance.    Both  the  motor  and  the 
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scaring,  as  also  the  controlling  levers,  should  be  of  the 
simplest  nature  so  that  any  novice  can  easily  keep  them  in 
good  running  order.  Not  taking  into  consideration  the 
tricycles  and  other  light  vehicles,  the  European  carriages 
generally  seem  to  have  an  unnecessary  number  of  parts  in  the 
transmitting  mechanism,  wliich  alone  makes  them  heavier 
than  necessary. 

After  study  of  the  subject,  the  writer  came  to  the  con- 
clusion that  a  motor  of  four  cylinders  would  be  the  beat  on 
account  of  the  lighter  explosions  necessary,  as  well  as  the 
smaller  weight  of  fly  wheel  required,  and  in  building  one  the 
result  was  nil  thai  cnuld  be  rxpected.  Practice,  however, 
shewed  that  one  or  two  cylinders  are  better  for  general  use 
on  account  of  the  smaller  number  of  parts,  even  if  the  ques- 
tion of  cost  is  not  considered.  It  should,  however,  be  per- 
fectly balanced,  at  least  mechanically. 

American  inventors — no  doubt,  on  account  of  the  attendant 
risk  in  case  of  accident— have  nol  employed  the  ordinary  hot 
tube  for  ignition,  but  have  adopted  electric  ignition,  some 
using  the  primary  current,  others  the  secondary  from  an  in- 
duction coil.  In  the  former  moving  contacts  within  the 
cylinder  and  the  rxtra  mechanism  required  are  a  disad- 
vantage; on  the  other  hand,  the  current  from  an  induction 
coil  requires  a  very  careful  insulation,  Electric  ignition  has 
the  advantage  also  of  being  easily  adjusted  so  as  to  come 
at  various  points  of  the  compression,  and  can  be  varied  while 
the  motor  is  running,  and  the  current  can  be  generated  by  a 
small  dynamo  or  magneto  driven  by  the  motor. 

CnmJng  to  the  carbureter,  almost  any  form  of  apparatus 
designed  for  supplying  a  proper  mixture  of  gasoline  vapor 
and  air  will  answer  for  a  governed  motor,  but  where  it  is 
intended  tn  run  the  mot^r  at  various  speeds  it  is  necessary,  tn 
get  good  results,  to  arrange  for  this  variation  of  speed.  Car- 
bureters, so  called  frathcr  large  to  use  in  a  carriage),  have 
the  advantage  of  not  being  liable  to  clog  up.  but  vaporisers 
take  so  much  less  room  and  require  such  a  small  constant 
supply  from  the  storage  tank,  that  they  are  to  be  preferred 
The  very  small  holes,  however,  of  the  «praring  noxzlcs  make 
them  very  liable  to  clog  up,  causing  a  sudden  stoppage.  The 
presence  of  water  in  the  gasoline  tank  will  have  the  same 
effect,  and  water  does  sometimes  get  in,  but  is  generally 
detected  immediately,  and  before  slartinR  out.  if  the  gasoline 
is  supplied  by  gravity.  The  vaporizer  should  be  placed  low 
enough  to  be  supplied  by  gravity  from  the  tank  to  avoid  the 
necessity  for  having  a  pump,  which  is  only  an  additional  part 
to  be  taken  care  of  and  liable  to  get  out  of  order. 

In  considering  the  pleasure  motor  vehicle,  it  appears  to  me 
that  it  should  be  a  thing  of  beauty  as  well  as  of  utility,  and 
I  find  no  excuse  for  making  a  clumsy-looking  affair  where  a 
carriage  is  wanted.  The  motor  and  transmission,  as  well 
»i  the  body  of  the  vehicle,  should  rest  on  good  springs.  It 
is  no  doubt  easier  to  plan  a  vehicle  carr>-ing  the  motor  and 
transmission  on  a  framing  resting  directly  on  the  axles,  but 
such  a  one  wilt  require  the  smoothest  of  pavements  to  give 
satisfaction  for  any  length  of  time.  So  far  as  the  vibrations 
'rom  the  molor  are  concerned,  they  arc  not  to  be  compared 
with  what  we  used  to  get  in  the  old  horse  cars,  and  1  see  no 
reason  why  the  body  should  rest  on  separate  springs  on  that 
account  alone. 

The  controIIinK  lcvrr«  slinuld  Iw  as  few  as  possible,  yet  it 
is  nol  advisable  to  combine  two  or  more  functions  in  one 
lever  indiscriminately.  The  steering  lever  may  hjive  the 
electric  push-button  for  ringing  the  bell  attached,  but  should 
pot  be  used  f"r  starling  and  stopping  or  changing  speed. 


The  starling  and  stopping  lever  may  be  arranged  to  change 
the  speed  and  even  to  put  on  the  brake.  As  to  brakes,  there 
should  always  be  iwo  sets:  one  for  regular  use  and  preferably 
operated  by  a  pedal;  the  other  applied  directly  on  the  wheelfi 
and  to  be  used  in  case  of  emergency. 

As  to  the  necessity  for  a  reverse  motion  for  larger  vehicles, 
which  would  include  anything  that  would  be  called  a  carriage, 
it  is  probably  best  Ui  have  the  power  to  back  the  carriage, 
though  it  may  seldom  be  uscd. 

A  properly  constructed  gasoline  \-ehicle.  built  with  due 
regard  to  the  necessities  of  our  roads,  and  with  a  view  to 
durability,  jhould  be  a  source  of  enjoyment  to  the  owner. 
and  need  require  no  more  expenditure  for  repairs  than  any 
other  machine  subjected  to  similar  strains.  With  ordinary 
care,  such  as  all  machinery  requires,  it  will  last  a  long  while, 
and  while  there  will  be  improvements  in  details  and  con- 
struction of  the  motor,  vehicles  and  motors  built  to-day  will 
still  be  all  that  can  be  wished  for  as  regards  speed  and  power, 
as  well  as  reasonable  freedom  from  disagreeable  noise  and 
vibration. 


5t.  Louis  notor  Carriage  Co.'s 
Gasoline  Vehicles, 


4 


This  company,  which  has  been  experimcntmg  for  several 
years,  and  is  just  coming  on  to  the  market,  uses  a  variable 
!>pced  engine  of  cither  one  or  two  cylinders,  according  to  the 
style  of  vehicle.  Tht-  engines,  running  gear,  etc-,  arc  mounted 
uii  an  angle  steel  frame.  Every  portion  of  the  engine  and 
gcanng  is  eas-ily  accessible,  and.if  necessary,  the  body  of  the 
carnage  may  bc  taken  cff  by  removing  a  (cw  bolts,  thus  ex- 
pu-mg  cveryiliing.  The  change  of  speed  gearing  and  reverse 
is  secured  with  only  one  friction  clutch,  working  on  the  en- 
gine shaft,  so  thai  when  running  idle  the  engine  is  perfectly 
free,  nothing  else  being  in  motion.  The  changes  are  accom- 
plished quickly  while  nmning,  and  without  noise.  The  mech- 
anism is  secured  in  a  small  gear  box  mounted  on  the  rear 
axle,  and  the  changes  are  brought  aUtut  by  .shifting  a  steel 
pinion  on  an  intermediate  <haft.  driven  by  a  sprocket  outside 
o(  the  gear  box.  This  sliding  of  the  pinion  brings  it  in  mesh 
*vith  different  gears,  thus  securing  the  differences  desired.  As 
thr  gear  box  is  perfectly  tight,  they  are  enabled  to  run  the 
gcnrs  in  oil.  eliminating  noise  and  wear. 

The  pull  of  ihe  engine  is  taken  by  an  adjustable  arm.  swing- 
ing between  the  engine  shaft  bcarine  and  the  i^ockct  shaft 
bearing  outride  of  the  gear  box.  Tilting  of  the  gear  box  al- 
lows perfect  freedom  to  the  rise  and  fall  of  the  rear  axle  on 
had  roads,  and  at  the  same  time  the  swinging  arm  secures  prr- 
fecr  rhain  adjustment  at  all  limes. 

The  rear  axle  is  in  one  piece,  not  being  cut  where  the  dif- 
frrontial  is  applied,  as  is  usu;)lty  the  .ase.  One  wheel  is  driven 
by  ihc  axle,  the  other  by  a  hollow  shaft  slipped  over  the  axle. 
.■\n  automatic  locking  device  on  the  gear  box  prevent*  a  novice 
from  stripping  the  gears,  hk  it  is  rmpo.isible  to  shift  them  with- 
out releasing  the  friction  clutch,  and  the  act  of  throwing  in  the 
clinch  autnm.iiicaily  brings  the  gears  into  perfect  mesh.  lock- 
ing rhem  in  this  position.  One  lever  Ihrows  in  Ihe  friction 
clutch.  Moving  it  forward  releases  the  clutch;  moving  it  fur- 
ther at>nlles  the  brake.  A%  thr  ^peed  nf  the  engine  is  con- 
trolled by  a  font  nedal.  It  is  claimed  lo  bc  practieallv  imposfi- 
hle  for  any  one  ro  get  rattled  and  do  the  wrong  thing  while 
driving  one  of  these  vehicles. 

The  above  points  have  been  covered  by  patents  in  this  aniJ  ' 
foreign  countries  and  are  believed  to  eliminate  all  eompIieate<l 
mechanisTn  that  ordinarily  lakes  up  vatuSble  space  in  a  motor 
carriage,  and  civr  thr  .idditional  advantages  of  making  tJur 
fngine  much  mnrr  accessible.  ?nH  (riving  room  in  the  back 
for  carrying  anvthing  desired.  The  necessity  of  oiling  morr 
than  once  a  week  has  al«o  been  climln.ited  fexcepi  engine  cyl- 
inder ard  cnnnertintr  rod),  even  when  in  constant  use.  This' It 
ac^omnllshed  hv  planner  ring  oilers  on  all  bearinus,  which 
work  in  any  weather  and  are  said  to  give  perfect  lubrication* 
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The  Gasoline  Engine   Indicator 
Diagram. 

bV     E.     C     OUVCR,     ENGlN&EklHG     PKTAKTMCNT,     UNXVCRSITV     Ot 
ILUMOIS. 


The  indicator  diagram  from  the  gasoline  engine,  although 
tully  as  simple  as  the  diagram  from  the  steam  engine,  seems 
(o  be  less  readily  undcrsiond,  due,  perhaps,  to  a  more  limited 
knowledge  of  the  action  of  those  gases  and  to  the  comparative 
rLcent  adoption  of  that  form  of  motor. 

For  the  benefit  of  those  persons  who  have  not  an  extensive 
knowledge  of  thermodynamics,  but  who  may  wish  to  mvesti- 
gate  the  action  of  the  ga^es  in  an  existing  or  prospective 
motor,  I  have  endeavored  to  explain  as  simply  as  possible  the 
method  of  constructing  the  theoretical  card  for  any  case,  and 
hy  applying  the  theoretical  curves  to  a  diagram  taken  from 
an  actual  engine  have  asceruincd  the  deviation  of  the  prac- 
tical from  the  theoretical. 

In  order  to  \inderstand  dearly  the  action  of  the  gases  in 
the  cylinder  of  a  gasoline  motor,  it  is  necessary  to  obtaiu 
■tome  idea  of  the  nature  of  the  expansion  and  compression 
curves.  a.<t  it  is  these  curves  that  a^ect  in  the  most  marked 
manner  the  efficiency  of  the  motor. 

The  gases  in  a  motor,  whether  it  be  steam  or  those  due  to  the 
explosion  of  a  mixture  of  gasoline  and  air.  are  enabled  to  do 
work  by  virtue  of  the  heal  contained  ihcroin — that  is  to  say, 
there  is  in  gasoline,  as  in  coal,  a  certain  amount  of  latent 


I'cat  which  is  set  free  when  the  gases  arc  burned  or  exploded. 
part  of  which  raises  the  temperature  and  pressure  of  the  gas 
conuincd  m  the  clearance  space  of  the  engmc,  while  another 
part  raises  the  temperature  of  the  cylmder  walls  and  head. 
These  gases  push  the  piston  outward  against  a  resistance  due 
to  the  work  being  done,  and  this  amount  of  work  done  by  tlie 
explosion  of  the  gas  represents  a  certain  number  of  thermal 
units  extracted  from  the  gases,  and  they  arc  thereby  lowered 
in  pressure  and  temperature.  There  is,  therefore,  less  heat  In 
the  gases  at  exhaust  than  there  was  just  after  explosion,  due 
to  the  work  done,  and  due  to  the  heat  carried  away  by  the 
water  jacket  or  radiated  from  the  cylinder. 

If  the  gases  while  expanding  received  heat  from  some  ex- 
trrnal  source  so  that  only  the  pressure  would  vary,  the 
temperature  remaining  constant,  the  curve  would  be  one 
Mmitar  to  that  showing  the  behavior  of  steam  expanding  in  an 
engine  cylinder,  the  equation  of  which  is  p.  v.  =  c. ;  that  is.  the 
product  of  the  absolute  pressure  and  volume  at  any  point  of 
expansion  would  be  a  constant  quantity.  In  the  gas  or  gaw- 
line  motor,  however,  we  have  no  heat  supplied  from  without, 
hut  on  the  contrary  carry  the  heat  away  from  the  cylinder  as 
r(»pidly  as  possible.  This  will  cause  the  pressure  to  fall  much 
more  rapidly  for  a  given  change  of  volume  than  would  be  the 
rase  were  the  temperature  kept  conjtanl.  We  can  see  this 
very  clearly  by  reference  to  Fig.  i,  where  wc  have  each  curve 
drawn  through  a  common  point.  A.  X.  showing  the  relation 
between  the  pressure  and  volume  in  an  expansion  when  tbe 
temperature  is  constant  throughout,  this  curve  is  called  an 
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isothermal,  aod  is  represented  hj  the  cquadon  PxVx  —  PyVy. 
A  B.  is  the  curve  showing  the  relation  between  the  pressure 
and  volume  of  a  ffas  expanding  without  any  means  of  keepmg 
Lp  the  temperature;  that  is,  the  work  done  during  such  an  ex- 
pansion is  at  the  expense  of  the  heat  contained  in  the  gases, 
and  is  the  curve  of  expansion  which  the  gases  in  a  motor 
follow,  and  hence  the  curve  in  which  we  are  particularly 
interested.  This  curve,  called  the  adiabiitic,  is  much  steeper 
than  the  isothermal,  and  is  represented  by  the  formula 
PxVx  '  *'  =  PyVy  '-^^  which  relation  is  caaiiy  deduced  by 
thermodynamics,  P  representing  the  pressure  at  any  point  of 
the  stroke,  and  V  its  corresponding  volume. 

Now  let  us  consider  an  indicator  card  taken  from  practice 
and  see  if  this  law  really  applies.  Fig.  2  is  such  a  card  taken 
fiom  an  Otto  gasoline  engine  $%  x  I2J4  in.  with  103  cu.  in. 
clearance,  running  at  500  revolution^;  per  minute.  We  note 
that  it  compresses  to  78  lbs.,  and  the  highest  pressure  of  ex- 
ploiion  is  334  lbs.  per  square  inch.  From  a  point  A  well  within 
tlie  expansion  curve  the  adiabatic  curve  is  plotted,  and  it  fol- 
lows almost  exactly  the  actual  curve  of  the  diagram;  the 
deviation  from  the  theoretical  in  the  early  part  of  the  stroke  is 
due  to  incomplete  combustion  of  the  gases  or  the  absorption  of 
heat  by  the  exploded  ga«s  from  the  metal  of  the  cylinder, 
either  one  of  which  would  tend  to  produce  that  cffecL  The 
adiabatic  for  the  compre<:sion  curve  is  also  drawn  in.  and  it 
shows  a  marked  similarity  to  the  actual.  We  may  therefore 
conclude  that  this  curve  is  not  only  the  theoretical  curve  of 
expansion,  but  it  may  be  used  as  the  actual  curve  as  well,  and 
with  very  little  error.  It  is  therefore  highly  important  to  us 
in  the  study  of  this  subject  to  understand  the  construction  of 
this  curve  tliat  we  may  lay  out  intelligently  a  card  which  we 
could  expect  for  a  gasoline  motor  we  axe  about  to  design. 


This  curve,  represented  by  A.  B„  Fig.  i,  we  have  said,  is  of 
such  a  shape  that  the  relation  between  the  pressures  and 
volumes  of  two  points  can  be  stated  by  the  formula 
PxVx  '•**  =  PyVy  '•*'•     This  formula  can  be  changed  10  read 


Py     \Vx/  Py     Vx 


Py     \Vx/  Py 

which  equations  can  be  easily  solved  by  the  use  of  a  tabic  of 
logarithms,  preferably  (to  myself)  the  hyperbolic  tugarithms. 

Now  suppose  we  have  one  point  in  such  a  curve  as  x  of 
which  we  know  the  pressure  and  volume  and  wish  to  cal- 
culate the  pressure  that  there  will  be  at  y  when  the  gases  have 
expanded  to  the  volume  for  that  point.  Referring  to  the 
figure  the  pressure  Px  for  the  point  x  is  265  lbs.  absolute,  and 
the  volume  Vx  is  300  cu.  in.,  also  the  volume  Vy  for  the  point 
V  at  which  we  wish  to  know  the  pressure  is  600  cu,  in.  Sub- 
stituting these  values  in  the  formula 

IPx      /Vyv'«»  265       i6oo\»"  a65         ,,,1 

—  =:(  —  )         we  have —  =  I — 1        or(i) =  2 

Ipy      \Vx'  Py       ^300/  Py 

Referring  to  our  table  of  logariibms  we  find  for  3  the  log.  Is 
.&931  and  the  logarithm  for  2*-"  would  1>c  1.41  x  .6931  = 
.Q772.  Looking  for  this  logarithm  in  the  table  we  tind  .9783 
opposite  3.66  which  will  generally  be  sufficiently  accurate. 
Then  3i-«i  =  3.66,  and  subsiiiuting  in  (1)  we  have 
265  265 

—  =  3.66  or  a.66Py  =  265,  therefore  Py  ^  —  =  99  6. 
Py  2-66 

In  the  same  way  any  number  of  points  may  be  found  oa  the 
curve  and  through  them  the  curve  may  be  drawn. 

One  of  these  formutx  is  always  available  where  three  of  (he 
quantities  arc  known.  For  instance,  suppose  that,  as  in  the 
case  of  the  compression  curve,  we   have  the   pressure  and 
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volume  of  the  gases  in  the  cylinder  at  some  point  of  the 
ttlroke,  and  wish  to  know  the  volume  of  clearance  necessary 
for  a  given  pressure  of  compression,  we  tiave  then  Py,  Vy,  aod 

/Px       Vy 
Px  lo  find  Vx.     We  must  then   use  (he  formula  y    —  =  — i 

Py  Vx 
we  divide  Fx  by  Py  and  find  the  togarithm  of  that  number 
from  the  table.  Divide  by  1.41  and  find  the  number  corre- 
sponding to  the  logarithm  thus  obtained.  Divide  Vy  by  this 
number  and  we  find  the  volume  of  clearance  direct — a  process 
comparatively  simple  and  requiring  only  a  slight  knowledge 
of  logarithms  for  its  solution. 

Wc  now  have  the  means  of  constructing  the  theoretical  ex- 
pansion and  compression  curves  showing  the  action  of  gases  in 
the  cylinder  of  a  given  motor. 

Suppose  we  wish  to  construct  an  indicator  card  for  an  engine 
we  are  about  to  design,  and  luve  decided  on  the  following  con- 
ditions: Cylinder  3x3,  compressing  from  ^  the  return 
stroke  and  to  a  pressure  of  90  lbs.  per  square  inch  absolute; 
these  being  the  conditions  laid  out  by  J.  F.  B.  in  hb  inquiry 
ill  the  issue  of  Nov.  22,  '99.  He  desires  to  know  the  clear- 
ance required,  the  terminal  pressure,  horse-power  of  the  en- 
gine and  the  shape  of  the  expansion  curve. 

Od  a  sheet  of  drawing  paper  construct  a  line  3  in.  in  length 
to  represent  the  stroke  of  the  engine,  as  a.  b.,  Fig.  3,  make  a 
trark  on  this  line  as  c,  from  which  point  the  charge  will  be 
compressed.  Now  lay  off  to  scale  at  the  end  of  this  line  the 
pressure  at  which  the  charge  is  exploded;  this  in  our  problem 
is  90  lbs.,  which  to  a  scale  of  1  in.  =  100  lbs.  would  be  9-10 
of  an  inch.  It  is  now  desired  to  know  what  clearance  will  give 
the  pressure.    Referring  to  our  formula 


^Px^Vy 


^Vy 

Py       Vx 

We  have  given  Px  =  90,  Py  =  15  (atmospheric  pressure),  Vy  ■. 


a 


volume   of    cylinder  +  clearance  =   10.6   -t-  c,  and    Vx  =  c. 
Then  i.^,  i.4i_ 

yT  =  '°-^  -^  '^  or  /  6  =  '"-^  "^  "^ 
i.it_  15  c  e 

/,  .0.6+ c 


*»  —  3.53.  therefore  3,53  = 


or  3.53  c  =  10.6  4-  c 


10.6 


The  dear- 


from  which  we  get  2.53  c  =  10.6  and  c  = =  4-19. 

a- 53 
ancc  required  is  therefore  4. 19  cu.  in.,  or  so  percent,  of  the  piston 
displacement  We  must  therefore  add  to  the  length  of  the 
blinder  a  portion  whose  voltime  is  4.19  cu.  in.,  or  equivalent 
to  a  portion  of  the  cylinder  9-16  in.  long.  Add  this  distance 
TO  the  compression  end  of  base  line  already  drawn  as  a.  d.,  Fig, 
3.  From  d.  erect  a  pcri'cndicular  d.  P.  This  is  the  clearance 
line  of  tlie  diagram.  Now  lay  off  the  atmospheric  line  IS  lbs. 
above  vacuum,  as  shown,  d.  b.  representing  the  line  of  no 
pressure  or  racnum.  From  a  erect  a  perpendicular  and  mark 
oflF  on  it  the  expected  maximum  pressure  of  explosion,  which 
will  be  approximately  four  times  the  absolute  pressure  of 
compression.  This  assumes  an  instantaneous  and  complete  ex- 
plosion. For  this  point,  then,  we  know  the  pressure  and 
volume  of  the  gases  and  can  compute  for  any  other  volume 
its  corresponding  pressure  by  the  formulx  given.  Take,  for 
instance,  ihe  terminal  pressure,  for  this  point  Vy  =  25.40  cu.  in.. 
Px  =  360  and  Vx  =  4- 19.  Wc  have  by  substituting  tbcsc 
values  io  the  (ormulaf 


360  _  y  25,40  \ 
Py   ~  \   4.19 ' 


6.06 


The  log.  of  6,06  Is  1..8017: 1.41  X  1. 8017  =  2.5404,  which  tog,  we 
find  In  the  table  opposite  ia.6B,  then 
360  360 

=  12.68  Py  = =  2B.4  lb». 

Py  t3.6a 

absolute  terminal  pressure,  or  about  14  lbs.  gauge  pressure. 
In  the  same  way  a  scries  of  intermediate  points  may  be  plotted 
and  the  expansion  curve  drawn  through  them.  In  a  like  man- 
ner we  may  construct  the  compression  curve,  which  will  com- 
plete the  theoretical  card.  It  can  now  be  altered  as  seems 
necessary  to  conform  to  an  actual  card ;  that  is,  the  release  may 
he  shown  by  a  slight  curve  at  the  end  of  the  diagram  as  in- 
dicated, or  other  changes  may  be  made  in  the  early  part  o{j 
stroke.  The  theoretical  card  wiU  give  sufficiently  accurati 
results,  however,  without  any  alteration. 

To  obtain  the  horse-power  of  the  engine,  the  simplest  pos- 
sible way  is  to  compute  ilie  mean  height  of  the  card  by  divid- 
ing it  into  a  number  of  strips  of  equal  width  and  adding 
together  the  average  height  of  these  strips,  Then  if  this  be 
divided  by  the  number  of  divisions,  we  have  the  mean  height, 
This  multiplied  by  the  scale  of  the  spring  gives  the  mea 
effective  pressure  of  the  card,  which  is  used  to  obtain  the  ' 
horse-power  of  the  engine  by  substituting  in  the  formula 
PLAN 

=  h.p.,  in  which  P  is  the  mean  effective  pressure,  L  the 

33000 

length  of  stroke  in  feet,  A  the  area  of  the  piston  in  sq.  in.  and 

N  the  number  of  explosions  per  minute. 

The  diagram  Fig.  3  was  divided  into  twelve  divisions  and 
the  sum  of  the  average  heights  of  these  devisions  was  4.1$ 
in.    This  divided  by  12  gives  .346  for  the  mean  height  of  the 


^9 


•J«e 


Ze0 


/«e 


/-?*« 


/A>i 


a^jf^ca* 


/*/«.  3. 


20 


THE   HORSELESS   AGE. 


VoL  S.  No,  IC  UmT. 


diagram.  Since  the  scale  is  300  lbs.  =  i  in,,  the  mean  effective 
prcksurc  would  be  zuu  X  .346  =  69. :j  lbs.  per  square  inch. 
Assuming  300  ck,pli>5tiins  per  mtnule,  we  have  for  subslilulion 
In   ihc  formula  P    ~  6if,a,  L  =  i,  A  =  7.07,   N   =   300  and 


H.  P.= 


69.8    X    7.07  K   300 

4  X  3JO0O 


the  sotulion  of  which  g\vc9  H.  P.  = 


With  thc^c  methods  it  should  be  comparatively  easy  for  odc 
t<i  investigate  the  action  of  gases  in  the  cylinder  of  a  motor  or 
to  construct  a  diagram  for  a  prospective  motor  to  give  special 
results. 


Vaporizers  and  Carbureters. 


By  Herbert  L.  Towlc 


The  1am  requisite  oi  the  vaporizer  ot  any  Kasolinc  engine  b 
umlornuly  ol  action.  The  mixture  in  ^ny  one  charge  must 
be  hke  tliat  tn  ^Luy  other  diargc,  except  when  this  is  purposely 
niodilied  for  the  purpose  ol  regulating  the  engine.  Not  only 
this,  but  It  IS  desirable  on  several  grounds  that  the  mixture 
in  the  charge  be  homogeneous  throughout  the  cylinder.  The 
miportancc  of  the  former  rcqiurcnicnt  is  generally  under- 
stood.  Not  only  is  there  great  waste  ot  fuel,  but  it  soon  be- 
comes impossible  to  manage  the  engine  li  it  is  neglected.  It 
IS  nut  dillicutt  tu  devise  a  vaporizer  whose  pcriormance  will 
be  unitortu  with  a  gtvcn  speed  and  load  ot  the  engine;  but  any 
change  :u  these  particulars  may  readily  result  in  serious  modi- 
iication  oi  the  vaporizer's  action.  The  need  of  homogeneity 
is  less  generally  appreciated.  It  is  not  a  feature  very  easily 
secured,  and  many  forms  ol  apparatus  are  in  vogue,  and  in 
more  or  less  succcsful  uj-c,  whidi  ignore  it  altogether.  In  the 
writer's  opinion,  nevertheless,  this  is  a  serious  mistake.  In  an 
ideal  condition  ot  thmgs,  each  molecule  oi  fuel  has  its  appro- 
priaic  quota  oi  oxygen  immediately  at  hand,  and  no  mure;  and 
in  tins  case  combustion  is  simultaneous  with  intlammation.  and 
i($  rapidity  is  that  of  the  rate  of  Hamc  propagation,  which  is 
determined  by  the  richness  of  the  mixture  and  the  degree  of 
compression,  and  may  be  rigidly  defined  for  any  engine  in 
good  order.  Where,  on  the  contrary,  the  mixture  is  irregu- 
larly diffused,  the  molecules  do  not  readily  And  eacli  other,  and 
the  combustion  is  apt  to  be  very  greatly  prolonged  from  this 
cause,  even  to  the  point  oi  unhurned  mixture  and  tlame  i&su- 
ing  from  the  exhaust  port.  Instantaneous  combustion  is  not 
desirable  in  a  small  engine,  but  a  combustion  unduly  pro* 
longed  results  in  back  explosions,  overheated  cylinders  and 
numerous  minor  annoyances,  besides  the  lorwercd  etiiciency. 
U  IS  highly  desirable,  therefore,  thai  the  gasoline  be  not  only 
vaporized,  but  iiUimatcly  commingled  with  the  air  before  any 
portion  of  the  charge  is  permitted  to  enter  the  cylinder,  even 
if  a  considerable  length  of  pipe  or  an  ample  mixing  chamber 
be  required  between  ihe  vaporizer  and  cylinder. 

A  broad  distinction  is  to  be  made  between  carbureters,  prop- 
erly so  called,  and  simple  vaporizers.  The  carbureter  im- 
pregnates a  portion  of  its  air  supply  with  gasoHne  vapor  to 
saturation,  and  then  dilutes  tliis  saturated  mixture  with  some 
five  times  its  volume  of  pure  air.  There  are  numberless  forms 
of  carbureters,  but  the  leading  classes  operate  (a)  by  drawing 
the  air  downward  through  the  liquid,  (b)  by  saturating  porous 
material  with  the  gasoline  and  drawing  air  past  it,  and  (c)  by 
sptaying  the  gasoline  iino  a  mixing  chamber  and  piping  the 
excess  back  to  the  reservoir.    The  first  named  is  irregular  in  its 


action  iroiii  the  tuct  that  a  altgtii  vacuum  is  necessary  in  the 
auciiuii  vipv  in  orucr  to  diaw  tne  ait  down  against  tbc  pres- 
sure ot  mc  gasoane;  and  mis  vacuum  will  vary  according  tu 
iiie  speed  01  me  pisiun.  iKUig  greater  at  full  speed,  and  prac- 
ucaiiy  nil  at  starung,  unless  ttic  Uiluiiun  inlcl  be  closed.  Ht- 
LWccii  tne  »econd  juiii  thud  methods  there  n  little  in  tlieory  to 
cuuose,  nut  itic  lurmcr  may  be  considered  more  rchablc,  ihc 
pnnie  essenuai  with  it  i^  tu  have  ample  evaporating  suriace. 
a^  uJicrwise  ihe  air  will  be  imperlecily  carbureted  at  bttfh 
apecd.  Oood  pracucc  calls  for  not  less  than  j  m.  It.  of  surface 
pur  horse-power,  and  unless  the  evaporation  be  lorced  by 
ucatuig  ur  oihcrwiic,  it  is  a  great  misuke  to  try  to  use  lcs&. 

Iheurcucally  the  acUon  ol  the  carbureter  is  pafcclly  uni- 
lorm.  tioih  the  carbureter  luict  and  tlu-  dilution  inlet  obstruct 
tiic  now  ol  air  somewhat,  but  they  do  so  in  equal  proportiua 
at  all  speeds;  and  with  saturated  vapor  the  quality  of  the  mix- 
ture IS  not  changed  when  the  dow  oi  air  is  stopped  by  tbc 
action  ol  the  guvemor,  or  by  a  change  in  the  engine's  speed. 
fracucally,  however,  a  seriously  disturbing  factor  is  inuo- 
(Juced  b>  the  prucess  ol  evaporation  itself.  Gasoline,  like  any 
other  liquid,  absorbs  heat  on  passing  into  the  vapor  state,  and 
this  heat  must  be  supplied  trom  somewhere,  either  from  the 
maicrial  of  the  carbureter  walls,  from  outside  radiation  or 
iruni  the  air  itself  which  is  passing  through  the  carburetex'. 
The  specihc  gravity  ot  saturated  gasoline  vapor  may  vaiy 
from  1-5  to  2.5,  that  of  air  being  1,  and  its  density  is  in  pro- 
poriion.  Not  only,  ihcrelore,  dues  the  opening  of  the  dilu- 
tion mlct  require  to  be  adjusted  iur  a  clungc  m  the  weather, 
but  it  is  more  than  Likely  to  need  additional  adjustment  after 
the  engine  is  started.  This  difticulty  may  be  mitigated  by 
warming  either  the  liquid  in  the  carbureter  or  the  air  which 
enters  it  by  the  heat  of  the  exhaust;  and  some  such  arrange- 
ment IS  necessary  where  the  engme's  speed  is  to  be  variable, 
as  in  vehicle  service.  The  effect  oi  this  provision  is  that  the 
engine  starts  with  cold  air.  and  as  the  carbureter  becomes  cold 
the  air  becomes  warm  from  the  heat  generated  by  the  engine, 
and  the  two  tendencies  may  be  adjusted  to  neutralizing  each 
other.  Tfiis,  however,  can  hardly  be  considered  an  exact 
method.  It  is  delicate  and  requires  frequent  attcnuon;  and 
until  some  better  method  is  found  for  providing  for  changes  of 
temperature  in  the  carbureter  and  In  the  air  outside,  we  must 
consider  some  other  solution  desirable.  If  the  dilution  inlet 
could  be  given  an  automatically  variable  opening,  which  would 
take  care  oi  all  changes  in  ttie  density  of  the  saturated  vapor 
as  they  occurred,  the  carbureter  might  be  called  a  perfect  mech- 
anism; but  it  is  the  writer's  belief  thai  the  solution  oi  the  prob- 
lem is  10  be  found  in  some  mechanical  means  of  introducing 
and  diffusing  the  luel,  which  shall  be  uninfluenced  by  changes 
in  temperature.  Devices  of  this  latter  class  come  noder  the 
head  of  vaporizers  proper. 

The  mechanical  vaporizer  does  not  produce  a  saturated 
mixture,  but  is  designed  to  admit  to  the  stream  of  air  only 
such  quantity  ol  fuel  as  is  needed  for  its  carburization,  and 
no  more.  It  may  impregnate  a  portion  of  the  air  beyond  the 
required  density,  and  then  dilute  it;  or  it  may  supply  to  each 
portion  of  the  air  its  own  needed  quantity  at  the  outset.  These 
devices  of  necessity  iniroduce  the  gasoline  in  liquid  fonn,  and 
it  is  necessary  to  prowde  subsequent  space  or  time  for  thor- 
ough commingling  of  the  vapor  and  air.  The  most  primitive 
arrangement  of  this  class  draws  gasoline  from  the  reservoir 
,it  whatever  "head"  it  may  happen  to  have,  and  admits  it  to 
the  air  supply  by  the  lifting  of  a  cam  on  the  engine  shaft  This 
ot  cuursc  allows  the  gasoline  to  flow  in  as  long  as  the  cam  may 
lift,  this  depending  on  the  speed  of  the  engine;  and  in  starting 
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ihe  cylinder  cannot  help  being:  "flooded."  Moreover,  the 
quantity  flowing  in  in  a  given  time  will  depend  mainly  on  the 
nuniber  of  K^llons  in  the  reservoir.  It  was  early  seen  that  no 
such  device  was  practicable  unless  the  gasoline  were  drawn 
from  a  conbtant  level,  and  the  overflow  cup  or  its  equivalent 
with  the  inflow  controlled  by  a  float  is  now  an  indispensable 
part  of  all  gasoline  engines.  The  other  diflTicuUy,  however,  is 
not  so  easily  overcome.  A  makeshift  is  to  rcgnlate  the  gaso- 
line supply  by  an  indexed  cock,  and  to  partially  close  this  cock 
when  slariing  This  Is  well  enough  where  the  engine's  speed 
is  to  be  constant,  but  ii  is  useless  for  momr  vehicles.  An  im- 
provement on  it.  whi^  is  found  in  many  forms,  is  to  control 
the  srasoline  Jnlet  by  llie  lift  of  a  spring-seated  air  valve,  so 
that  the  gasoline  enters  the  mixing  chamber  only  for  such 
length  of  time  as  the  suction  of  the  piston  is  suflficieni  to  lift 
the  air  valve.  This,  if  used  in  connection  with  an  overflow 
cup.  is.  within  limits,  a  nearly  perfect  device  It  cannot  be 
depended  upon  when  used  with  a  throttling  governor,  and 
if  the  speed  is  to  be  variable,  the  gasoline  Inlet  should  be  so 
arranged  as  to  open  most  when  the  air  valve  lifts  to  its  high- 
est extent.  In  other  words,  the  gasoline  should  enter  most 
rapidly  when  the  air  is  doing  the  same.  In  all  such  cases  the 
air  vilve  should  be  closed  by  a  spring,  so  that  its  lift  will  be 
in  proportion  in  the  intensity  of  the  piston's  suction. 

This  method  is  used  on  some  of  the  most  successful  en- 
f^nes  now  built:  but  there  is  another  class  of  devices  more 
nearly  automatic  in  principle  and  much  simpler  in  form. 
These  consist  in  principle  of  an  overflow  cun  placed  belnw 
instead  of  above  the  air  pipe  or  mixing  chamber,  and  having 
a  needle  orifice  projecting  upward  into  it  from  below  the  gas- 
oline level.  The  gasoline  is  then  drawn  upward  by  the  slight 
vacuum  in  the  pipe,  and  is  sprayed  into  and  tborouohly  com- 
mingled with  the  air.  The  vacuum  required  for  this  purpose 
is  very  small,  and  by  so  placing  the  overflow  cup  that  (he 
needle  orifice  is  a.s  little  as  possible  above  the  level  of  the  jras- 
olinc,  it  may  be  rednced  to  almost  anv  required  extent  .^ 
dilotlon  inlet  may  or  may  not  be  used  in  connection  with  it, 
but  it  is  not  necessary.  The  principal  precaution  to  be  ob- 
served  is  that  the  interior  of  the  cup  be  in  communication  with 
the  outer  air.  and  that  the  gasoline  be  not  pumped  into  it  so 
ranidlv  a<  to  produre  a  pressure  within.  This  arranRcmenl 
will  not  usually  sufiRce  for  starting  the  engine.  It  U  generallv 
nece*sarv  e!»her  oartialTv  to  obstruct  the  entrance  of  (he  air 
pipe  or  to  introduce  a  little  liquid  gasoline  into  the  mixing 
chamber.  This  is  an  obiection,  hut  not  a  serious  one;  and  it 
IB  r  utwciff'bed  by  the  fact  that  the  oneraton  is  automatic  within 
almr.st  anv  limits  of  speed,  an  tncrea<ie  here  reiciiltirg  in 
greater  intensity  of  suction  and  consequently  a  more  rapid 
inflow  of  gasoline.  A  hit-and-mi«s  governor  may  I»e  used, 
or  3  throttling  governor,  if  a  throttling  valve  be  put  on  each 
^id?  of  the  fuel  orifice,  so  that  the  degree  of  vacuum  acting  on 
the  gasoline  will  not  be  changed  An  indexed  regulator 
should  be  used  on  the  orifice,  and  this  when  once  set  should 
not  need  to  be  disturbed  except  possibly  for  a  change  in  the 
grade  of  fuel. 

The  attempt  is  sometimes  made  to  secure  an  exact  fuel  sup- 
nly  by  iniecting  the  amount  required  by  a  pump.  This  is  cor- 
rect theorelirally,  but  in  practice  rhe  mlnnte  dimcn.*tions  of 
the  pump  arc  a  constant  source  of  trouble.  One  prominent 
firm  of  stationary  engine  builders  uses  two  such  pumps  in 
serie*  with  each  other:  with  what  success  the  writer  is  not  in- 
formed, .^n  ingeniou-S  modification  was  pateniedafew  yearsago, 
in  which  the  pump  drew  in  an  excess  of  gasoline  and  forced 
only  a  portion  of  it  to  the  mixing  chamber,  the  residue  being 


forced  back  through  a  spring-seated  valve.  The  amount  go- 
ing to  the  mixing  chamber  was  regulated  by  a  screw,  and  the 
objection  to  this  arrangement  is  that  the  return  valve  will 
open  soon  or  late,  according  to  the  speed  of  the  engine  and 
the  consequent  pressure  exerted  by  the  pump  plunger. 

The  rise  of  the  motor  vehicle  cannot  fall  to  have  an  im- 
portant stimulating  effect  of  the  development  of  all  details  of 
the  gasoline  engine.  The  conditions  under  which  they  work 
are  vastly  more  arduous  than  those  to  which  stationary  or 
even  marine  engines  are  subjected;  not  only  is  the  important 
factor  of  speed  a  wholly  secondary  one  in  these  two  latter 
classes,  but  the  conditions  of  wear,  exposure,  careless  and  ig- 
norant handling  are  much  more  serious.  In  addition,  weight 
must  be  reduced  to  a  minimum,  and  compactness  and  accessi- 
bility are  equally  imperative.  In  the  progress  which  cannot 
fail  lo  be  developed  out  of  these  demands,  the  vaporizer  will 
have  its  share;  and  if  the  task  be  difficult,  the  reward  of  suc- 
cess will  be  correspondingly  rich.  As  in  a  larger  sense  the 
whole  science  of  engine  design  may  be  said  to  be  indebted  to 
the  motor  vehicle,  so  the  gas  engine  in  genera!  is  destined  to 
be  the  gainer  from  the  automobilist's  struggles  with  his  va- 
porizers. 


Ignition  and  Ignition  Troubles. 

By  P.  M.  Heldt 


The  electric  igniters  Jn  actual  use  on  motor  vehicle  engines 
may  be  divided  into  two  classes,  viz.:  Those  in  which  the 
make  and  break  of  an  electric  circuit  takes  place  inside  the 
cyllndcf,  and  which  gives  the  so-called  contact  spark,  and 
those  in  which  the  make  and  break  of  an  electric  circuit  oc- 
curs outside  the  cylinder,  and  which  gives  a  jump  spark  in- 
side the  cylinder.  The  former  class  may  again  be  divided  into 
two  sub-classes — igniters  in  which  there  is  an  end  contact  be- 
tween electrodes  and  igniters  in  which  there  is  a  wipe  or 
scrape  cnnlact  between  electrodes. 

The  simplest  form  of  end  contact  igniter,  and  one  which 
was  formerly  much  used  with  stationary  engines,  is  shown  in 
Fig.  I.  A  plug  screwing  into  the  cylinder  head  has  an  in- 
sulated bu.shing.  through  which  passes  one  of  the  electrodes. 
This  electrode  has  a  collar,  and  it  is  held  by  a  spring  against 
the  end  of  the  bushing.  The  other  electrode  is  a  stud  screwed 
into  the  piston.  The  two  electrodes  are  in  line.  Every  time 
the  piston  comes  back  the  electrodes  touch  and  there 
wonid  therefore  be  a  spark  at  every  revolution,  were  it  not 
for  a  contact  maker  or  switch  operated  from  the  crank  shaft 
which  closes  at  the  proper  time  every  second  revolutioiL 
This  form  of  ignitfr  is  ill  adapted  to  small  high-speed  en- 
gines for  the  reason  that  the  spark  passes  always  a  little  after 
dead  center,  whereas  an  ignition  a  little  before  dead  center 
gives  the  greatest  power.  On  the  other  hand,  the  electrodes 
are  in  contact  only  for  a  very  short  time,  which  prevents  the 
current  from  attaining  its  full  value  and  reduces  the  volume 
of  the  spark  and  the  certainty  of  ignition. 

A  modification  of  this  igniter  is  shown  in  Fig.  2.  Here  t 
douhlc-armed  lever  is  interposed  between  an  insulated  elec- 
trode in  the  cylinder  head  and  a  stud  screwed  into  the  pistOTL 
Nonnally  the  lever  is  held  against  the  insulated  electrode  by  a 
spring  outside  the  cylinder,  but  on  the  back  stroke  of  the  pis- 
ton the  stud  in  the  piston  strikes  the  lever,  and  brings  it  out 
of  contact  with  the  insulated  electrode  in  the  cylinder  head. 
The  spark  occurs  therefore  always  a  little  ahead  of  the  dead 
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center  position  of  ihc  crank.  The  time  of  itjiiition  can.  to  a 
certain  uxicnt.  be  rtKtilaicJ  by  ;nJvanciiiK  or  widulr^iwinif  the 
electrode  |>a5SliiK  through  the  insulated  hushing.  In  this  type 
of  Igniter  the  iliflkuliics  of  (he  type  illustrated  in  Fig  i  arc 
overcome.  It  is.  however,  not  very  dcbirable  to  have  the  first 
ignition  occur  before  the  dead  center,  as  the  engine  Is  then 
liable  to  start  backwards. 

Any  igniter  which  is  actuated  by  Uic  piston  must  upcratc 
cither  before  or  after  dead  center,  as  at  the  dead  center  the 
piston  is  not  moving,  To  overcame  this  diOicuUy  end-on-con- 
tacr  igniters  are  now  often  actuated  from  mechanism  outside 
the  cylinder  Kearcd  to  the  crank  shaft.  Kig.  3  sliows  one  form 
of  igniter  in  which  the  electrodes  arc  thus  operated.  The 
two  electrodes  inside  the  cylinder  are  held  apart  by  a  spring 
outside  the  cylinder.  One  of  the  electrodes  is  free  to  move 
around  a  shaft  passing  through  the  cylinder  or  valve  chamber 
wall.  Od  this  shaft  oul<:idc  the  cylinder  there  is  a  pawl  which 
engages  with  another  pawl  on  the  igniter  actuating  rod. 
When  thrs  rod  moves  back  the  pawls  engage  and  the  elec- 
trodes come  in  contact.  When  the  pawls  disengage  or  snap 
the  spring  on  the  cUclrodc  shaft  causes  the  breaking  of  flic 
contact  and  the  return  of  the  movable  electrode  to  tis  original 
position.  With  this  form  of  ig^nilcr,  ignition  can  be  made  to 
occur  at  any  point  of  the  stroke.  The  electrodes  also  re- 
main in  contact  lor  a  sufficient  length  of  lime  to  aasurc  a  full 
strength  of  current  before  the  circuit  is  opened.  The  igniter 
actuating  rod  is  ripcratcd  from  a  secondary  shaft,  geared  to 
the  crank  shaft  in  the  ratio  o|  2  to  i.  It  may  be  operated 
etihrr  by  n  crank,  an  eccentric  or  a  cam.  In  the  Kilter  ease 
the  return  of  the  rod  has  to  be  effected  by  a  spring.  This 
form  (if  igniter  in  its  varinus  modified  forms  is  used  on  a 
number  of  marine  and  motor  vehicle  engines. 


The  wipe  spark  is  always  more  reliable  than  the  end-on 
spark,  but  ihcre  are  certain  difficulties  in  constructing  these 
wipe  spark  igniters,  and  they  are  comparatively  little  tisrd. 
It  may  here  be  stated  that  a  wipe  spark  is  often  claimed  when 
an  end  contact  9park  is  being  had.  The  wipe  spark  requires  a 
spring  inside  the  combustion  chamber,  and  it  is  often  thought 
that  steel  wilt  not  retain  ii!t  temper  when  exposed  to  the  heat 
of  the  explosion  in  the  cylinder.  Fig,  4  shows  a  wipe  spark 
igniter  which  with  various  modifications  is  used  on  a  number 
of  stationary  engines  and  also  on  one  vehhicle  en^ne  of 
which  the  writer  knows. 

As  here  shown,  a  blade  of  spring  steel  is  riveted  into  a  rod 
and  forms  one  of  the  electrodes — the  insulated  one  The  pin 
of  a  liiile  crank  wipes  this  blade  during  a  part  of  the  revolu- 
tion of  the  crank.  Tlie  blade  is  deflected  by  the  pin,  and 
when  the  deflection  has  about  reached  its  maximum  the  pin 
comes  to  the  end  of  the  blade,  the  blade  snaps  off  from  the 
pin  and  thus  produces  the  spark.  The  rubbing  of  the  pin  and 
blade  together  always  keeps  the  contact  surfaces  clean.  The 
spring  pressure  of  the  blade  always  produces  a  sharp  break, 
which  is  conducive  In  better  results  as  regards  the  volume  of 
the  spark.  The  crank  is  driven  through  gearing  from  the 
cam  shaft,  and  revolves  once  for  every  two  revolutions  of  the 
engine  crank.  If  the  engine  should  «iari  the  wrong  way 
through  a  premature  explosion  the  crank  pin  would  turn  Dp 
against  the  blade  and  might  break  it.  This  danger  is  guartlcd 
against  by  driving  through  a  ratchet.  The  point  of  i^ilton 
of  such  igniters  may  be  adjusted  on  both  electrodes  The 
blades  for  this  igniter  should  be  made  of  m.ichinc  steel,  and 
when  they  are  so  located  that  ihe  draft  of  ihc  incoming  charge 
fans  them  they  will  retain  sufHcient  temper  to  serve  the  pur- 
pose. The  writer  has  found  this  igniter  to  be  very  re-liable 
and  cfTicicnl.  and  it  is  also  comparatively  simple. 

For  the  insulation  of  the  pans  nf  an  igniter  cilhrr  mia  or 
asbestos  is  used.  The  former  has  the  best  insulating  quali- 
ties, but  many  makers  prefer  a-ibestos  hcciusc  »t  d">es  t»ol 
crumble  like  mica.  The  mica,  however,  only  crumbles  when 
used  in  pieces  of  very  small  width.  The  surface  ol  the  insula- 
tion inside  the  cylinder  becomes  covered  with  ciirbon  deposit 
aflcj-  the  engine  has  been  running  a  while,  and  the  surface  ol 
the  insulation  on  the  outside  is  also  liable  to  become  dirty. 
These  layers  of  dirt  and  carbun  cause  leakage  of  the  electric 
current  and  reduce  the  volume  of  the  spurk.  To  reduce  this 
leakage  Ihe  length  of  the  leakage  path  should  be  made  as 
long  as  p<ls^ibte.  To  tbis  end  the  diameter  of  the  plus  b 
made  larger  than  the  diameter  of  the  flanges  of  the  itiS4tlalrd 


Fia.  3. 


Na.  is.  Jan.  17.  ISOO. 


THE   HORSELESS   AGE. 


23 


^ 


ro  cr^/^^^^  J- 


(L 


ft^/^fTSA  ^^^ 


CT 


•^O      <:YI.  fNO£R  s 


no.  3. 


hushing  and  the  insulatingr  wnshers  of  the  same  diameter  as 
the  plug.    This  is  indicated  in  Fig.  i. 

If  the  engine  \^  started  by  a  ratchet  crank  it  is  quite  desira- 
ble that  the  first  explosion  should  not  occur  before  dead  cen- 
ter, as  otherwise  the  engine  may  start  in  the  reverse  way. 
aflfainst  the  exertion  of  the  starter,  which  may  lead  to  acci- 
dent. But  to  obtain  the  maximum  of  power  from  an  engine 
running  at  high  speed  it  is  essential  that  the  spark  pass  before 
dead  center.  The  combustion  of  tlic  explosion  mixture  begins 
at  the  point  where  the  spark  passes,  and  from  there  spreads 
I0  all  parts  of  the  combustion  chamber.  But  the  propagation 
of  the  flame  takes  sonic  time  and  the  pressure  in  the  cylinder 
rises  therefore  gradually  and  nut  instantaneously  to  its  max- 
(ni'.im  value.  This  is  well  seen  from  an  indicator  card  taken 
from  an  engine  running  at  high  speed.  The  effect  of  this  lag 
in  the  process  of  combustion  is  to  shift  the  point  of  max- 
imum pressure,  which  in  a  slow-speed  engine  lies  near  the  be- 
ginning of  the  stroke,  further  ahead.  It  may  thus  happen 
that  the  pressure  at  the  lime  the  exhaust  opens  is  greater 
tlian  when  the  pision  starts  on  its  forward  course.  If  such  be 
the  case,  then  the  ignition  should  take  place  at  an  earlier 
period  to  obtain  the  maximum  power.  To  satisfy  the  two 
re<iiurcment5  just  mentioned  it  is  necessary  to  have  an  adjust- 
ing attachment  on  the  igniter,  by  means  of  which  it  can  be 
^iven  a  lag  when  staning  and  a  lead  when  running  at  full 
speed.  This  adjustmcni  may  be  efTected  either  by  hand  or 
automatically,  the  latter  being  the  more  desirable  arrange- 
ment- 

The  wTiter  prefers  to  locate  the  igniter  in  the  valve  chamber, 
where  the  draft  of  the  incoming  charge  may  cool  it.  This 
Icsfiens  the  danger  of  burning  the  contact  parts  and  keeps  the 
temper  in  the  spring  if  there  be  one  inside  the  combustion 
chamber,  ft  is  sometimes  suggested  that  the  explosion  might 
be  more  Instantaneous  and  more  effective  if  the  ignition  look 
lace  in  the  cylinder  proper:  but  if  the  purls  arc  large,  as  ihcy 
should  be,  there  is  no  loss  of  power  from  this  source. 

The  difficulties  with  igniters  arc  many  and  the  writer  has 
heard  the  remark  that  if  your  g-is  engine  stops  the  first  thing 
to  try  is  the  spark.  The  faults  to  which  ignition  outfits  arc 
liable  and  which  will  prevent  them  fmni  working  pruperly 
arc  the  fullowing:  The  source  of  current  may  run  down,  the 
connecting  wires  may  loosen  or  break  at  some  point,  the  con- 
necting wires  or  insulated  electrode  may  ground,  the  contact 
of  the  electrodes  rnay  become  burned  and  not  permit  the  pas- 


sage of  the  current,  the  springs  may  break  or  become  weak- 
ened to  such  a  degree  as  not  to  produce  a  good  metallic  con- 
tact. Finally,  it  may  happen  that  in  readjusting  the  igniter 
it  may  be  timed  wrong. 

The  running  out  of  the  batteries  oti  the  road  is  a  source  of 
great  difficulty,  but  this  and  the  remedies  therefor  have  been 
discussed  by  the  writer  in  a  previous  article,  and  need  not 
here  be  gone  into.  Going  over  to  the  second  of  the  faults 
mentioned,  it  may  be  stated  that  it  often  occurs  thai  a  bind- 
ing screw  rattles  loose  or  that  a  connection  wire  is  broken, 
the  latter  being  mostly  caused  by  carelessness  in  work  around 
the  engine.  The  loosening  of  the  binding  posts  can  only  be 
guarded  against  by  seeing  to  it  that  they  arc  firmly  screwed 
down  when  the  connections  are  made.  For  the  connections 
between  batteries,  spark  coil  and  engine  incandescent  lamp 
c<ifd  of  one  of  the  larger  sizes  should  be  used-  The  ends 
fastening  to  the  binding  screws  should  be  soldered.  The 
hirnp  cord  consists  of  a  large  number  of  fine  wires,  is  very 
Hexible  and  not  easily  damaged. 

.A  ground  on  the  insulated  part  of  the  igniter  is  usually  a 
puzzle  for  the  inexperienced  motor  operator.  When  it  has 
been  found  that  no  spark  passes  when  the  engine  is  turned 
over  by  hand,  the  following  proceeding  should  be  gone 
through  with  to  locate  the  difficulty.  Turn  the  crank  to  a 
point  where  the  electric  circuit  should  be  complete— that  Is  to 
say.  nearly  up  to  the  point  where  the  spark  sliould  pass. 
Now  detach  the  wire  from  the  insulated  electrode  and  brush 
it  over  this  electrode.  If  there  is  a  spark  the  batteries,  coil 
and  connections  arc  intact  and  insulated  part  of  the  igniter  is 
grounded — 1.  e.,  in  metallic  connection  with  the  engine  frame. 
If.  however,  there  is  no  spark,  then  the  electric  circuit  is  in- 
complete and  the  break  shoiUd  he  looked  up.  The  stationary 
electrode  of  an  igniter  should  always  be  the  insulated  one. 
Occasionally  both  electrodes  are  insulated,  and  in  this  case  the 
grounding  of  one  will  not  interfere  with  the  working  of  the 
igniter.  It  is.  however,  not  advisable  in  insulate  the  movable 
electrode,  as  the  pressure  and  strain  due  to  the  power  applied 
to  it  would  soon  throw  it  out  of  line  and  cveniually  short  cir- 
cuit it.  The  igniter  springs  must  always  be  kept  in  good 
C'liidlliim.  rsprcially  in  such  igniters  where  the  prrvsure  ol 
contact  depends  upon  the  force  of  these  springs,  Coming 
nnw  to  the  last  named  source  of  trouble,  the  improper  timing 
of  the  igniter,  it  may  be  that  the  mentioning  of  the  pnH>ihi|- 
ily  of  such  an  occurrence  provokes  a  smile  upon  the  counle- 
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nance  of  some  reader,  as  even  the  novice  knows  that  a  proper 
timing  ot  valves  and  igniters  Is  necessary  to  secure  good  re- 
sults with  an  explosive  motor.  The  writer  woujd  not  have 
mentioned  this  subject  were  it  not  (or  the  fact  that  he  has 
actual  knowledge  of  cases  in  which  days  of  time  of  people 
whu  claimed  to  be  mure  than  mere  amateurs  were  wasted 
simply  because  in  reassembling  an  engine  they  had  meshed 
the  valve  operating  gears  incorrectly.  Such  a  mistake  as  this 
should  ordinarily  be  easily  discovered;  but  when,  as  in  one 
of  the  cases  above  referred  to.  some  other  changes  or  addi- 
tions are  made  at  the  same  time  the  valve  operating  gears 
are  dismounted  and  reassembled,  the  cause  of  the  difficulty 
is  likely  to  be  assigned  to  these  new  parts. 

Tt  is  always  well  to  have  a  plug  directly  over  or  at  least 
somewhere  near  the  place  where  the  spark  occurs,  so  that, 
when  withdrawing  this  plug  and  turning  the  engine  by  hand, 
the  spark  may  be  observed.  In  larger  engines  a  plug  with 
a  small  mica  window  is  sometimes  placed  directly  over  the 
igniter,  thus  permitting  the  spark  to  be  observed  while  the 
engine  is  in  motion  and  without  removing  the  plug;  but  it  is 
hard  to  find  room  for  such  a  device  in  a  small  engine. 

The  negative  electrode  of  an  igniter  is  not  affected  nearly 
an  much  by  the  action  of  the  spark  as  is  the  positive  electrode, 
and  in  connecting  up  an  engine  the  electrode  which  is  easiest 
replaced  should  therefore  be  made  the  positive  one.  If  pri- 
mary -ells  are  used  for  ignition  the  positive  terminal  is  the 
one  connected  to  the  carbon  plate. 

The  igniter  circuit  should  be  provided  with  a  hand  switch 
so  located  that  the  circuit  may  be  opened  and  closed  by  the 
driver  from  the  seat.  11  the  engine  is  of  the  multiple-cylinder 
type  this  switch  should  preferably  be  made  so  that  any  one 
and  all  nf  the  igniters  can  be  switched  in  at  will,  which  greatly 
facilitates  the  testing  of  the  cylinders.  Fig.  5  shows  a  form 
of  switch  for  a  doublp-cylindcr  engine  which  will  permit 
tlicse  various  connections.  If  the  switch  lever  ia  held  down  by 
a  shoulder  screw  with  a  butterfly  head  it  may  easily  be  wilh- 
drawn  when  having  the  wagon  stand  in  the  street,  and  thus 
protect  it  against  mischievous  designs. 


The  jump  spark,  which  is  very  much  used  in  France,  has 
not  as  yet  become  very  popular  in  this  country.  The  objec- 
tion usually  made  to  it  is  due  to  the  difficulty  of  insulating 
against  the  high  pressure  necessary  to  produce  a  spark  be- 
tween terminals  1-16  in.  or  so  apart.  The  outfit  is  also  con- 
siderably more  expensive  than  the  simpler  forms  of  contact 
spark  igniters.  Jump  spark  igniters  require  a  coil  with  two 
windings,  called  an  induction  coil.  One  of  these  windings, 
called  tlie  primary,  consists  of  large  wire  and  few  turns,  and 
the  other,  called  the  secondarj',  consists  of  a  very  large  num- 
ber of  turns  of  very  fine  wire.  There  is  no  electrical  connec- 
tion between  the  two  windings.  The  current  from  the  pri- 
mary battery  or  other  source  of  current  supply  is  sent  through 
the  primary  winding  and  interrupted  at  the  proper  moment 
by  a  switch  or  commutator  driven  from  the  crank  shaft 
When  the  circuit  Is  broken  the  current  suddenly  ceases  in  the 
primary,  which  by  inductive  action  produces  an  electro-mo- 
tive impulse  in  the  secondary  winding.  The  terminals  of  the 
secondary  winding  are  connected  to  the  electrodes  of  the 
igniter.  The  electrodes  of  a  jump  spark  igniter  are  sometimes 
both  insulated,  while  again  one  is  grounded-  The  insulated 
electrode  or  electrodes  pass  through  a  bushing  of  insulating 
material,  held  in  a  metal  plug  screwing  into  the  wall  of  the 
combustion  chamber.  The  electrodes  have  platinum  points 
and  they  arc  bent  so  as  to  come  very  close  to  each  other.  The 
electro-motive  impulse  In  the  secondary  coil  will  send  a 
spark  across  the  gap  intervening  between  the  two  electrodes, 
and  this  spark  ignites  the  mixture. 
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Where  the  engine  has  a  single  cylinder  only  the  current  1 
to  be  sent  through  the  primary  coil  once  for  every  two  revo- 
lutions of  the  engine;  where  a  double  cylinder  twice,  and  where 
a  triple  cylinder  three  times.  These  current  impulses  must 
of  course  be  spaced  the  same  as  the  explosions.  For  a  multi- 
cylinder  engine  we  also  need  a  commutator,  by  means  of 
which  the  spark  can  be  distributed  to  the  various  cylinders. 
The  adjustment  for  timing  the  spark  of  a  jump  spark  igniter 
mn.«t  be  made  on  the  commutator  making  and  breaking  the 
primary  circuit,  and  consists  in  giving  an  angular  motioa  to 
the  stationary  part  of  the  commutator. 
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THE   t>B08L£H   STATBn. 

In  Fig.  I  A  the  lighting.apparatus  and  engine  are  shown  in 
what  may  v«ry  well  be  their  relative  sizes. 

If  the  energy  developed  by  the  engine  is  represented  by  the 
parallelogram  forming  the  border  of  the  figure,  then  the  small 
parallelogram  at  the  top  and  center  will  represent  the  capa- 
bility of  the  batteries  for  producing  energy  and  the  area  of  the 
smalt  circle  will  represent  that  part  of  the  power  of  the  bat- 
t€Tj  actually  used. 
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When  we  recollect  that  the  science  of  electricity  boasts  of 
affording  the  most  economical  means  for  the  transformation 
of  energy,  the  state  of  things  represented  in  the  figure  seems 
to  present  a  direct  challenge  to  our  engineers  and  inventors. 

1  propose  to  very  briefiy  outline  a  theory  of  the  sparking 
coil.    Much  must  be  omitted  to  economize  space. 

Approximations  only  are  attempted. 

What  I  wish  to  do  is  to  get  at  the  philosophy  of  the  matter. 

Not  only  are  our  battery  power,  economy  of  space  and  con- 
vcuicncy  involved,  but  the  working  of  the  engine  seems  to 
depend  somewhat  on  the  quality  of  the  spark.  A  good  ignit* 
ing  spark  may  make  possible  a  form  of  engine  that  wonld  be 
impossible  without  it. 

In  reference  to  the  subject  of  this  article,  I  have  felt  the 
need  of  a  working  theory  that  should  instruct  my  observation 
and  point  out  the  road  of  progress,  but  have  not  found  tt 
For  want  of  a  better  instructed  workman.  I  shall  attempt  to 
outline  such  a  theory.  Possibly  in  instructing  myself  I  may 
pursue  a  better  path  for  the  instruction  of  others  than  one 
more  expert  in  this  line. 

THE    "JUMP   SrA,B»C" 

I  have  thought,  with  a  number  who  speak  as  having  ao- 
thority,  that  the  Ruhmkorff  coil  was  only  adapted  to  experi- 
mental work.  I  have  found  it  extremely  difficult  to  keep  the 
secondary  current  in  its  proper  path,  and  the  proper  adjust- 
menr  of  the  vibrator  has  seemed  to  be  largely  a  matter  ol 
luck;  besides,  this  coil  is  liable  to  a  fatal  disease,  called  the 
"breaking  down"  of  its  inlerna!  insulation. 

In  one  case  a  short  circuit  was  formed  by  deposit  upon  the 
mica  insulation.  We  had  the  mica  washed  carefully  in  potash 
and  water.  On  again  trying  it  we  found  it  as  bad  as  ever.  We 
then  washed  it  in  alcohol  and  then  found  it  temporarily  in 
working  order. 

The  presence  of  gasoline  vapor  seems  to  increase  the  re- 
sistance to  the  passage  of  the  spark. 


If  such  a  high  tension  current  ts  to  be  used  at  all,  in  view  ol 
the  modern  improvements  in  static  machines  it  would  seem 
promising  to  return  to  that  early  method  of  ignition. 

SELF  INDUCTION  SPARK. 

If  a  current  is  sent  through  an  ordinary  "sparking  coil" 
when  the  circuit  Is  broken  a  spark,  or  arc,  is  formed  at  the 
break  by  the  self  induction  of  the  coil. 

If  with  such  an  apparatus  one  makes  the  contact  and  break 
by  a  straight  spring  held  in  the  hand  and  gradually  shortens 
the  spring,  he  will  get  a  sharper  and  sharper  break  and  will 
6nd  that  the  spark  improves  until  the  spring  is  qaite  short, 
when  it  again  deteriorates. 

With  practical  apparatus  I  have  always  found  that  the 
sharper  the  break  the  better  the  spark.  With  the  coils  I  have 
used  a  blow  is  better  than  the  action  of  a  spring. 

With  high  speed  engines  small  intervals  of  time  become  ma- 
terial. Therefore  it  is  important  to  see  that  the  contact  is  long 
enough  to  allow  the  current  to  be  fully  established  before  the 
break  occurs.  I  have  seen  a  good  many  failures  due  to  a 
neglect  of  this  precaution.  With  a  particular  coil  we  put  an 
adjustable  contact  upon  a  high-speed  lathe  and  gradually 
diminished  the  time  of  contact.  With  a  contact  of  1-40  of  a 
second  or  less  the  spark  seemed  to  fall  off  considerably— so 
much  80  that  ignition  would  have  been  uncertain. 

The  spark,  or  arc,  is  usually  formed  between  platinum  sur- 
faces. It  would  seem  probable  that  the  material  of  the  or- 
dinary arc  light  carbon  might  be  a  proper  substitute. 

con.  CALCUI  ATIONS. 

The  coils  are  wound  around  a  bundle  of  soft  iron  wire; 
We  may  approximate  the  intensity  of  tlic  exciting  field,  H,  in 
lines  per  square  centimeter  by  multiplying  the  ampere  turns 
by  the  constant  1.257  and  dividing  by  the  length  of  the  coil 
in  centimeters. — Thompson's  Elements,  Sec  342. 

If  the  magnetic  circuit  were  complete,  we  could  calculate 
the  "flux  density,"  B,  through  the  iron  by  simply  multiplying 
H  by  the  permeability  of  soft  iron. 

(1)  B  =  W  H 

and  we  might  construct  a  curve  (A  B,  Fig.  2)  with  K  as  ab- 
scissas and  B  as  ordinates. — Thompson's  Elements,  Sec.  364. 

But  we  know  that  the  actual  conditions  vary  a  great  deal 
from  those  of  the  complete  magnetic  circuit. 

We  find  a  method  of  approximating  the  true  curve  in  Dr. 
Du  B0I3'  work  on  the  "Magnetic  Circuit,"  translated  by  At- 
kinson; Longmans  &  Co.  Sec  also  Ewtng,  "Magnetic  In- 
duction in  Iron,"  etc 

Following  the  instructions  there  given,  we  lay  off  a  straight 
tine,  A  C  from  A,  whose  equation  is 
(2)  X  =  —  N  B. 

in  which  N  is  a  constant  depending  upon  the  ratio  of  the 
diameter  to  the  length  uf  the  coil. 

The  following  are  some  of  the  values  of  N,  given  by  the  au- 
thority last  quoted,  for  different  ratios,  m.  of  diameter  to 
length. 
The  values  actually  given  in  the  book  have  been  multiplied 
t 
by  —  to  adapt  them  to  more  familiar  units. 

m.  N.  m.  K. 

to .017a  30 .00313 

15 0095  40 0019 

30 00617  50 ooiag 

as-- 00434 


In  Fig.  I  we  have  conitructcd  a  curve  with  N  as  ordinatcs 
and  m  as  abscissas.  This  curve  will  serve  to  estimate  values 
not  given  in  the  table. 

We  now  "shear"  the  curve  A  B  (Fig.  2)  to  the  right  by 
adding  the  ;ibsctssas  of  the  line  A  C  to  the  corresponding 
abscissas  of  the  curve  A  B  (ihat  is.  abscissas  having  equal 
ordinatrs  arc  added).  This  gives  us  the  approximately 
straight  line  A  D,  which  wc  take  for  the  actual  curve  of  raag- 
nelization  uf  the  iron  core. 

Tlic  inductance  (coefficient  of  self-induction)  of  the  coil 
will  be 

Q  AS 
(3)    I,  =  B  A  S  10  —  S  or  — - — —~-  benriet. 
100,000,000 

in  which  B  is  the  number  of  lines  per  square  centimeter  of 
croif  lection  of  the  core  when  a  current  of  one  ampere  ii 
flowing;  A  is  the  area  of  the  cross  lection  in  square  centi- 
meters and  S  is  the  niinibcr  of  coils 

Helmholtr's  Equation  ("Thompson  Elements,"  Sec.  460)  it 
as  follows: 


in  which  C  is  the  current  in  amperes,  E  ihe  pressure  in  volts, 
R  the  resistance  in  ohms,  t  the  time  in  seconds  and  L  the 
inductance  in  henries. 

This  formula  seems  a  little  complicatul,  imt  is  really  not 
very  difficult  lo  work. 

Mr.  Alfred  Hay  in  hts  little  book  on  "Alternate  Current 
Working"  gives  a  simple  graphical  construction  covering  the 
same  ground  as  formula  4,  which  method  depends  upon  the 
fact  that  the  rate  of  change  of  the  current  is  proportional  to 

L 
the  abscissas  of  a  straight  line  whose  *incltnaHon  is    —   (the 

time  constant). 

These  two  methods  may  be  used  lo  check  each  other,  and 
each  has  its  individual  utility. 

AN   BlUMPLC.         * 

I  find  that  one  gets  a  more  realistic  conception  of  principles 
and  quantities  by  considering  a  concrete  example.  I  have 
therefore  eviscerated  my  coil  in  order  lo  get  its  measurements. 
I  find  that  the  core  ts  about  i  in.  in  diameter  and  9  in.  long. 
The  area  of  its  cross  section  would  therefore  be  about  4-6  sq. 
cm.  There  arc  about  4^  lurns  of  No,  14  wire  (about  200  ft.), 
having  a  resistance  nf,  say,  .fi  ohm.  Suppose  we  use  six  cells 
of  an  Edison- Lalandc  haitery  in  scries  having  an  electro  mo- 
tive force  of  4  volts  and  an  internal  resistance  nf,  say,  .a  ohm. 
so  that  the  total  resistance  of  the  circuit  is  about  .7  ohm 

4 

The  current  would  be  —   =  5-7  amperes. 

-7 
the  field  due  to  the  coil  would  be 

1.254(5.7)428 
H =  IJ4 

32.86 

To  get  the  actual  magnetic  flux,  we  will  "shear"  the  line" 
A  B  (Fig.  2)  to  the  right,  as  above  indicated. 

Referring  to  the  table  and  diagram  Fig.  f.  we  find  that  N 
(formula  No.  2)  is  about  .019  for  a  ratio  (m)  of  diameter  to 
length,  of  I  to  9.    Substituting  this  value  in  .3,  and  laying  off 
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St 


th«  corresponfjinj?  line,  we  get  ihc  line  A  E,  Fig.  a.  Adding 
the  abscissa-;  <if  the  line  A  E  i<i  ihfisc  ol  A  B  gives  us  the  line 
A  F  as  the  curve  of  magncti/atioii  of  the  coil. 

With  a  value  ol  134  fur  H,  wc.find  that  the  flux  in  the  iron 
core  rrprcscnted  by  the  ordinate  a  b  is  6,000  linen  per  scjuarc 
centimeter  of  cross  section,  or  6.900  X  4.6  =  31,740  Htics  for 
tbe  total  flux. 

For  an  increase  o(  1  ampere  in  the  current  the  increase  of 
31740 
magnetic  flux  is  about =  5$7«-  Tlic  inductance  by  (or- 


mula  3  is 


L  = 


5-7 


S570  x  428 


=  ,024  henries. 


100,000.000 

We  are  now  in  position  to  calculate  the  time  necessary  lo 
establish  a  current  in  the  coil. 

TIMK  CUftVH. 

Wc  will  construct  a  curve  in  which  the  time  in  fractions  of 
a  second  arc  abscissas  and  the  current  in  amperes  are  or- 
dinates,  by  the  simple  method  given  by  Mr.  Hay. 

We  first  draw  a  horizontal  line.  A  B,  Fig.  3.  across  the 
paper  at  the  bottom.  Near  the  center  of  the  paper  we  draw 
the  vertical  line  C  D.  Wc  lay  oR  the  lime  in  .01  second  to 
■a  convenient  scale  to  the  right  from  the  intersection  of  A  B 
and  C  D.  On  C  D  we  lay  ofT  the  amperes  to  a  convenient 
scale  and  divide  it  into  spaces  rcprcseniing  half  amperes.  We 
locate    the    point    D.    representing    our    maximum    current 

E        4 

—  =  —  or  5.7  amperes. 
R      .7 

We  now  lay  off  to  the  left  from  the  intersection  of  the  lines 

A  B  and  C  D,  to  a  convenient  scale,  a  value  equal  to  the 

E  4 

electro  motive  force  divided  by  the  scU  induction,     —  = 

L  .024 
=  167.  This  gives  us  the  point  A.  Connect  A  and  D  by  a 
straight  line.  Now  the  absci.s^as  of  the  line  A  D  arc  always 
equal  to  the  rate  at  which  the  current  is  increasing  at  different 
values  oi  the  current. 


F01  instance,  at  the  commenceniont  the  current  is  increas- 
ing at  the  rate  ol  167  amperes  per  second,  and  wlien  a  current 
of  Vi  ampere  has  been  ci<tnblishe<l  the  current  is  increasing 
at  a  rate  rtprcscnted  by  the  line  c  d  ^  153  amperes  per  second. 
The  average  rate  of  increase  is  rrprcsenti!d  by  the  line  a  b  half 
way  between  the  other  lines  =  161  fabout)  amperes  per  sec- 
ond. If  the  current  is  increasing  at  the  rate  of  161  amperes 
per  second  it  will  taVc  it  1-161  X  J4  =  1-322  =  .0031  second 
to  attain  to  the  value  of  J/^  ampere.  Ikying  this  value  off  on 
C  B  and  drawing  a  vertical  line  through  the  point  thus  found 
lo  meet  the  horizontal  line  thiough  the  j4-ampere  point,  we 
gel  the  first  point.  F.  of  the  required  curve. 

I  n  the  same  way  we  find  lliat  the  line  e  f  ^  145  represents  the 
average  rale  at  which  the  current  is  increasing  from  >  value 
ol  .5  to  1  ampere.  The  time  occupied  in  this  increase  is  there- 
fore I-I4S  X  }4  =  i-jgo  ^=  ,0034  second.  The  time  occupied 
in  increasing  from  o  to  i  ampere  :s  therefore  .0031  +  ,0034  = 
.oo6g  second.  Ikying  this  value  off  as  before,  we  find  for  the 
intersection  of  the  vertical  line  through  that  point  and  the 
horiiontal  line  through  the  I -ampere  point  the  second  point. 
G,  of  the  curve. 

Continuing  in  this  way  we  get  the  folloning  values: 


Tlm«  Iiicniiulnff 
(ram  Z«ru. 


Voliifi  of  Current 
Ampere. 


Time  OreapiiMl  In 
InorejulDtf.ft  a». 


.0031      5 .,..., 003! 

.0065     ...,....., I.O.. •*....  .0034 

.0104    l.S -• "  .0039 

.01475 2.0 00435 

-01975 a.5 005 

.025663. ..,.„j,, 3.0. , 00588 

.03273 3.5 0071 

.0418     ..40 0091 

.0523     4-S 0105 

.0648     5.0 ii..i.,.  .0125 

.IQ64S 5.5  ■■-. 02 

Which  being  platted  as  above  described  gives  us  the  curve 
C  F  G  E. 

To  test  the  accuracy  of  our  work  let  us  calculate  by  equa- 
tion 4  what  the  current  will  be  at  the  end  of  .03  second. 


y^ 


4. 


—  h  &..  3  — 
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C  =  current. 

E  =  electro  motive  force  =  4  volts. 
R  ^  resistance  =  .7  ohm. 
L  =  inductance  =  .024  henries. 
t  ^  time  in  seconds  ^  .03. 
1 

t.718 


1.31  ntnpcrei. 


Drawing  the  ordinate  i  h  through  the  point  .03  second  to 
meet  the  curve  C  E,  we  sec  that  the  point  of  intersection  cor- 
responds to  about  3.5  amperes.  The  discrepancy  represents 
inaccuracy  in  the  work.  Possibly  we  should  have  divided  the 
vertical  line  into  parts  rcprrseniing  J4  amperes.  The  finer 
that  is  divided  the  more  accurate  is  the  work.  However,  it  is 
sufficiently  accurate  for  all  practical  purposes. 

PSACTICAI.  DEDUCTIONS. 

Suppose  wc  havt  an  engine  turning  600  revolutions  per 
minute,  or  id  per  second.  If  we  make  a  contact  for  one- 
quarter  of  a  revolution  its  duration  wilt  be  1-40  of  a  second,  or 
.025.  In  Fig.  3.  if  wc  draw  an  ordinate,  i  j,  through  the  point 
.025,  cutting  the  line  C  E  at  j,  we  see  from  the  position  of 
the  latter  point  that  we  only  get  about  2.9  amperes  through 
the  coil.  It  would  have  been  better  to  use  four  instead  of  six 
cells  of  battery  and  given  it  a  longer  contact. 

The  curve  C  £  bends  over  a  good  deal  at  the  top.  That 
is,  while  the  current  passing  at  this  point  is  greatest,  the  in- 
crease of  current  and  consequently  of  magnetic  flux  is  small. 
A  longer  contact  than  necessary-  simply  wastes  our  battery 
without  an  adequate  effect.  With  the  apparatus  giving  the 
curve  of  Fig.  3  a  contact  of  .08  would  seem  to  be  sunicicnt- 
Tliat  is.  the  contact  should  last  for  about  S  of  a  revolution. 
At  this  point  there  would  be  something  less  than  5.5  amperes 
flowing  through  the  coil. 

THE   CRRAK. 

It  has  been  noted  as  a  matter  of  fact  that  the  sharpness  of 
the  break  seems  to  have  a  good  deal  of  effect.  It  is  generally 
considered  that  we  require  a  pressure  of  50  volts  for  an  arc- 
that  is.  we  must  diminish  the  magnetic  flux  at  the  rate  of 
SO  X  10*  lines  per  second.  In  our  coil  we  have,  say,  30,000 
lines  flowing  through  428  coils.  The  lime  occupied  in  break- 
ing the  circuit  must  therefore  be  as  short  as 
43S  X  50ODO        43B  X  3  IS84. 

= =  =  .003568  seconds. 

50  X  108  50  X  104      .50  0000 

That  the  contact  pieces  have  to  move  some  distance  before 
the  current  is  broken  seems  certain;  how  far  I  do  not  know. 
We  may  perhaps  conclude  that  it  takes  a  special  effort  to  sep- 
arate the  points  in  such  an  apparatus  as  we  have  described  so 
as  to  get  the  break  in  .0025  second. 

It  the  moving  part  weighed  i  lb.  it  would  require  a  pressure 
of  about  100  lbs.  to  move  it  .01  ft.  in  .0025  second,  or  about  50 
lbs.  to  move  it  1-16  in.  in  that  lime,  and  25  to  move  it  1-32  in., 
and  so  on,  the  distance  moved  in  the  given  time  being  propor- 
tional to  the  force  exerted. 

TBR  coir.. 
It  is  not  only  necessary  that  the  break  should  be  sharp,  but 
there  roust  be  little  magnetism  remaining  in  the  core  after  the 


current  has  ceased.  This  is  the  reason  that  a  straight  bar  is 
used  instead  of  a  complete  magnetic  circuit.  On  looking  si 
Fig.  I,  it  will  be  seen  that  the  value  of  N  diminishes  as  the 
ratio  of  the  diameter  to  the  length  of  the  coil  decreases— that 
is,  the  magnetic  circuit  becomes  less  and  less  imperfect 
Upon  this  point  Dr.  Du  Bois  says,  page  276: 

"From  the  purely  magnetic  point  of  view  there  would 
scarcely  be  any  object  in  making  the  dimension  ratio  Ot  the 
core  less  than  45,  and  thereby  needlessly  increasing  the  de- 
magnetizing action.'* 

Of  course,  the  longer  we  make  the  coil  the  heavier  it  is,  and 
the  more  room  it  will  occupy.  However,  its  shape  is  such 
that  it  may  be  readily  stowed  away. 

The  steepness  of  the  line  at  the  left  of  Fig.  i  would  seem 
to  indicate  that  it  would  be  well  to  make  the  core  20  or  2j 
diameters  in  length.  Let  us  do  this,  retaining  the  same  wind- 
ings as  before.    We  will  make  it  25  diameters  long. 

The  increase  in  weight  would  be  about  .7854  X  16  X  .26  ^ 
3.27  lbs. 

The  value  of  N,  taken  from  the  table,  is  .00424-  With  this 
value  of  N,  substitute  in  equation  2,  we  lay  off  the  line  A  R 
in  the  Bame  way  that  we  laid  off  A  C  and  A  £.  Shearing 
the  line  .\  B  to  the  right  as  before,  we  get  the  line  A  1.  as  the 
line  of  magnetism  of  our  proposed  coit. 

as 

As  we  have  lengthened  out  our  coil  —  =  278  times   the 

9 

134 

value  of  H  will  be  proportionally  less,  or =  about  ^ 

2.78 

l:;rccttng  the  perpendicular  q  r  to  meet  the  line  A  L  at  r.  we 
see  that  tlie  point  of  contact  corresponds  to  a  magnetic  flux 
of  about  8.900  tines  per  square  centimeter — that  is,  by  increas- 
ing the  length  of  the  coil  we  have  increased  our  effect  witii 

S900 
the  same  expenditure  in  the  ratio ^  aboat  1.29. 

6goo 

We  have  increased  the  weight  of  our  coil  3.27  lbs.,  but  wc 
can  evidently  dispense  with  at  least  one  of  our  battery  cells 
and  gel  the  same  or  a  better  effect  than  before.  This  would 
be  a  net  saving  in  weight  and  space. 

We  need  not  be  as  careful  with  a  long  as  a  short  coil  abovt 
the  sharpness  of  the  "•break."  On  the  other  hand,  we  must 
have  a  longer  conuct  to  establish  the  current 

For  instance,  suppose  wc  substitute  L  =  .024  X  1.29  ^  say 
.031,  and  t  ^  .08.    In  equation  4  wc  have 


C  = 


=  5-7  y )  =  5.7  (i )=  4.7 


amperes. 


3.7I8»8  1.808'  ^  6.1' 

Whereas  before  we  had  a  current  of  about  5.4  amperes 
with  that  length  of  contact.  However,  a  difference  in  the 
time  of  contact  between  .08  and  .1  or  .125  is  not  generally 
very  material,  though  it  may  become  so  in  very  fast  running 
engines. 

It  will  be  noticed  that  while  in  lengthening  out  the  coil  we 
have  obtained  a  net  gain  in  power,  we  have  done  this  at  the 
expense  of  inserting  more  iron  and  diminishing  the  value  of 
H  for  our  battery  power.  It  would  seem  well  to  inquire  if 
it  is  not  passible  to  get  the  advantages  without  the  disad- 
vantages. In  this,  regarding  the  "Hedgehog  Transformer" 
of  Mr.  James  Swinburne  is  suggestive.  In  this  the  wires  of 
the  core  protrude  from  each  end  and  arc  spread  apart  like 
the  bristles  of  a  brush  or  are  bent  back  upon  the  coil,  thus 
reducing  the  resistance  of  the  magnetic  circuit.  It  would 
seem  probable  that  we  could  reduce  the  magnetic  circuit  as 


J 
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(ar  as  wc  wish  in  ihis  way  without  greatly  increasing^  the 
amount  of  iron  or  length  of  the  coil.  The  best  construction 
cotild  only  be  found  by  experiment. 

As  Dr.  Du  Bois  says  that  there  is  no  use  of  diminishing 
the  ]en8:th  of  the  core  to  less  than  45  diameters,  let  us  draw 
the  line  of  magnetization  for  a  coil  having  a  core  of  that 
dimension  and  assume  that  we  attain  that  curve  with  a  core 
9  diameters  long.  A  M  is  the  required  curve  of  magnetiza- 
tion. Wc  do  not  want  to  carry  the  magnetization  beyond  the 
elbow  of  the  curve;  therefore  let  us  dispense  with  all  but  one 
of  our  cells. 

We  would  then  have  a  pressure  of  .7  volt  resistance  of 
about  .033  +  .5  ^  -533  ohm  and  a  maximuni  current  of 
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•7 


•533 


'  1.31  amperes.    The  maximum  value  of  H  would  be 
t.3S7  X  [.31  X  438 


=  30.S 


us 


33  86 

a   magnetization  of  something  over 


which   would   give 

12300 
13,300,  or =  1.78  times  that  which  we  got  with  the  six 

6900 

cells  before. 

The  inductance  would  now  be  much  greater,  and  it  might 
be  better  to  use  two  cells,  so  that  the  contact  could  be  shorter. 

There  arc  those  who  prefer  to  use  a  secondary  coil  and  a 
**)ump  spark";  others  prefer  the  self-induction  coil  with  an 
arc.  It  would  seem  well  to  inquire  if  a  combination  of  the 
two  systems  would  not  be  advantageous. 

Suppose,  for  instance,  we  break  the  primary  outside  of  the 
cylinder,  and  break  the  secondary  inside  the  cylinder,  so  as 
to  form  an  arc  there  just  as  we  did  before  with  the  primary. 
Our  secondary  coil  need  not  have  a  great  many  turns,  as  we 
only  want  50  volts,  and  the  primary  break  may  be  made  under 
oil.  We  may  now  use  a  condenser  so  as  to  get  a  return 
current. 

Dr.  Du  Bois  intimates  that  tn  this  case  wc  may  use  a  com- 
picte  magnetic  circuit.  If  this  is  so  wc  may  expect  to  again 
multiply  our  effect  from  a  given  battery  by  4  or  5. 

Thus,  theory  would  seem  to  indicate  that  we  may  hope  to 
improve  our  igniting  apparatus  by  something  like  3,500  per 
cent,  by  alterations  in  the  coil. 

THE    BATTBRV. 

The  advertising  columns  of  The  Horseless  Age  indicate  a 
recognized  demand  for  a  b-iitery  adapted  to  this  purpose. 
The  ad%*antagcs  of  the  "Edison-Lalandc"  are  that  it  is  con- 
stant with  a  closed  circuit  and  has  a  small  internal  resistance. 

The  dry  battery  presents  obvious  advantages.  I  have  seen 
a  dry  battery  give  out  18  amperes  on  a  short  circuit.  In  the 
matter  of  drj'  batteries  the  fakir  has  got  in  his  deadly  work 
and  a  really  meritorious  battery  will  have  to  overcome  public 
distrust.  It  would  seem  as  if  for  our  use  the  polarizing  ten- 
dency of  the  "open  circuit"  batteries  might  be  overcome. 

The  necessary  time  of  contact  would  seem  to  promise  to  be 
a  material  obstruction  to  progress.  If  this  shall  prove  so,  a 
larger  internal  resistance  to  the  battery  may  not  be  very  ob- 
jectionable, as  it  tends  to  shorten  the  necessary  time  of  con- 
Uct 

The  coil  and  battery  should  be  adapted  to  each  other. 

WANTED. 

special  contributors  to  The  Horseless  Age  on 
all  important  subjects  relating  lo  Motor  Vehicles. 
Fair  compensation.  Address  The  Horseless  Age, 
150  Nassau  Street,  New  York. 


By  Herbert  L.  Towle. 


The  forces  which  may  produce  vibration  in  a  gas  engine  are 
of  three  kinds,  viz.:  The  centrifugal  force  of  unbalanced  re- 
volving parts,  the  inertia  of  unbalanced  reciprocating  parts, 
and  the  varying  torque  applied  by  the  explosions  to  the  crank 
shaft.  The  first  two  of  thcw  are  due  simply  to  the  movement 
of  the  parts,  and  would  be  the  same  ii  the  engine  were  run 
by  outside  power  with  all  valves  open.  The  third  force— the 
torque — causes  vibration  from  the  fact  that  the  explosion  im- 
pulse tends  to  rotate  the  engine  and  shaft  in  opposite  direc- 
tions. The  ttirning  moment  is  the  same  against  each,  but  the 
engine  frame  yields  to  it  less  because  it  is  heavier  and  is  bolted 
to  a  heavy  frame.  As  this  yield  is  intermittent  with  the  ex- 
plosions, it  becomes  an  important  part  of  the  total  vibration. 

Centrifugal  force  is  so  familiar  a  thing  that  little  need  be 
said  of  it  here.    It  may  be  calculated  by  the  formula 

W  V" 

Fe  = 

Rr 
in  which 

F' =  centrifugal  force  in  pounds. 

W  =  weight  of  revolving  body  in  pounds. 

V  ^velocity  of  same  in  feet  per  second. 

S  ^acceleration  of  falling  body,  =  32.2  ft.  per  second. 

r    =  radius  of  revolution  in  feet. 

In  applying  ihc  formula  the  body  must  be  imagined  as 
concentrated  at  its  center  of  gravity.  The  velocity  V  must 
be  the  linear  velocity  of  this  point,  and  the  radius  r  must  be 
measured  to  it  likewise.  In  the  case  of  an  engine  it  is  usual 
10  neglect  that  half  of  the  crank  shaft  next  to  the  shaft  center 
as  practically  balancing  itself,  and  for  the  remaining  parts  to 
reckon  the  radius  of  the  crank  pin  center.  The  connecting 
rod  should  be  weighed  with  Us  two  ends  im  separate  scales, 
and  the  resulting  weights  assigned  to  the  revolving  and  recip- 
rocating parts  rcspcclivcly;  or  these  weights  should  be  calcu- 
lated as  nearly  as  possible  when  designing  the  engine.  With 
the  centrifugal  force  of  the  cranks,  pin  and  crank  end  of  rod 
thus  known,  an  approximate  calculation  may  be  made  for 
the  size  of  the  balance  weights.  It  ia  better  to  have  the  lat- 
ter a  little  too  heavy  than  a  little  too  light,  as  in  the  former 
case  the  excess  will  help  to  balance  the  inertia  of  the  piston, 
merely  introducing  a  corresponding  lateral  vibration.  To 
what  extent  this  should  be  done  will  depend  on  the  position  of 
the  motor.  In  general,  vertical  vibrations  are  the  ones  most 
to  be  avoided  in  carriage  work,  and  the  balance  weights 
should  be  so  designed  as  to  reduce  these  to  the  minimum, 
even  if  longitudinal  or  transverse  vibrations  are  thereby  in- 
creased. 

One  feature  of  common  practice  is  to  be  followed  with 
caution,  namely,  the  custom  of  regarding  the  opposite  cranks 
of  cylinders  some  distance  apart,  or  the  triple  cranks  of  a 
three-cylinder  marine  type  of  engine,  as  balancing  each  other 
Without  the  use  of  weights.  They  do  balance  when  the  en- 
gine is  at  rest,  but  when  it  is  running  each  pair  of  cranks 
exerts  an  outward  pull  in  its  own  plane  of  rotation,  and  the 
result  is  a  slowing  tendency  which  in  the  lighter  classes  of 
vehicles  may  be  very  objectionable.  Of  course,  the  nearer 
the  cylinder  axes  approach  each  other,  the  less  wilt  be  the 
vibration  from  this  source;  and  for  practical  purposes  the 
opposite -cylinder,  opposite-crank  type  of  engine,  so  popular 
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for  vehicle  worlc,  may  be  considered  as  in  perfect  mechanical 
balance. 

Perhaps  the  simplest  way  of  looking  at  the  piston  inertia  is 
to  remember  that  it  is  balanced  (neglecting  the  angularity  of 
the  connecting  rod)  by  the  parallel  or  ax-ial  component  of 
the  centrifugal  force  exerted  by  an  equal  weight  opposite  the 
crank  pin  at  the  same  radius.  In  other  words,  putting  F  for 
the  piston's  inertia  force,  Fo  for  the  centrifugal  force  of  an 
equal  weight  at  the  crank  radius,  and  w  for  the  crank  angle 
[,  which  represents  a  piston  and  crank  with  Scotch  yoke  or 
slotted  crosshead  connection,  if  the  weight  of  W  equals  that  of 
measured  from  the  dead  center,  F  =  Po  cos.  w.  Thus  in  Fig. 
the  reciprocating  parts,  and  O  P  represents  its  centrifugal 
force,  then  O  Q  ^  O  P  cos.  w  =  inertia  force  of  the  recipro- 
cating parts. 

It  roust  be  remembered,  however,  that  F  owes  its  existence 
not  to  the  velocity  of  the  reciprocating  parts  as  such,  but  to  the 
rate  of  change  of  that  velocity;  and  the  fact  that  V  is  greatest 
at  the  ends  of  the  stroke  is  due  to  the  fact  that  the  piston's 
velocity  changes  niost  rapidly  when  it  is  moving  most  slowly. 
This  will  be  understood  from  an  inspection  of  Fig.  2.  In 
this  diagram  M  N  is  the  cylinder  axis,  and  the  crank  pin  at 
A  has  traversed  the  arc  E  A  from  the  dead  center.  If  we 
neglect  the  influence  of  the  connecting  rod,  then  while  the 
crank  pin  has  traveled  through  £  A  the  piston  has  moved  a 
distance  equal  to  E  D;  and  similarly  for  any  other  arc,  the 
simultaneous  travel  of  the  piston  will  equal  the  projection  of 
that  arc  on  the  base  line  M  N.  If  now  we  suppose  the  crank 
pin,  instead  of  following  the  circle,  to  move  oS  (still  at  its 
own  uniform  velocity)  tangentially  along  the  line  A  B.  then 
for  any  distance  A  B  of  the  crank  pin's  motion  the  piston's 
travel  will  still  be  the  projection  of  A  B  upon  M  N  or  upon  a 
line  parallel  to  tt.  In  the  diagram  this  projection  is  A  C.  If 
A  B  be  taken  to  represent  by  its  magnitude  the  velocity  of 
the  pin,  then  A  C  represents  the  velocity  of  the  piston  for  the 
dame  period,  or 

veL  of  crank  pin        AC 

vel.  of  piston  AB 

and  this  ratio  holds  true  even  if  A  B  and  A  C  are  drawn  in- 
finitely short  But,  by  the  properties  of  similar  triangles,  the 
angle  A  B  C  =  the  angle  A  O  D.  their  corresponding  sides 
being  perpendicular.     Consequently 

AC        AD 

AB  ~  AO 

which  Is  the  sine  of  the  crank  angle  A  O  D.  The  sine  of  the 
crank  angle  at  any  instant,  therefore,  represents  the  piston's 
velocity  relative  to  that  of  the  crank  pin  at  the  same  instant; 
and  it  may  readily  be  seen  from  the  figure,  what  is  familiar 
in  trigonometry,  that  the  value  of  A  D  increases  or  decreases 
much  more  rapidly  near  the  centers  tlian  near  mid-stroke. 

AD 

Now  it  may  be  shown  that  the  rate  at  which  A  D  (or ) 

DO 
is  in  process  of  changing,  at  any  position  of  A,  is  propor- 

DO 
Uooal  to——,  which  is  the  cosine  of  the  same  crank  angle; 
AO 

and  this  cosine  is  therefore  the  measure  of  the  inertia  force. 
When  the  crank  is  on  the  center  w^  0'*.  and  cos.  »•  ^  1 ;  and 
in  this  position  the  inertia  of  the  piston,  acting  in  line  with 
the  crank,  is  exactly  what  the  centrifugal  force  would  be  if  the 
piston  were  ailadied  to  the  crank  pin  itself;  or  F  =  F,,.  Thia 
is  tta  maximum  value;  and,  as  just  noted,  its  value  for  other 
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FIG.   I. 

positions  of  the  crank  becomes  the  product  oS  F«  into  tbe' 
cosine  of  a*. 

i'or  engines  with  Scotch  yoke  connection  this  formula  is 
correct  and  sufficient;  but  where  a  connecting  rod  is  used  its 
effect  is  to  quicken  the  piston's  motion  in  the  first  half  of  its 
out  stroke  and  retard  it  in  the  latter  half,  and  vtce  versa.  The 
result  is  to  make  the  inertia  force  dependent  somewhat  on  the 
relative  length  of  the  connecting  rod,  and  the  formula,  which 
need  not  be  derived  here,  is 

r 

F  =  Fo  (cos  w  -\ cos  a  w) 

I 
where 

r        radius  nf  crank 


1  length  of  rod 
The  influence  of  the  connecting  rod  is  often  neglected,  but 
in  certain  cases  it  may  impair  the  balance  considerably.  Take 
for  instance  the  twin-cylinder  marine  type  of  engine,  with 
cranks  iSo  deg.  apart.  Here  one  piston  is  at  the  bottom  oi 
its  stroke  when  the  other  is  at  the  top,  and  in  thflt  positioji 
«■  =  o",  or  180  deg.,  and  cos.  w  =  1  f or  the  top  piston  and  —  i 
for  the  bottom  one.    If 

r 

-  =  *. 

1 

we  have  F  =  Fa  (i  +  i)  =  i-^S  Fa  for  one  piston,  and 

F=  Fo(— I  +  J>  =  -.75F« 
for  the  other;  the  negative  sign  showing  that  the  force  is  ex- 
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ertcd  downward  instead  of  upward.  There  is  consequently  an 
unbalanced  upward  force  of  0.5  Fo  occurring  twice  every  rev- 
olution. Again,  at  mid-stroke  cos.  u  =  O  (or  both  pistons. 
and  cos  z  VI  —  — I,  S3  that  wc  have  F  =  F«  (O  —J) 
for  each  piston,  or  a  downward  force  o(  —  0.5  Fb  for  both. 
Where  reliable  results  arc  aimed  at,  therefore,  the  completer 
formula  should  always  be  the  one  used. 

As  an  example  of  the  formula's  application,  let  us  assume  a 
cylinder  of  5  in.  bore  by  6  in.  stroke,  with  r.p.m.  ^  600,  and 
w  =  13  lbs.  lor  piston,  wrist  pin  and  end  of  rod.  Then  V  = 
(j  "■    r  X  600  -T-  60)'  =  24674  ft.  per  second,  and  Fo  =  398-5 

r         I 
or  practically  400  lbs.     If —  =  — ,  the  values  of  F  at  the  endis 

I  4 
of  the  stroke,  arc  500  and  300  lbs.  respectively.  In  Fig  3  arc 
plotted  its  intermediate  values  for  a  complete  revolution. 
Here  the  base  line  X  X'  is  divided  for  each  18  deg.  of  crank 
angle,  and  F  is  measured  verdcaJIy  from  X  X'  to  the  curve 
A  A. 

If  we  wish,  wc  can  divide  the  several  values  of  F  by  the  area 
of  the  piston— in  this  case  1964  sq.  in. — to  reduce  them  to 
pounds  per  sq.  in.  We  may  then  plot  them  on  the  indicator 
card  of  our  engine,  and  thus  ascertain  the  net  effective  force 
which  impels  the  piston.  In  Fig.  4  the  line  A  A'  is  such  a 
curve  of  inertia  force,  and  B  B  is  the  curve  of  net  pressures. 
As  the  pressure  of  the  explosion  is  downward,  while  the  in- 
ertia force  at  the  top  of  the  stroke  is  upward,  it  is  necessary 
to  plot  the  positive  values  of  F  below  the  base  line,  and  the 
negative  values  above. 

The  maximum  inertia  force  in  one  cylinder  should  never  ex- 
ceed the  compression,  even  in  a  balanced  engine,  because  if 
it  does,  and  if  there  is  any  lost  motion  in  the  wrist  or  crank 
pin  bearings,  the  explosion  will  cause  a  destructive  knock.  In 
a  properly  designed  Otto  cycle  engine  the  net  pressure  on  the 
piston  is  continuously  toward  the  shaft  from  a  point  about 
midway  of  the  suction  stroke  to  about  midway  of  the  exhaust, 
where  the  inertia  force  changes  in  sign. 

What  was  said  above  concerning  the  slewing  tendency  ex- 


erted by  cranks  revolving  opposite  but  in  different  planes  ap- 
plies in  substance  also  to  the  reciprocating  parts.  As  the 
inertia  forces  act  only  along  the  cylinder  axes,  however,  the 
result  will  be  (when  the  axes  are  parallel)  a  rocking  rather 
than  a  slewing.  Usually  the  forces  composing  the  "rocking 
couple,"  as  it  is  called,  are  nearly  equal;  and  in  this  case  the 
moment  of  the  couple  is  equal  to  the  product  of  the  sum  of 
the  forces — or  of  their  parallel  and  opposite  components— 
into  half  the  shortest  distance  between  them.  For  example, 
let  us  take  the  twin-cylinder  marine  type  of  engine  described 
in  connection  with  Fig.  3,  and  let  us  suppose  tiiat  the  dis- 
tance between  centers  of  the  cylinders  is  6  in.  In  this  case 
wc  may  without  serious  error  assume  that  F  =  F**  cos.  w  = 
400  at  each  end  of  the  stroke,  which  brings  the  neutral  point 
midway  between  the  cylinders.  As  400  is  the  value  for  each 
cylinder,  we  have  3  X  400  X  6  -i-  2  ^  2,400  inch-pounds  for 
the  rocking  couple,  applied  and  reversed  every  revolution. 
This  is  its  maximum  value,  and  the  mean  will  be  about  0.78  of 
this,  or  about  1,900  inch-pounds.  As  the  latter  is  equivalent 
to  the  weight  of  a  heavy  man,  applied  at  the  end  of  a  lo-in. 
lever,  it  will  readily  be  seen  that  it  needs  only  a  favorable  op- 
portunity to  make  trouble. 

Such  an  opportunity  is  given  when  the  arrangement  of 
springs  and  the  location  of  the  motor  are  such  that  the  period 
of  vibration  of  the  carriage  body  corresponds  to  the  revolu- 
tion  time  of  the  motor.  The  carriage  may  be  regarded  as  an 
clastic  unit,  which  will  vibrate  in  any  given  plane  some 
dcftnitc  number  of  limes  per  second,  and  with  greater  in- 
tensity or  rapidity  in  some  planes  than  in  others.  If.  there- 
fore, the  revolution  time  of  the  motor  approaches  the  vibra- 
tion period  of  the  carriage  in  any  plane,  and  especially  if  the 
principal  planes  of  vibration  of  the  motor  and  carriage  coin- 
cide, the  resulting  "sympathetic"  or  synchronous  vibrations 
of  the  carriage  will  have  an  intensity  far  in  excess  of  the  eSect 
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of  any  single  impulse.  With  so  complex  a  system  of  springs 
as  a  carriage  presents,  preliminary  calculations  would  be  prac- 
tically useless,  and  the  wisest  method  is  to  arrange  the  motor 
with  its  principal  plane  of  vibration  in  the  direction  where  the 
least  vibration  in  the  carriage  is  to  be  expected,  and  then  be 
guided  by  experiment  as  to  the  proper  speed. 

The  above  principles  cover  every  form  of  mechanical  vibra- 
tion ordinarily  met  with,  and  by  their  application  existing 
types  of  engines  may  be  compared  and  the  merits  of  new 
ones  tested.  Applied  to  engines  of  one,  two  and  three  cylin- 
ders, etc.,  they  will  be  found  to  indicate  the  preferred  arrange- 
ment of  parts  and  the  particular  treatment  of  design  which 
(other  things  being  equal)  will  give  the  best  attainable  re- 
sults. Some  of  the  more  usual  of  these  may  here  be  men- 
tioned. 

If  but  one  cylinder  is  to  be  used,  its  piston  should  be  as 
light  as  it  can  be  made,  the  speed  should  be  the  highest  prac- 
ticable in  order  to  reduce  bore  and  weight,  and  the  cranks 
will  probably  be  overbalanced.  It  is  possible  to  secure  com- 
plete mechanical  balance  with  only  one  cylinder  by  the  use  of 
two  pistons— one  in  each  end — which  move  in  and  out  simul- 
taneously. An  example  of  this  construction,  illustrated  in 
The  Horseless  Age  for  April  12,  may  by  proper  equalization 
of  weights  be  completely  balanced  except  for  the  different 
angularities  of  the  rods.  In  other  cases  the  pistons  are  con- 
nected through  walking  beams,  linkages  and  kindred  trans- 
missions; or  the  pistons  work  on  separate  shafts  geared  to- 
gether. The  complexity  of  these  devices — invented  as  most 
of  them  have  been  by  misguided  experimenters  with  station- 
ary engines — is  doubtless  the  main  and  sufficient  reason  why 
thry  are  so  seldom  found  in  service;  but  in  vehicle  work, 
where  balancing  is  imperatively  demanded,  there  should  be  a 
field  for  some  of  them.  The  last  named,  in  particular,  afTords 
means  for  balancing  the  torque  reaction,  aod  will  be  again 
referred  to. 

The  plain  single-piston  engine  is  adapted  only  to  the  light- 
est class  of  vehicle  work,  and  multiple  cylinders  are  usually 
preferred,  both  to  divide  the  impulse  and  for  more  perfect 
balance  of  moving  parts.    If  the  power  be  divided  between 


two  cylinders,  they  may  be  placed  either  side  by  side,  as  in  the 
marine  type,  or  opposite;  and  in  cither  case  the  cranks  will  be 
iSo  deg.  apart.  The  former  has  the  advantage  in  point  of 
compactness,  and  in  boats  its  operation  is  quite  satisfactory; 
but,  as  has  been  shown,  its  balance  is  very  imperfect,  and  (or 
vehicle  work  the  other  design  has  the  preference. 

With  three  cylinders,  two  arrangements  are  possible  Either 
they  may  be  placed  side  by  side  (marine  type),  with  cranki 
120  deg.  apart,  or  they  may  be  spaced  radially  120  deg.  apart 
around  the  shaft,  with  all  three  pistons  working  on  one  crank 
pin.  With  the  first  arrangement,  it  may  be  shown  that  the 
"algebraic  sura"  of  the  values  of  F,  taken  for  all  three  pis- 
tons at  any  instant,  is  zero  for  all  positions  of  the  shaft.  This 
is  true  so  long  as  the  part  arc  alike,  regardless  of  the  speed  of 
the  motor  or  the  length  of  the  connecting  rods,  and  tt  is  the 
reason  why  these  motors  make  so  good  a  showing  as  regards 
mechanical  vibration.  If  the  cylinders  could  be  made  co- 
axial there  would  be  no  mechanical  vibration  whatever;  but 
since  that  is  of  course  impossible,  there  will  be  a  rocking  cou* 
pie.  depending  on  the  distance  between  the  cylinders,  which 
is  best  dealt  with  by  overbalancing. 

The  second  arrangement  is  the  one  familiar  in  the  Brother- 
hood steam  engine,  and  an  application  of  it  to  steam  vehicle 
motors  was  recently  illustrated  in  these  columns.  The  effect 
of  working  the  three  pistons  on  one  crank  pin  is  to  combine 
their  several  inertia  forces  into  one  nearly  uniform  resultant 
at  the  crank  pin;  and  the  direction  of  this  resultant,  which  is 
constantly  outward  from  the  shaft,  and  at  no  time  diverges  far 
from  the  crank  line.  It  is  therefore  approximately  equivalent 
to  a  centriftigat  force,  and  as  such  may  be  balanced  by  suitable  1 
weights  opposite  the  crank  pin.  If  it  were  not  for  the  angu-  ' 
larity  of  the  connecting  rods  this  resultant  would  be  con- 
stant and  always  in  the  crank  line;  but  the  effect  of  the  rods  ii 
to  give  it  three  maximum  and  three  minimuni  values  In  a  rero- 
lution,  which  may  be  calculated  from  the  rather  formidable 
expression 
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where  F*  is  the  resultant  desired,  and  Fo  is  the  equivalent  ccn- 
Uifugal  force  of  the  reciprocating  parts  in  one  cylinder,  aa 


above. 


When  —  =  i,  the   maximum  and 
1 


minfffium  values 


are  about  24  per  cent,  above  and  below  the  mean,  and  the 
greatest  divergence  between  the  direction  of  the  resultant  and 
the  crank  line  is  about  14  dcg.  Practically,  however,  even  so 
considerable  variations  as  these  can  give  little  trouble,  bc- 
caase,  as  they  take  place  in  three  planes  instead  of  in  one, 
they  cannot  possibly  set  up  synchronous  vibrations.  The 
mean  value  of  Fa  is  in  all  cases  l.j  Fo,  which  would  aUo  be 
its  value  with  the  rods  eliminated,  and  this  is  to  be  used  in 
calculating  the  balance  weights.  Thus,  if  W  be  the  weight 
ol  the  reciprocating  parts  lor  one  cylinder,  W  that  of  the  bal- 
ance weights  combined,  and  r'  the  radius  to  the  latter's  cen- 
ter of  gravity,  then 

w  =  1.5  w— . 

Turning  to  four-cylinder  engines,  the  usual  and  preferred 
arrangement  here  is  to  oppose  the  cylinders,  two  and  two» 
and  work  opposite  pistons  together  on  cranks  180  deg.  apart. 
This  gives  a  rocking  couple,  which  may  or  may  not  be  no- 
ticeable, but  which  should  not  be  serious.  It  would  be  possi- 
ble to  eliminate  this  by  putting  the  two  cylinders  on  one  side 
of  the  shaft  outside  of  the  other  two,  but  the  bulktness  and 
expense  of  this  design  would  prohibit  its  use.  There  arc 
comparatively  few  cases  where  the  power  can  to  advantage 
be  subdivided  so  far,  and  this  last  case  will  seldom  arise. 

The  theory  of  torque  reaction  has  been  developed  so  clearly 
in  recent  issues  of  The  Horseless  Age  that  little  can  be  added 
to  it  here.  It  is  only  lately  that  the  writer  has  seen  it 
pointed  out  that  what  the  gas  engine  cylinder  reacts  from  is 
principally  the  inertia  of  the  fly  wheel,  and  only  to  a  minor 
degree  the  resistance  of  the  work  at  the  belt  If  the  shaft 
wtrc  gripped  in  a  vise,  the  engine  would  revolve  backwards 


around  it;  and  during  the  explouon  stroke  (he  fly  wheel  acts 
as  a  sort  of  anchor  to  keep  the  shaft  from  yielding  too  rap- 
idly. If  the  cylinder  were  balanced  so  as  to  bring  its  center 
of  gravity  in  the  axis  of  the  shaft,  and  if  the  engine  were  sup- 
ported at  the  shaft  by  trunnions,  the  cylinder  and  the  6y 
wheel  would  revolve  in  opposite  directions  with  velocities  in- 
versely proportional  to  their  inertia  moments.  If  the  fly 
wheel  be  light  it  will  be  accelerated  more  rapidly  by  the 
given  turning  moment;  and  hence  the  impulse  strokes  will 
be  performed  more  quickly,  and  the  cylinder  will  have  less 
time  in  which  to  react.  Per  contra,  with  a  heavy  fly  wheel, 
such  as  is  needed  for  uniform  rotation,  the  gain  and  loss  of 
fly  wheel  velocity  in  each  cycle  will  be  less,  and  the  cylinder 
reaction  correspondingly  greater. 

If,  therefore,  the  explosion  be  made  to  accelerate  two  equal 
fly  wheels  in  opposite  directions  in  the  same  or  parallel  planes, 
the  cylinder  will  tend  to  react  equally  from  both,  and  its  re- 
action will  therefore  be  divided  and  balanced  against  itself. 
The  most  obvious  way  of  accomplishing  this  is  to  employ 
two  pistons,  either  in  one  cylinder  open  at  both  ends — as 
above  alluded  to — or  in  parallel  cylinders,  with  simultaneous 
ignitions  and  having  appropriate  provision  for  mechanical 
balance.  Several  schemes  of  this  sort  have  recently  been  de- 
scribed or  proposed  in  The  Horseless  Age.  and  that  of  Mr. 
E.  J.  Stoddard,  in  the  issue  of  Dec.  so,  the  writer  believes  to 
meet  all  the  conditions  of  a  perfectly  balanced  motor. 

It  is  not  necessary  to  the  theory,  however,  that  each  fly 
wheel  be  impelled  by  its  own  piston  and  crank.  The  same 
explosion  may  be  made  to  accelerate  both  fly  wheels;  and 
Fig.  5  outlines  a  recent  design  of  the  author's  to  embody  this 
principle.  As  will  be  seen,  it  is  00  the  lines  uf  the  conven- 
tional opposed -cylinder  engine,  with  alternate  ignitions;  but 
the  secondary  shaft  C  and  Hy  wheel  B  are  routed  in  the  oppo- 
site direction  from  the  crank  shaft  by  means  of  the  bevel 
gears  and  pinions  shown.*  To  render  the  reactions  of  this 
or  any  other  impulse  motor  perfectly  balanced,  the  power 
should  be  taken  off  half  from  each  shaft,  and  the  work  of 
compression  should  be  shared  alike  by  both  fly  wheels.  The 
latter  condition,  however.  Is  practicable  of  fulfillment  only 
when  each  fly  wheel  is  driven  by  its  own  piston,  for.  as  will 
be  seen,  tlie  eflect  of  compression  in  the  motor  shown  in  Fig. 
5  will  be  10  retard  fly  wheel  A  alone,  leaving  fly  wheel  B  to 
run  ahead  as  far  as  the  backlash  of  the  gears  will  permit.  To 
prevent  this,  with  the  resulting  clatter  and  loss  of  balanced 
effort,  it  is  necessary  to  take  the  power  off  from  the  sec- 
ondary shaft  alone,  and  by  this  means  the  retarding  force  on 
fly  wheel  B  is  greater  than  the  compression  can  ever  impose 
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on  By  wheel  A,  and  the  gear  t(c(h  arc  constantly  held  in  en- 
gagement There  is,  consequently,  during  the  greater  part  of 
each  explosion  stroke,  an  unbalanced  reaction  of  tlie  cylinders 
in  the  direction  of  the  rotation  of  the  crank  shaft;  and  the 
intensity  of  this  reactive  force  wiirtc  that  of  the  turning  mo- 
ment at  the  pulley  or  gear  D,  or,  in  other  words,  it  will  be 
equal  to  the  mean  torque.  Furthermore,  the  work  of  com- 
pression will  be  performed  wholly  by  fly  wheel  A.  and  there 
will  therefore  be  an  unbalanced  reaction  on  alternate  strokes 
due  to  that  facL 

These  reactions  are  of  less  magnitude  than  might  be  sup- 
posed, since  the  mean  torque  of  a  four-cycle  alternate  impulse 
engine  is  less  than  one-fourth  the  maximum,  and  because  both 
reactions  are  in  the  same  direction  instead  of  being  opposite, 
as  with  the  ordinary  engine.  In  Fig.  6  is  shown  the  curve  of 
torque  of  such  an  engine  during  the  explosion  and  compres- 
sion strokes,  as  it  appears  when  uncomplicated  by  the  piston 
inertia.  A  A'  is  the  line  of  mean  torque,  and  the  curves  M  B 
F  C  D  E  N  and  M  B  C  D  E'  N  show  the  unbalanced  reaction 
forces  of  the  ordinary  engine  and  that  shown  in  Fig.  S.  The 
effect  of  the  piston  inertia,  at  fall  speed,  will  be  to  reduce  the 
"peaks"  F  and  E  and  make  a  fuller  cunre,  but  the  change 
will  not  be  great. 

The  maximum  torque  due  to  the  explosion  in  a  gas  engine 
cylinder  is  roughly  equal  to  one-half  the  greatest  pressure  on 
the  piston  multiplied  by  the  crank  radius,  and  the  designer 
will  seldom  need  anything  more.  For  purposes  of  investiga- 
tion, however,  it  i»  sometimes  useful  to  plot  the  complete 
curve,  and  while  this  may  be  done  by  calculation,  the  handiest 
method  is  that  shown  in  Fig.  7-  Here  A  B  and  B  O  repre- 
sent the  rod  and  crank  respectively,  and  C  O  is  the  pressure 
on  the  piston  for  that  position.  Draw  C  D  parallel  to  A  B, 
and  D  O,  to  the  same  scale  as  C  O,  is  the  tangential  force  at 
B.  Hence  D  O  times  crank  radius  =^  turning  moment  at  that 
instant 

In  conclusion,  the  writer  would  say  that  his  purpose  in  the 
foregoing  paragraphs  has  not  been  to  compare  and  adjudge 
between  different  types  of  motors  so  much  as  to  set  forth  the 
fundamental  principles  according  to  which  motors  vibrate 
and  by  heeding  which  thry  cin  be  balanced.  The  choic<f  be- 
tween  the  single  impulse,  the  double,  triple  and  quadruple 
impulse  types  will  not  often  be  determined  chiefly  by  the 
question  of  balancing.  The  other  factors  o(  economy,  space, 
weight  nnd  cost  enter  in,  and  other  minor  ones  besides  these; 
and  the  main  problem  is,  when  the  number  of  cylinders  is 
fixed  upon,  to  determine  the  arrangement  which  shall  give 
the  smoothest  running.  It  ts  hardly  possible  to  do  this  with- 
out recourse  to  mathematics;  but  it  is  hoped  that  no  reader 
who  can  use  a  book  of  four-place  tables  will  be  at  a  loss  to 
understand  the  forces  with  which  he  has  to  deal. 


Gasoline  and  Qasoline  Mixtures. 


By  £.  J.  Stoddard. 


C.  E.  Wisncr,  Illustrator. 


If  I  were  devoting  my  attention  to  the  invention  or  improve* 
ment  of  an  oil  engine,  I  would  make  a  careful  experimental 
study  of  the  physical  and  chemical  properties  of  oils. — Frof. 
Perry.  "Steam  and  Gas  Engines." 

Some  six  years*  experience  with  mixtures  of  gasoline  vapor 
and  air  nnder  unusually  varied  conditions,  and  a  conscientious 


use  uf  such  literature  as  I  could  find,  has  forcibly  impressed 
me  with  the  desirability  of  a  more  systematic  study  of  the 
subject  as  applied  to  gasoline  engines. 

I  have  seen  a  gasoline  engine  running  hour  after  hour  and 
exhausting  into  an  inclosed  room  without  producing  a  noticc- 
ab'e  odor.  This  alleged  objection  to  the  gasoline  engine  as 
a  vehicle  motor  would  therefore  seem  not  to  be  insuperable. 
Prof.  Perry  says:  "A  good  oil  engine  mixes  Its  supply  of  oil 
with  air,  explodes  it  with  perfect  combustion  and  utilizes  its 
cnorg>-  without  there  being  any  tarry  deposit  left  to  clog  the 
valves." 

Mensuration  is  at  the  foundation  of  every  science.  I  wish 
tliercfDre  to  call  special  attention  to  methods  of  making  meas- 
urements. 

CASOLJNC. 

Commercial  gasoline  is  a  mixture  of  the  lighter  distillates 
of  petroleum,  having  a  specific  gravity  of  about  ,70  and  a  boil- 
ing point  of  about  135  deg.  F.  Its  constituent  hydrocarbons  are 
said  to  be  mainly  of  the  methane  or  paraf?ine  series  having 
the  general  chemical  formula. 

Cn   H  |„4  t 

Table  I  contains  data  relative  to  some  of  the  liquid  distillates 
from  Pennsylvania  petroleum,  compiled  from  the  books  of 
Redwood  and  of  Crew  upon  petroleum. 

TAOLE   NO.   1. 

Pornjnt,    Percent.  Bolng  « -c.       « 

Name.  Fonnii!*.  ol  of  p^.         ^p^iaH^      \^pm 

Carbvn.   Hydrogw.       C  F.     WnvMy.    D«i«t 


Peniane — C,  H,,  83,20  16,71 
Hexanc....Ca  Ht^  83.68  16.37 
Heptane  ...Cf  Hj,      83.90      l(i.o4 


30.  a       87      .640     a.«3ft 
ftoo) 

61.3  143      .676      S.053 
058) 

90.4  165      .718      3.547 
Caio) 

Octane C|  II,,      84  17      15.83      118.5      ^47      -737      3.99> 

(255) 
Nonanc C,  H,o  150.0     303      .756     4.800 

There  are  a  number  heavier,  but  the  lighter  ones  arc  gases 
at  ordinary  temperatures.  Mr.  Redwood  quotes  an  authoriljr  to 
the  effect  tliat  ga.<ioIinc  is  mainly  hexane,  but  he  himself  seetni 
to  assume  that  the  vapor  is  mainly  peniane. 

If  the  chemical  formula  of  the  vapor  is  known,  its  dcnsitr 
relative  to  hydrogen  maybe  calculated  by  taking  half  the  molec- 
ular weight,  and  this  result  divided  by  14.45  will  give  the  ap- 
proximate density  relative  to  air. 

Of  course  the  specimens  of  so-called  gasoline  bought  in  the 
market  vary  considerably  in  their  characteristics. 

I:  wc  can  find  practical  shop  methods  ol  measurement!  it 
will  lend  to  improve  practice  generally  and  wc  shall  have  the 
mtans  of  collecting  reliable  data  by  which  we  may  advance 
our  theoretical  knowledge. 

It  is  customary  to  rate  gasoline  by  its  specific  gravity.  The 
device  shown  on  page  17  of  the  Sept  20,  1899,  issue  of  The 
Horseless  Age  may  be  read  within  a  limit  of  error  of  1  per 
cent,  if  the  legs  are  about  2  ft.  long.  The  Baumc  gauge  b 
usually  used  for  obtaining  the  specific  gravity.  Tables  ginof 
the  specific  gravity  corresponding  to  the  divisiuns  of  ihc  icile 
are  frequently  published. 

It  does  not,  however,  necessarily  follow  that  two  specimetu 
of  gasoline  arc  alike  in  other  qualities  because  they  have  the 
same  specific  gravity. 

If  in  addition  to  taking  the  specific  gravity  of  a  spechnen 
wc  also  measure  its  vapor  tension  at  a  given  temperature,  we 
shall  have  greater  assurance  that  it  has  the  same  qualities  as 
another  specimen  having  the  same  specific  gravity  and  vapor 
tension. 
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Fig.  I  illustrates  a  device  that  I  have  used  for  the  purpose 
of  measuring  the  vapor  tension  of  gasoline.  It  depends  upon 
the  principle  that  a  vapor  always  has  a  given  tension  at  a  given 
temperature  without  regard  to  the  presence  of  other  vapors 
or  gases. 

A  is  a  flask  perhaps  one-quarter  full  oi  water.  B  is  a  glass 
tnbe  about  2  ft.  long  and  perhaps  H  in.  internal  diameter  pass- 
ing air  tight  through  the  stopper  C.  The  stopper  C  is  placed 
in  the  mouth  of  the  flask  so  as  to  close  it  air  tight,  the  lower 
end  of  the  tube  passing  below  the  surface  of  the  water.  The 
gasoline  to  be  tested  is  now  poured  into  the  top  of  the  tube  B. 
By  blowing  gently  with  the  mouth  at  the  top  of  the  tube  a  part 
of  the  gasoline  is  forced  out  of  the  lower  end  and  rises  to  the 
top  of  the  water,  while  the  remainder  of  the  gasoline  seals  the 
lower  end  oi  the  tube.  The  mouth  is  then  removed  from  the 
tube  and  the  water  will  rise  in  said  tube  to  a  height  that  meas- 
ures (he  tension  of  the  gasoline  vapor  at  the  temperature  of 
the  apparatus. 

Mr.  Htscox  in  a  recent  edition  of  his  book  on  gas  engines 
says  that  commercial  gasoline  should  have  a  vapor  tension  at 
6o  deg.  F.  of  8  in.  of  water. 

T  f r.  George  E.  Davis  in  a  paper  before  the  London  Section 
of  the  Society  of  Chemical  Industry,  Jan.  4,  1886.  published  in 
The  Scientific  American  Supplement  April  3,  1886.  gives  the 
following  table  of  pressures  "of  pure  benzine  and  of  gasoline." 
I  have  reduced  the  figures  to  degrees  F.  and  pressure  to  inches 
of  water. 


!>«§»«■. 


PrHaum. 


c. 

F. 

.10 

14 

0 

3a 

10 

50 

10 

68 

40 

104 

PurcBouiH. 
7.18 


»3.4 
26.6 
46.6 
76.3 

1 8a 


14.258 

34.9B 

40.9 

97-55 


455 

81 
13a 
203 
301. 8 


23.33 
43.92 
70-75 
108.8 

161.76 


MUlinMcn    tncbei 

of  or 

Hercurr-     Water. 


MilliuAtcM 

of 

Marcury. 


of 
Water. 


^y  way  of  comparison  my  friend  Mr.  Henry  P.  Hart  and 
myself  took  some  of  the  ordinary  gasoline  for  use  in  a  plumb- 
er's torch  and  placed  it  in  an  apparatus  like  that  of  Fig.  i, 
placing  the  flask  in  a  pail  of  water  and  taking  the  temperature 
of  the  surrounding  water  as  that  of  the  apparatus.  The  tube  B 
was  25  in.  long.  At  60  deg,  F.  the  water  ran  over  the  top.  so 
we  tried  it  again  at  45  deg.,  at  which  temperature  we  got  a 
pressure  of  about  11. 5  In.  of  water.     Perhaps  it  would  have 


been  better  to  use  glycerine  instead  of  water,  so  that  the  vapcw 
tension  at  a  higher  temperature  could  have  been  measured  with 
our  apparatus. 

We  then  tried  a  specimen  74  gasoline,  bought  especially  for 
use  in  gas  engines.  At  46  deg.  F.  there  was  a  tenston  of  about 
18  in.  of  water. 

I  merely  cite  this  data  by  way  of  illustrating  ilie  fact  thai 
there  are  quite  a  variety  of  fluids  that  go  tmder  the  general 
name  of  gasoline. 

The  precautions  to  be  used  are  that  the  flask  is  tightly  closed 
and  itiat  the  temperature  at  the  time  of  reading  Is  about  the 
same  as  at  the  time  of  scaling  the  Hask. 

Soap  is  the  best  substance  that  I  have  found  lor  making  a 
tight  joint  where  gasoline  is  used. 

Correction  for  a  change  of  temperature  may  be  made  by  al- 
lowmg  about  .82  in.  of  water  for  each  degree  F.  change  of  tem- 
perature. 

If  the  tube  B  is  bent  at  Its  lower  end  and  the  flask  turned 
upon  its  side,  as  shown  in  Fig.  2,  so  as  to  bring  the  outer  end 
of  the  tube  on  a  level  with  the  surface  of  the  water,  in  the 
flask,  it  would  seem  that  the  relative  volume  of  vapor  and 
air  in  a  saturated  mixture  might  be  calimatcd  by  comparuif 
the  volume  of  the  water  di&charged  with  the  volume  of  air  aad 
vapor  remaining  in  the  flask. 

THE  MfXTORB. 

There  are  two  general  methods  of  furnishiDg  the  gasoline 
vapor  to  the  air: 

First — By  delivering  a  measured  quantity  of  liquid  gasoline 
to  the  air  taken  into  the  cylinder  and  evaporating  it  therein. 

Second — By  drawing  a  part  of  the  air  taken  into  the  cylin- 
der through  or  over  liquid  gasoline  in  a  carbureter  or  its 
equivalent.  Possibly  spraying  should  be  called  a  third  method, 
though  I  think  with  gasoline  as  usually  used  it  would  be  in- 
cluded in  the  second. 

I  know  of  no  objection  to  the  first  method  except  the  me- 
chanical difficulties  of  handling  such  small  quantities  of  gaso- 
line and  certainly  this  should  not  be  insuperable. 

T  have  seen  a  proportion  of  one  volume  of  liquid  gasoline 
to  8,000  volumes  of  air  used  successfully— that  is,  with  an 
engine  taking  in  50  cu.  in.  of  air  per  stroke  there  would  h«ve 

50 

to  be  delivered      -   ■    =:  .0063$  cu.  in.  of  gasoline  per  stroke, 
8000 

which  is  about  the  displacement  of  a  ^-in.  plunger  with  a 
5^-in.  stroke. 

The  following  very  Interesting  tabic  is  taken  from  Mr. 
Bovertoo  Redwood's  work  on  "Petroleum:" 
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TADLB   NO.    tl. 

Experiments  with  Pantane  and  Gacoltne  evaporated  in 

Explosion  ChamiKr. 

Weight  on  cover,  8  Iha,     Temperature,  65'  F. 

Vulumc  of 

Liquid  to       Per  ccol.  i>f  K*sutu  obta^Md  ua  Testing  iE«  Uixtiin 

«x>.<kw  Vapor,  with  tbe  Plane  of  a  I'aiicr. 

Voltunes 
of  Air. 

3-5  0.672  No  ignition. 

5.6  .....  No  ignition. 

5. {15  Slight  combustion,  round  large  flame. 

6.3  More     marked     combustion,     round 

flame. 

6.65  Very  sluggish  combustion,  extending 

through  the  m.ixturc. 

7.0  1-345  Quiet    combustion,    scarcely    audible, 

during  about  2  seconds. 

7.7  Hissing  sound;  water  blown  out  of 

seal;  cover  not  hfted. 

8.4  Hissing  sound;  water  blown  out  of 

seal;  cover  barely  lifted. 

9.1  Louder  hissing  sound  of  shorter  dura- 
tion; cover  lifted. 

9.8  Louder  hissing  sound  of  shorter  dura- 
tion; cover  lifted. 

10.5  2.017  Sharp  cjcplosion. 
M.a  .....  Sharp  explosion. 
It. 9             .....  Sharp  explosion. 

12.6  Sharp  explosion. 

13.3  Sharp  explosion. 

14.0  2.690  Sharp  explosion. 
X4.7              Sharp  explosion. 

15.4  Sharp  explosion. 

16. 1  Sharp  explosion, 

16.8  Sharp  explosion. 

17. 5  3-362  Slightly    less    violent    explosion,    but 

cover  lifted  and  outburst  of  flame, 

18.2  Slightly    less   violent   explosion,    but 

cover  lifted  and  outburst  of  flame. 

18.9  Slightly    less    violent    explosion,    but 

cover  lifted  and  outburst  of  flame. 

19.6  Roaring  sound;  cover  slightly  lifted. 

30.3  .....  Roaring  sound;  cover  slightly  lifted. 
21.0            4>Q34           Prolonged  roaring  sound;  cover  prac- 
tically not  lifted. 

38,0  5-379  Mixture  ignited  silently  ai  vent,  and 

tlamc  then  traveled  into  the  chamber, 
where  mixture  continued  burning  qui- 
etly for  3  seconds. 
The  experiments  from  which  the  data  was  derived  were 
made  at  atmospheric  pressure.     It  is  probable  that  weaker 
mixtures  can  be  used  when  the  charge  is  compressed.     Witli 
12.25  volumes  0!  liquid  to  100,000  volumes  of  air  there  would 
have  been  just  enough  oxygen  furnished  by  the  air  to  com- 
pletely burn  the  hydrocarbon. 

In  the  use  of  a  carbureter  the  mixture  is  liable  to  vary  from 
time  to  time  from  the  fallowing  causes: 

First— If  the  temperature  of  the  gasoline  or  air  changes  the 
same  amount  of  air  drawn  through  it  will  carry  a  different 
amount  of  the  vapor  with  it. 

In  the  following  diagram  (Fig.  3).  taken  trom  M.  Red- 
wood's work,  the  abscisftas  indicate  the  temperatures  and  the 
ordinate]  the  volume  of  gasoline  taken  up  by  a  given  volume 
of  air. 


Possibly  this  effect  may  be  compensated  for  by  causing  the 
pressure  0!  the  gasoline  vapor  in  an  inclosed  vessel  to  adjust 
the  mixing  valve. 

Second — As  the  gasoline  evaporates  the  pan  remaining  in- 
creases in  5peci5c  gravity,  and  becomes  less  volatile,  so  that 
the  same  quantity  of  air  drawn  through  it  will  carry  less  vapor. 

For  these  reasons,  the  second  method  of  mixing  gives  very 
uncertain  results,  and  of  course  accidental  causes  may  vary  the 
mixture  at  any  time  with  either  method  of  mixing.  For  this 
reason  it  is  very  desirable  to  have  some  method  of 

ESTIMATING   THE  MIXTURE. 

If  the  engine  is  run  a  few  strokes  without  ignition  and  the 
mixture  thereby  forced  into  an  inverted  bell  gasometer,  or 
other  receptacle  from  which  it  may  be  drawn  in  a  steady 
stream,  and  if  ft  small  jet  from  said  recepucle  is  ignited,  one 
may  judge  roughly  of  the  nature  of  the  mixture  by  observing 
the  color  of  the  (tame.  A  pale  blue  Aame  with  a  small  red 
cap  I  have  found  to  indicate  an  active  explosive  mixture. 

Second — In  my  judgment  every  gasoline  engine  cylinder 
should  be  provided  with  an  opening  (or  the  indicator.  This 
opening  may  be  ordinarily  closed  by  a  plug  like  that  shown  in 
PiiC'  S,  which  consists  of  two  screw -threaded  sleeves  A  and  B, 
one  within  the  other.  At  the  lower  end  of  the  sleeve  B  is  a 
sheet  mica  disk,  C,  which  is  pressed  tightly  against  the  shoul- 
der on  the  sleeve  A  by  screwing  the  sleeve  B  down  upon  it. 

Thus  the  aperture  through  the  sleeves  is  closed  by  this  mica 
disk  and  one  may  sec  through  said  aperture  into  the  cylin- 
der and  observe  the  color  of  the  flame  when  ignition  takes 
place,  and  thus  judge  of  the  nature  of  the  mixture. 

]f  the  opening  is  over  the  point  at  which  the  spark  is  formed 
one  can  judge  of  the  action  of  tlie  igniter  also,  by  looking 
through  the  aperture  through  the  plug. 

Third — I  will  submit  the  following  method  and  apparatus  to 
your  judgment,  though  I  have  not  as  yet  used  it  enough  to 
speak  with  any  certainty  of  it. 

The  apparatus  (Fig.  5)  is  the  same  as  that  shown  in  Fig.  I, 
except  that  there  are  two  short  tubes,  E  F.  through  the  stop- 
per. Each  of  these  tubes  has  a  piece  of  rubber  tubing  attached 
to  it  having  a  pinch  cock,  G  H,  upon  it. 

The  mixture  to  be  estimated  is  passed  through  said  tubes 
into  and  out  of  the  flask  until  the  air  originally  in  the  flask  is 
replaced  by  said  mixture.  The  pinch  cocks  are  now  both 
closed,  and  the  gasoline  From  which  the  vapor  of  the  mixture 
was  drawn  is  passed  through  the  tube  B  as  described  in  con- 
nection with  Fig.  I.  and  the  height  to  which  the  water  rises 
observed.  The  difference  between  this  height  and  the  height 
to  which  the  vapor  of  such  gasoline  forces  water  in  the  ap- 
paratus of  Fig.  I  measures  the  amount  of  gasoline  vapor  that 
was  in  the  mixture. 

Fourth — Mr.  George  E.  Davis,  in  the  article  above  referred 
to,  measured  the  amount  of  hydrocarbon  vapor  in  a  gaseous 
mixture  by  absorbing  such  vapor  by  means  of  olive  oil,  and 
measuring  the  quantity  absorbed. 

I  scaled  one  end  of  the  glass  tube  about  21  in.  long  and  sat- 
urated the  air  in  it  with  gasoline  vapor.  I  then  placed  its 
open  end  under  the  surface  of  some  olive  oil  and  caused  the 
oil  to  run  along  the  walls  of  the  tube  while  holding  its  un- 
sealed end  closed  with  my  finger.  On  again  placing  said  end 
of  the  tube  under  the  surface  of  the  oil,  the  oil  rose  rapidly  into 
the  tube  to  a  point  about  3V5  in.  from  the  end  of  the  tube,  indi- 
cating a  free  absorption  of  the  vapor.  It  would  seem  from  this 
experiment  that  there  was  something  more  than  16  per  cent,  by 
volume  of  the  vapor  in  the  mixture.  Tlie  action  seemed  com- 
plete in  a  few  minutes.  After  standing  over  ntgAt  the  oil  had 
risen  no  further  in  the  tube. 
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U  olive  oil  is  placed  in  one  of  the  absorption  flasks  of  an 
Orsat  gas  apparatus,  such  as  is  described,  for  instance,  in 
Prof.  Gill's  "Gas  Analysis  for  Engineers."  it  would  seem  that 
such  apparatus  might  be  used  to  accurately  measure  the  vol- 
ume of  vapor  in  a  mixture. 

Should  the  above  observation  prove  ol  interest  I  shall  ven- 
ture to  speak  of  the  charge  subsequent  to  ignition.  This 
whole  important  subject  seems  cxasperatingly  obscure  in  view 
of  the  fact  that  reliable  data  appears  to  be  readily  accessible. 
However,  the  practical  demand  for  informaiion  upon  the  sub- 
ject is  but  now  becoming  imperalivc. 


Multi-Cylinder  Engines. 


By  P.  M.  HeldL 


Leaving  out  of  consideration  motor  tricycks.  it  may  be  said 
that  by  far  the  grealer  number  of  gasoline  vehicles  built  are 
equipped  with  engines  of  two  or  more  cylinders.  While  it 
is  easily  seen  that  in  some  respects  the  single-cylinder  engine 
would  be  greatly  preferable  to  an  engine  with  several  cylin- 
ders, when  all  points  are  considered  the  balance  of  advantage 
seems  to  be  in  favor  of  multi-cylinder  engines.  The  advan- 
tages gained  by  the  use  o(  multi-C)Iinder  engines  are  lighter 
weight,  steadier  ninnlng.  and,  in  some  cases,  greater  com- 
pactness. The  number  of  cylinders  to  which  makers  have  so 
far  limited  themselves  is  four,  but  with  the  various  relative 
positions  of  the  cylinders  and  different  forms  of  cranks  a 
great  number  of  constructions  can  be  obtained. 

Taking  up  first  the  double-cylinder  engine,  we  have  the  fol- 
lowing variations:  Twin  cylinder  with  single  crank,  twin 
cylinder  with  double  crank,  opposite  cylinder  with  single 
crank,  opposite  cylinder  with  double  crank,  and  lastly  double- 
cylinder  engine  with  center  lines  of  cylinders  making  an  acute 
angle  (usually  about  20  deg.)  with  each  other,  and  the  plane 
through  center  line  of  cylinders  at  right  angles  to  center  line 
of  crank  shaft. 

The  reduction  in  weight  gained  by  the  use  of  multi-cylinder 
engines  as  compared  with  single-cylinder  engines  is  la-gcty 
the  difference  in  the  weigh!  of  fly  wheels  required.  In  a  dou- 
ble-cylinder engine  of  the  same  power  as  a  single- cy Under 
engine  the  impulse  due  to  the  explosion  is  only  half  as  large. 
as  there  arc  twice  the  number  of  explosions  in  a  given  time, 
an  e<]ual  angular  velocity  being  assumed  for  the  two  ca.<ie». 
But  owing  to  the  lighter  weight  of  the  reciprocating  parts 
the  more  nearly  balanced  motion  of  these  parts  and  the 
shorter  stroke,  the  double-cylinder  engine  may  be  operated 
at  a  considerably  higher  speed  than  the  single-cylinder  engine 
and  the  ratio  between  the  forces  of  explosion  will  therefore  be 
even  greater  than  that  given.  In  a  twin-cylinder  engine  with 
single  crank  the  explosions  occur  at  even  intervals  and  llierc 
is  one  explosion  for  every  stroke;  but  in  a  twin-cylinder  en- 
gine with  double  crank  the  two  explosions  occur  during  the 
same  revolution,  while  during  the  next  revolution  there  is  no 
explosion.  With  a  single  crank  there  is  but  one  idle  stroke 
between  explosions,  while  with  a  double  crank  two  idle 
strokes  and  two  power  strokes  occur  one  after  another.  For 
this  reason  a  twin-cylinder  engine  of  given  bore  and  stroke 
requires  considerably  less  fly  wheel  capacity  when  provided 
with  a  single  crank  than  when  provided  with  a  double  crank. 
With  a  single  crank  the  pistons  and  connection  rods  of  both 


cylinders  move  forward  and  backward  at  Ihc  same  time,  and 
as  the  back  and  forth  motion  of  these  parts  is  not  counterbal- 
anced, such  an  engine  vibrates  as  much  as  a  single-orlinder 
machine.  In  a  twin-cyltnder  double-crank  engine,  however, 
while  one  piston  moves  back  the  other  one  moves  forth  and 
the  motion  01  the  pistons  is  very  nearly  balanced.  The  ad* 
vantages  of  these  two  forms  are  combined  in  the  opposite- 
cylinder  double-crank  engine.  Here  the  explosions  are  evenly 
spaced  and  the  balance  of  the  reciprocating  parts  is  more 
cumplctc  than  in  the  twin-cylinder  double-crank  engine,  for 
the  reason  that  the  center  lines  of  the  cylinders  are  nearer 
together.  This  type  of  double- cylinder  engine  has  been  much 
used  for  motor  vehicle  work.  It  is.  togtihcr  with  other  forms 
of  opposite-cylinder  engines,  subject  to  the  objection  that  they 
are  not  nearly  as  compact  as  twin-cylinder  engines.  Some- 
times opposite-cylinder  engines  are  placed  crosswise  in  the 
wagon,  but  this  cannot  be  done  with  engines  with  more  than 
5'  stroke,  as  with  engines  of  longer  stroke  the  length  of 
the  engine  and  consequently  the  width  of  the  wagon  body 
would  be  loo  large.  When  placed  across  the  wagon  and 
in  iiont  of  the  operator's  seat,  as  in  some  French  machiaes, 
the  valves  and  igniters  are  easily  gotten  at.  But  when 
placed  as  usual,  lengthwise  in  the  wagon,  one  cylinder  head 
comes  under  the  scat  and  the  valves  and  igniter  of  this  cylin- 
der are  not  very  accessible.  The  wagon  body  has  to  be  of 
extraordinary  length  to  accommodate  the  engine.  As  stated 
above,  the  center  lines  of  the  cylinders  are  nearer  together 
in  the  opposite-cylinder  engine  than  in  the  twin-cylinder  en- 
gine, and  for  this  reason  the  width  over  the  bearings  of  an 
opposite-cylinder  engine  is  less  than  the  width  over  the  bear- 
ings of  a  twin-cylinder  engine,  with  the  same  cylinders. 
This  is  a  rather  valuable  feature,  as  the  speed  varying  mech- 
anism is  placed,  as  a  rule,  on  an  extension  of  the  engine 
shaft  and  space  across  the  wagon  body  is  limited,  as  a  very 
wide  body  gives  a  vehicle  a  clumsy  appearance.  Opposite- 
cylinder  single-crank  engines  are  inferior  to  other  types  in 
every  respect  and  are  simply  mentioned  as  a  possible  form  of 
construction.  The  last-named  type — double-cylinder  engine 
with  the  center  lines  of  cylinders  making  an  acute  angle 
with  one  another— has  been  used  by  Daimler  and  others  and 
has  the  advantage  of  great  compactness,  both  in  length  and 
width.  With  a  single  crank  the  explosions  are  nearly  evenly 
spaced;  but  the  motion  of  the  pistons  is  not  balanced.  A 
double  crank  can  not  be  used  with  this  type,  as  the  middle 
crank  arm  would  interfere  with  the  connection  rods.  This 
could  be  remedied  by  giving  the  cylinders  an  offset  against 
each  other  in  a  direction  parallel  with  the  crank  shaft,  but 
such  a  proceeding  would  increase  the  width  of  the  engine  and 
it  would  then  have  little  advantage  over  a  twin-cylinder  en- 
gine, which  is,  of  course,  easier  to  build.  Tlic  forms  of 
double  cylinder  engines  here  enumerated  do  not,  of  course, 
include  every  possible  construction.  In  attempts  to  produce 
perfectly  balanced  engines,  double-cylinder  machines  with 
separate  cranks,  geared  together,  have  been  made,  and  also 
have  the  so-called  double-piston  engines  been  made  in  double- 
cylinder  form.  In  the  latter  type  the  explosion  occurs  be- 
tween two  pistons  which  move  in  opposite  directions.  The 
crank  is  sometimes  placed  at  one  end  of  the  cylinder,  at  others 
centrally  below  the  cylinder.  These  engines,  while  presenting 
an  undoubted  advantage  from  the  view  point  of  balanced 
nmning,  arc  somewhat  complicated,  and  the  increased  num- 
ber of  bearings  to  be  looked  after  is  certainly  a  strong  argu- 
ment against  their  general  adoption. 

In  triple- cylinder  engines  the  three  cylinders  may  be  placed 
side  by  side  and  the  engine  be  provided  with  a  triple  crank, 
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of  whicb  the  separate  cranks  are  lao  deg.  apart,  or  the  three 
cylinders  may  be  placed  in  a  plane  making  angles  of  I20  deg. 
with  each  other.  In  the  latter  case  only  a  single  crank  is  re- 
quired. In  a  triple -cylinder  engine  with  cylinders  side  by  side 
and  cranks  spaced  ijo  deg.,  the  motion  of  the  pistons,  con- 
nection rods  and  crank  is  balanced  and  the  explosions  occur 
at  even  intervals.  Such  vn  engine  runs  therefore  quite  steady 
and  requires  but  a  small  fly  wheel.  It  can  a!so  be  built  very 
compactly,  and  the  only  objection  to  it  is  the  multiplicity  of 
parts.  The  second  form  of  triple-cylinder  engine  mentioned 
will  hardly  be  used,  as  it  requires  too  much  space. 

Four-cylinder  engines  have  been  used  by  a  number  of  auto- 
mobile builders,  and  especially  for  powerful  racing  machines. 
At  first  the  difficulty  with  these  machines  was  that  they  re- 
quired too  much  electricity  for  ignition,  but  now  that  spark 
generation  can  be  had  this  difticutty  has  been  solved.  The 
usual  arrangement  of  the  cylinders  is  two  and  two  together  on 
opposite  sides  of  the  crank.  With  a  double  crank  an  explo- 
sion can  be  had  at  every  stroke,  or.  as  is  sometimes  done, 
two  cylinders  at  opposite  sides  of  the  crank  may  be  operated 
simultaneously,  which  equalizes  the  pressure  on  the  cylinder 
heads  and  thus  reduces  the  vibration  of  the  engine.  In  the 
latter  case,  of  course,  the  explosions  are  one  revolution  apart 
and  a  larger  Ay  wheel  is  necessary.  In  a  four-cylinder  engine 
of  a  capacity  sufficient  to  propel  an  ordinary  pleasure  vehicle, 
the  dimensions  of  the  cylinder  are  small  and  such  engines 
can  therefore  be  easier  placed  crosswise  in  the  wagon  body. 
It  19  also  possible  to  make  jackctlcss  engines  of  considerable 
size  when  four  cylinders  arc  employed. 

The  question  of  the  number  and  relative  position  of  the 
cylinders  of  the  engine  is  always  one  of  the  most  interesting 
ones  to  be  solved  when  starting  out  to  design  a  gasoline 
vehicle.  That  there  is  no  solution  which  fits  all  cases  ought 
to  be  apparent  from  the  fact  that  for  tricycles  and  very  light 
vehicles  or  voituretles  the  single-cylinder  engine  is  almost 
universally  used,  white  for  pleasure  and  business  veliicles  of 
greater  weight  muhi-cylindcr  engines  arc  in  the  lead.  There 
are  other  considerations  aside  from  the  weight  of  the  vehicle 
wTlich  determine  which  form  of  engine  is  best  suited  to  a  par- 
ticular case.  For  a  fine  pleasure  vehicle,  for  instance  it  is 
quite  essential  that  there  be  as  little  vibration  as  possible, 
while  (or  a  racing  machine  great  power  combined  with  light 
weight  is  one  of  the  most  serviceable  qualities.  The  question 
of  the  number  of  cylinders  is  sometimes  argued  as  follows: 
If  two  cylinders  are  better  than  one,  then  three  cylinders  are 
better  than  two  and  four  cylinders  still  better  than  three. 
But  this  reasoning  is  entirely  fallacious,  as  is  easily  apparent 
when  following  it  out  a  little  further.  Of  course,  the  evenness 
of  the  power  increases  with  the  number  of  cylinders,  but  so 
does  the  complication,  and  there  is  for  every  case  a  happy 
mean  which  best  satis6cs  the  conditions. 

Much  has  been  said  for  and  against  the  advisability  of  con- 
cealing the  machinery  in  the  body  of  the  vehicle.  It  is  stated 
that  it  is  always  a  pleasure  to  look  upon  any  well  proportioned 
machine,  but  at  the  present  time  purchasers  are  mostly  taken 
with  the  ghost-in-the-box  idea,  and  have  a  fancy  toward  an 
invisible  something  which  propels  the  vehicles  at  top-notch 
speed.  When  the  machinery  is  to  be  placed  inside  the  wagon 
body  it  must  of  course  be  very  compact,  for  otherwise  the  ve- 
hicle becomes  a  machinery  box  on  wheels  with  a  carriage  seat 
on  top.  For  this  reason  the  twin-cylinder  engine  is  often 
preferred  to  opposite-cylinder  engines. 

With  a  number  of  cylinders  dose  together,  as  in  twin  or 
triple  cylinder  engines,  a  single  feeder  or  vaporiicr  may  be 
used  for  all.    With  opposite-cylinder  engines  this  cannot  well 


be  done,  as  it  is  desirable  to  have  the  vaporizer  close  to  the 
intake  valve. 

In  comparing  the  merits  of  the  various  constructions  men- 
tioned it  is  well  to  remember  that  a  fairly  large  fly  wheel  will 
steady  tiie  motion  of  the  vehicle  on  bad  roads  and  permit  the 
vehicle  to  be  drawn  out  of  bad  places  by  first  running  the  en- 
gine up  to  speed  and  then  throwing  the  clutch.  In  this  re- 
spect it  is  interesting  to  compare  two  well-known  American 
vehicles  in  which  the  writer  has  enjoyed  a  ride-  The  one  has 
a  single-cylinder  engine,  which  of  course  is  provided  with  a 
heavy  fly  wheel,  while  the  other  one  has  a  double-cylinder 
engine  and  a  rather  light  fly  wheel.  The  former,  when  the 
clutch  is  operated  a  little  too  quick,  always  starts  off  with  a 
jerk,  while  in  the  latter  the  clutch  must  be  operated  rather 
cautiously  lest  the  engine  should  be  stalled.  Wagons  of  the 
latter  make  have  nevertheless  made  quite  a  number  of  cross 
country  tours,  which  shows  that  they  are  not  lacking  in 
power.  Fly  wheel  power  has  often  been  mistaken  for  engine 
power,  and  the  writer  remembers  one  Chicago  inventor  who 
would  exhibit  the  "power"  of  his  vehicle  by  placing  a  wooden 
beam  in  front  of  the  wheels,  running  the  engine  up  to  speed, 
suddenly  tlirowing  the  clutch  and  jumping  the  beam.  This 
"tour  de  force,"  although  usually  deeply  impressing  the  spec- 
tators, failed  to  be  of  use  when  the  inventor  struck  sandy 
roads. 

Gasoline  Vaporizers  and  Carbureters. 

By  Henry  W.  Stniss. 


Approaching  the  subject  of  carbureters  wc  find  it  one  of 
absorbing  interest,  though  naturally  not  to  the  extent  of  the 
motor  itself.  As  to  the  question,  "What  kind  of  a  carbureter 
or  vaporizer  shall  we  use?"  the  answer  will  depend  on  the 
design  of  the  engine.  Let  ns  examine  a  number  that  have 
been  patL-ntcd  and  others  that  arc  suitable  for  or  hare  been  put 
iino  actttal  use  on  vehicle  motors. 

By  the  term  carbureter  we  generally  understand  an  &p- 
p.initus  in  which  the  air  is  drawn  through  a  comparatively 
large  body  of  liquid;  by  vaporizer,  an  apparatus  where  the 
gasoline  is  sprayed  or  atomized  and  tluis  niixed  with  the  ur; 
but.  of  course,  it  is  a  carbureter  as  welt  as  the  other  form. 

About  as  simple  a  form  of  carbureter  as  can  be  used  is  that 
of  the  De  Dion  tricycles,  shown  in  Fig.  i.  A  float  keeps  the 
air  inlet  tube  at  a  constant  position  in  regard  to  the  level  of 
the  gasoline,  a  branch  from  the  exhaust  pipe  passes  through 
to  heat  the  gasoline  and  assist  evaporation,  and  a  valve  at  the 
top  provides  for  the  addition  of  extra  air  to  correct  the  mix- 
ture before  passing  to  the  motor.  The  small  box  at  the  top 
also  contains  the  throttle  valve. 

Jn  Fig.  2  wc  sec  the  carbureter  used  by  the  Daimler  Co.  In 
boih  of  these  the  lighter  part  of  the  gasoline  is  liable  to  be 
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PIGS.  3  AND  5. 

In  Fig.  4  is  shown  a  very  simple  Eorm  of  vaporizer  without 
moving  parts.  The  gasoline  is  supplied  by  pump  operated  by 
the  engine  and  the  excess  flows  through  the  overflow  pipe  and 
is  returned  to  the  supply  tank  along  with  any  surplus  that  is 
not  evaporated  by  the  air  passing  through  the  drip  chamber. 
As  shown,  the  supply  to  the  spray  nozzle  is  regulated  by  a 
needle  valvc- 

In  the  following  three  vaporizers  a  float  controls  the  inlet 
opening  and  the  supply  of  gasoline  is  kept  at  a  constant  level. 
There  is  a  marked  similarity  in  the  general  features  of  these 
three.  In  the  first  two,  N03.  5  and  6,  which  are  French  pro- 
ductions, the  primary  supply  of  air  is  previously  heated,  but  the 
extra  inlets  to  correct  the  mixture  supply  cold  air.  In  No.  7. 
the  Duryea  vaporizer,  both  the  supply  of  air  for  suction  and 
the  one  for  correction  are  drawn  from  the  same  source,  as  the 
drawings  plainly  show,  the  mixture  being  afterwards  heated 
before  entering  the  cylinders. 

Usually  in  descriptions  of  this  class  of  vaporizers  much  is 
made  of  the  addition  of  cold  air,  which  cannot  be  of  any  special 
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benefit,  while  the  object  of  the  additional  air  is  to  modify  the 
mixture  and  not  the  temperature  of  same.  The  quantity  of 
gasoline  sucked  up  at  normal  speeds  being  usually  excessive, 
the  admission  of  additional  air  is  necessary,  or,  to  put  it  ta 
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FIG.    12. 


also  to  cause  a  better  evaporation  of  ttie  gasoline,  and  in  No. 
13  the  disk  is  so  constructed  as  to  revolve.  As  it  is  of  much 
importance  to  secure  a  uniform  and  unvarying  mixture,  and 
uniiormity  uf  tcm)>craturc  of  the  air  supiiHcd  will  help  to  tliis 
end.  ilic  designer  of  No.  13  covers  the  va^iorizcr  with  a  non- 
conducting material  and  relies  on  the  rotating  disk  for  caus- 
ing a  thorough  evaporation,  supplying  only  air  at  normal 
temperature. 

Firs.  14  and  15  both  show  delivery  of  the  gasoline  through 
small  holes  in  the  valve  sets,  but  arc  otherwise  different.  The 
action  of  No.  14  is  plainly  enough  shown  in  the  drawing.  In 
No.  15  the  openings  for  air  at  the  bottom  are  very  small,  the 
intention  being  to  draw  a  very  rich  mixture,  as  a  special  inlet 
valve  for  air  alone  opens  at  the  same  time  as  the  one  in  the 
vaporizer  directly  into  the  cylinder. 

In  the  apparatus  shown  in  I'ig.  16,  used  on  the  Winton  car- 
riages, the  gasoline  inlet  valve  is  connected  directly  to  the 
inlet  valve  of  the  engine,  but  there  are  two  other  features  that 
deserve  notice.  One  is  tfic  provision  of  a  dash  pot  for  the 
purpose  of  relieving  the  force  of  the  return  stroke  of  the  valve 
to  its  seat.  The  other  feature  is  governing  the  speed  of  the 
motor  by  the  admission  of  air  under  pressure  through  the  tube 
I-  into  the  chamber  K,  the  piston  I  thus  answering  a  twofold 
purpose.    The  pressure  of  the  air,  which  is  supplied  by  a  pump 
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connected  with  the  motor,  is  regulated  by  band  and  the  speed 
of  ihe  motor  in  accordance  therewith. 

Figs.  17,  18  and  19  are  of  vaporizers  where  the  gasoline  is 
delivered  in  measured  quantities,  still  are  different  from  a  mere 
pump.  In  No.  17  the  gasoline  is  delivered  through  the  tube 
25  into  grooves  in  the  spindle  92,  the  excess  being  returned 
by  tube  32.  Every  time  the  spindle  Is  depressed  this  measured 
quantity  of  gasoline,  plus  what  may  flow  at  the  same  time 
through  the  tube  25,  is  drawn  down  into  a  chamber  below, 
where  it  mixes  with  Ihe  air  drawn  through  the  inlet  valve  at 
that  point. 

In  No.  18  the  valve  I,  which  is  rotated  by  means  of  shaft  G. 
delivers  the  gasoline  taken  up  by  the  small  holes  in  its  outer 
circutnference  to  the  chamber  or  passage  below,  where  it 
mixes  with  the  air.  The  speed  of  rotation  is  regulated  by  a 
governor. 

In  Fig.  19  the  vaporizer  is  combined  with  the  rotating  inlet 
and  exhaust  valve  of  a  motor  having  this  feature.  The  gaso- 
line llows  through  a  tube  to  the  small  chamber  40,  whence  it  is 
withdrawn  by  small  pistons  shown  at  E\  E'  and  E',  and  deliv- 
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CTcd  to  the  chamber  below,  which  is  in  connection  with  the 
adjoining  chamber,  and  mixed  with  air.  The  pistons  are 
aauated  by  the  Jevers.  as  shown,  the  piece  O  being  non  rotat- 


4« 


A' 


^^. 


no.  18. 


Nil 


aci:- 


Si         ^-i: 


-r-x_ 


.  *-•' 
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ing  and  having  an  internal  cam  [ace.  The  length  of  throw  of 
the  pistons  is  regulated  by  the  pointed  smndle  55.  It  is  hardly 
necessary  for  the  purposes  of  this  article  to  give  a  more  ex- 
tended description. 

A  study  of  the  vaporizers  here  shown,  as  well  as  others  that 
have  apjwarcd  lately  in  The  Horseless  Age,  should  contain 
enough  suggestions  to  aid  the  inquiring  mind  as  to  the  best 
form  of  vaporizer  adapted  to  his  motor. 


Balancing  A  Hotor  Carriage. 

By  E.  C.  Oliver.  M.  E.  

Much  has  been  utd  and  much  more  will  probably  be  said 
concerning  the  balancing  of  motor  carriages.  Ever  since 
there  has  been  a  demand  for  high  rotative  speeds  and  for  en- 
gines that  would  run  without  undue  vibration  on  the  upper 
floors  of  factory  buildings,  where  a  foundation  was  impossible, 
engineers  have  given  considerable  attention  to  the  balancing 
of  this  class  of  motors,  and  now  that  the  demand  of  the  horse- 
less  vehide  is  for  a  machine  that  will  run  not  only  without  a 
stable  foundation  but  at  the  same  time  without  vibration,  the 
question  is  open  for  still  more  careful  consideration. 

Thrre  seems,  however,  to  be  some  diversity  of  opinion  as  lo 
the  real  cause  nf  vibration.  Is  it  due  to  the  unbalanced  torque 
or  unequal  pull  of  the  motor,  or  is  it  due  to  the  unbalanced 
condition  of  the  motor  itself?  As  the  remedy  must  be  suited 
to  the  cause,  it  will  be  necessary  to  investigate  the  cause  be- 
fore prescribing  a  remedy.  Let  us  then  give  some  attention 
to  the  practical  analysis  of  these  two  questions  and  see  if  we 
may  draw  any  conclusions  whereon  to  base  our  further  work. 

For  the  purpose  of  comparison  suppose  we  have  a  motor 
carriage  of  the  type  shown  in  Fig.  1.  the  weight  of  which  is 
1,000  lbs.  It  is  driven  by  a  single-cylinder  5  h.p.  motor  run- 
ning 600  revolutions  per  minute:  the  strnke  is  6  in.,  connect- 
ing rod  15  in.  long,  and  the  reciprocating  parts  weigh  t5  lbs. 
The  fly  wheel  is  12  in.  in  diameter  and  weighs  joo  lbs. 

Consider  first  the  case  of  unbalanced  torque,  .\5suming  the 
motor  to  furnish  .s-h.p,.  there  must  be  at  every  fourth  stroke 
550  foot-pnunds  of  work  applied  by  the  explosion  of  the  gases, 
one-fourth,  or  137  (ool-pounds,  of  which  is  used  at  each  stroke 
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of  the  engine  in  propelling  the  vehicle.  There  is  therefore  dur- 
ing the  explosion  stroke  550 —  IJ7,  or  413  fout-pounds  of  work 
lo  be  absorbed.  A  Dy  wheel  weighing  too  Wm.  with  a  mean 
radius  of  6  in.  and  running  at  600  revolutions  per  n:inutc  stores 

W  V« 
up  '  or  1,545  foot-pounds  of  energy.     If  this  excess  of  cn- 

crgy  were  put  into  (he  Ay  wheel  alone  the  total  energy  at  the 
end  o!  the  explosion  stroke  would  be. t,s35  +  4i3.  c>r  i>94^ 
foot-pounds,  and  the  speed  of  revolution  would  thereby  he 
increased  to  762  revolutions  per  minute,  or  12.7  revolutions 
per  second.  If,  however,  the  carriage  is  moving  15  nnles  per 
hour,  or  22  ft.   per  second,   the  energy  stored  up  in  it  is 

lOOO  X  23* 

'■-  ■    ■ or  7,500    foot-pounds,   and    since   the  engine  and 

3  X  ja' 
carriage  are  connected  through  gearing  any  increase  in  the 
velocity  of  the  engine  mnst  necessarily  produce  a  relative  in- 
crease in  tiie  velocity  of  tlie  carriage,  and  consequently  a  por- 
tion of  the  energy  must  be  absorbed  in  the  vehicle  itself  as 
well  as  in  the  fly  wheel.  The  amount  absorbed  by  each  is  di- 
rectly proportional  to  the  product  of  their  weights  by  the 
square  of  their  velocities,  or  as  W  V.  This  product  for  the 
vehicle  is  approximately  Ave  times  as  great  as  for  the  fly 
wheel:  hence  the  carriage  will  absorb  four-sixths  and  the  fiy 
wheel  one-sixth  of  the  excess  of  energy  given  out  by  the  ex- 
plosion. The  total  energy  in  the  vehicle  at  the  end  of  the  ex- 
plosion is  therefore  7.500-4-  \  X  413  —  7.845  foot-pounds,  and 
the  speed  Is  consequently  rai&ed  lo  224  ft.  per  second. 

Kow  this  5-6  of  413  foot-pounds  of  work  is  transferred  to  the 
vehicle  in  one-half  of  one  revolution  of  the  motor.  If  the 
sprocket  gear  on  the  engine  shaft  is  4  in.  in  diameter  a  point 
on  the  pilch  line  of  that  wheel  will  travel  6li  in.  during  the 
one-half  stroke,  and  the   pressure  transmitted  through  the 

345  K  12 
teeth  ai  the  pitch  line  will    be  or  6t>2  lbs.,   which 

amounts  to  a  turning  moment  about  the  engine  shaft  of  110 
lbs.  acting  at  the  radius  cf  a  foot.  This  turning  moment  finds 
its  reaction  in  ihe  rear  axle,  the  tendency  being  to  lift  the  car- 
riage oi7  the  front  whceLs  or  to  rotate  it  about  the  rear  axle. 
If  Ihe  wheel  base  is  6  ft.  and  we  con!>idef  the  weight  to  be  one- 
third  on  the  front  wheels  and  two-thirds  on  the  rear  wheels,  it 
would  require  333  Ib^.  acting  at  6  It.  from  the  rear  axle  to  Hit 
the  wheels  clear  of  the  ground.  Our  moment,  however,  is  but 
I  lu  lbs.  dieting  at  i  ft.  from  the  axle,  or  18.4  lbs.  acting  at  6  ft. 
This  being  considerably  less  than  the  amount  required  to  lift 
the  carriage,  there  will  be  but  a  tendency  to  lift  or  a  slight 
strain  in  the  connecting  members. 

The  effect  of  the  unbalanced  torque  of  the  motor  in  this 
carriage,  then,  is  to  cause  the  speed  tb  fluctuate  five  times  per 
second  between  22  and  22.4  ft.  per  second  and  to  set  up  strains 
in  the  connecting  members  between  the  front  and  rear  axles 
of  the  vehicle  with  the  same  fi^quency,  the  elTect  of  which 
strains  may  be  felt  more  or  less,  depending  somewhat  on  the 
design  of  the  carriage — the  stifter  the  connectiuK  frame,  gen- 
erally speaking,  the  less  will  the  stniing  be  felt.  They  should, 
howe\'cr,  in  any  case  be  inconsiderable. 
'  The  aaion  of  the  reciprocating  parts  may  be  shown  by  ref- 
erence to  Fig.  2  They  start  from  rest  at  a,  increasing  in  ve- 
locity until  the  point  x  is  reached,  when  the  crank  and  con- 
necting rod  make  a  right  angle,  and  the  velocity  is  a  max- 
imum. From  this  point  the  velocity  its  decreased  until  the 
parts  come  to  rest  at  the  end  of  the  stroke,  b.  On  their  return 
they  accelerate  from  b  to  x  and  retard  from  x  to  a.  thus  com- 
pleting one  revolution  of  the  crank. 


To  accelerate  these  parts  from  a  to  x  there  is  required  a 
definite  amount  of  work  to  be  done  on  the  parts — that  is,  at 
x  [he  parts  have  a  given  velocity,  and  hence  a  given  amount  of 
kmetic  energy,  which  energy  is  abstracted  from  the  expand- 
ing gases  while  the  piston  travels  from  a  to  x.  Tliere  is  then 
less  horizontal  pressure  felt  on  the  crank  pin  than  there  is  on 
the  cylinder  head.  After  passing  x  the  reciprocating  parts  lose 
velocity  or  are  retarded  by  the  action  of  the  crank,  and  a 
pressure  on  the  pin  is  felt,  thereby  assisting  the  pressure  of  the 
expanding  gases  lo  do  work.  The  amount  of  work  given  out 
by  the  parts  in  coming  lo  rest  ts  exactly  equal  to  the  amount 
abhorbcd  by  the  acceleration  in  the  early  part  of  the  stroke. 
This  operation  causes  an  unbalanced  pressure  on  the  cylinder 
head  from  a  to  x,  tending  to  push  the  engine  and  all  con- 
nected with  it  to  the  left,  and  an  unbalanced  pressure  on  the 
crank  pin  from  x  to  b,  tending  to  push  the  engine  and  carriage 
to  the  right.  On  the  return  stroke  the  piston  is  not  urged  by 
the  pressure  of  exp'oded  gases,  but  is  accelerated  from  b  to  x 
by  a  prcssiu-c  irooi  the  crank  pin,  and  in  retarding  from  x  to  a 
there  is  a  pressure  on  the  crank  pin  iu  the  opposite  direction) 
which  pressures  are  again  unbalanced  and  tend  to  shake  the 
engine. 

The  actual  niunber  of  foot-pounds  necessary  to  bring  the 
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parts  up  lo  speed  may  be  calculated  by  the  formula in 

as 
which  W  is  the  weight  of  the  reciprocating  parts,  V  is  the 
maximum  velocity  of  the  parts  and  g  the  force  of  gravity,  or 
S2.2.  Or  we  may  compute  it  by  integrating  the  area  a  x  d. 
Kig.  2,  which  is  a  graphical  representation  of  Ihe  pressure  re- 
quired at  any  point  of  the  stroke  to  keep  up  the  acceleration, 
the  arta  below  the  horizontal  being  the  work  extracted  from 
the  gases  in  accelerating  the  parts  from  a  to  x,  and  the  area 
above  the  hne  being  the  amount  of  work  given  back  in  re- 
tarding the  parts  from  x  to  b.  This  work,  which  is  59.6  foot- 
pounds, represents  the  unbalanced  effect  of  the  reciprocating 
parts.    We  have  then  the  following  conditions: 

Fig.  2. — From  h  to  e,  59.6  foot-pounds  of  work,  tending  to 
push  the  carriage  to  the  left;  from  e  to  f,  59.6  foot-pounds  of 
work,  tending  to  push  the  carriage  to  the  right;  from  I  to  g, 
59.6  foot-pounds  of  work,  tending  to  push  the  carriage  to  the 
left,  the  total  effect  of  which  would  be: 

From  g  to  e,  119.2  foot-pounds,  tending  to  push  carriage  to 
left;  from  e  to  g,  119.3  foot-pounds,  tending  to  push  carriage 
to  right.  As  this  work  is  applied  in  1-20  second  and  is  re- 
versed 20  times  per  second,  wc  feel  the  effect  in  a  series  ol 
violent  vibrations. 

Of  this  119.2  fool-pounds  of  work,  one-half  is  used  in  stop- 
ping a  previous  vibration  and  one- halt  in  producing  a  vibration 
in  the  opfKisite  direction,  so  that  the  amplitude  o(  the  vibration 
will  be  that  due  to  the  expenditure  of  one-half  that  amount  of 
energy — in  other  words,  the  carriage  must  move  far  enough  st 

5g.6 
each  vibration  to  obsorb  59.6  foot-pounds  of  energy,  or  - 

1,000 

^  .0596  ft.,  or  about  .7  in.,  should  the  carriage  be  out  of  bal- 
ance horizontally,  as  ours  is.  On  the  other  hand,  if  it  were 
out  of  balance  vertically,  as  this  carriage  would  be  with  a 
counterweight  opposite  the  crank  pin,  there  would  be  a  similar 
vibration  in  a  vertical  direction. 

These  movements  produce  a  complication  of  results  thai,  it 
is  needless  to  say,  no  carriage  coidd  possibly  withstand. 

\t  differenl  speeds  the  rcsultf  might  be  somewhat  different, 
depending  to  a  great  extent  on  the  design  of  the  motor.  If 
we  have  a  variable  speed  motor  with  an  explosion  at  regular 
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iniervals,  the  iciidciicy  of  Uic  rcciprocaUng  parts  to  shake  the 
vciiicic  will  decri'Ubc  as  the  square  vi  the  speed—that 
IS,  at  half  sjiccd  ihi:  teitdcuc>  wiit  be  oiiI>  oiie-luuith  as 
great.  The  c0cct  ui  the  unequal  pult  ol  tlic  luutor  will  vary 
alinusl  iu  the  &atiie  propurttoti;  hence  in  ihi&  case  the  compari- 
son will  be  the  same  at  all  speeds.  But  should  t)ic  motor  he 
one  which  runs  at  constant  apccd,  with  hit-and-miu  governor 
and  gears  lor  changmg  the  speed  ol  ihe  carriage,  the  etiect 
will  be  materially  different.  The  engine  speed  being  constant, 
the  tendency  to  shake  due  to  this  cause  will  be  constant  at 
all  speeds,  and  the  effect  of  the  unequal  pull  of  the  motor  will 
be  aggravated  at  low  speeds,  iur  the  reason  that  the  explosions 
wdl  come  at  greater  intervals  and  consequently  cause  greater 
Huctuatioiis  oi  speed;  but  the  tendency  to  hft  the  front  wheels 
will  not  be  more  intense,  since  wc  have  considered  the  efiect 
of  a  maximum  explosion. 

We  may  now  draw  our  conclusions  as  to  the  relative  value 
of  these  disturbing  forces. 

A  motor  of  the  last  named  type  docs  without  doubt  produce 
a  jar  due  to  the  explosion  which  may  cause  some  discomfort 
to  the  rider,  especially  at  low  speeds  or  when  starling,  where- 
as the  unbalanced  pans  produce  an  effect  which  is  always 
there. 

The  desirable  qualities  in  a  niotur  for  carriages  should  be: 
An  engine  which  is  as  nearly  balanced  a  mHchine  as  is 
possible;  an  engine  with  as  few  parts  as  possible;  an  cngme  the 
speed  of  which  is  under  the  control  of  the  driver,  and  an  en- 
gine with  35  nearly  constant  tangential  pressure  or  twisting 
moment  as  may  seem  advisable. 

Wc  have  many  engines  which  contain  some  uf  these  quali- 
ties, but  they  arc  generally  at  the  expense  of  others.  For  in- 
stance, of  tlic  many  kinds  of  balanced  motors  there  are  few 
which  do  not  attain  this  end  by  the  addition  of  many  parts, 
such  as  extra  cranks,  connections,  pistons  and  gears,  all  of 
which  add  both  to  the  first  cost  of  the  vdiiclc  and  to  the  cost 
of  maintenance.  If  these  parts  arc  necessary,  the  end  attained 
is  worthy  of  their  use;  but  if  the  same  end  can  be  attained  by 
less  pans,  the  motor  of  this  type  is  the  more  desirable  machine. 
An  engine  whose  speed  cuuld  be  regulated  at  will  would  make 
possible  any  carriage  velocity  de&irctl  without  the  use  of  much 
of  the  intermediate  gearing  necessary  with  constant -speed  mo- 
tors, besides  lowering  the  weight  and  first  cost  of  the  vehicle. 

To  obtain  even  an  approximately  constant  tangential  pres- 
sure would  require  a  motor  with  cranks  set  quartering  and 
receiving  four  mipulscs  per  revolution.  This  would  necessi- 
tate eight  four-cycle  cylinders  or  four  two-cycle  cylinders,  the 
cost  of  cither  type  oi  which  would  be  too  great  for  practical 
tisage  or  to  pay  lor  the  end  attained. 
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Explosive  Motor  Data. 

By  R.  I.  Clcgg. 

The  manufacture  of  explosive  motors  lor  vehicle  use  is 
confined  (o  comparatively  few  firms.  It  is  true  that  many 
mechanics  are  not  only  cogitating  over  the  pros  and  cons  in- 
cidental to  the  production  of  really  uselul  oil  engines,  but  arc 
actually  building  very  creditable  machines  that  to  some  de- 
gree of  success  solve  the  problems  incidental  to  the  production 
of  ar  efficient  explosive  motor.  To  build  one  or  even  several 
ni  these  is  not  manufacturing  in  the  modern  acceptation  of  the 
lertn.  and  there  will  be  considerable  experiment  and  exchange 
of  ideas  prior  to  the  transition  of  (he  engine  builder  to  the 
more  advanced  stage. 


Right  here  he  will  find  dUiiculty.  Must  ui  the  buuks  prulcss- 
ing  to  treat  tully  upuu  the  subject  .arc  devoted  in  tiic  outn 
tu  disquisitions  upon  the  general  theory  and  itIIurU  lililc  ur 
iiu  help  upon  practical  design;  &ucli  help,  Iur  exaitiplc. 
as  is  to  t>c  found  lu  many  text  buuks  treating  u|*ua . 
the  steam  engine.  Theory  is  not  to  be  despised  and 
one  cannut  digest  too  much  uf  it;  but  tile  searcher  after 
practical  data  will  oiien  regret  iliat  the  several  able  authors 
have  in  so  iew  instances  applied  their  store  uf  knowledge  vj 
tlie  publication  of  the  complete  detailed  dimensions  ot  one  or 
more  acmal  working  explosive  motors. 

Successful  maiuiiacturers  do  not  ca.rc  to  publish  these  de- 
tails ior  reasons  already  mentioned,  and  a  goodly  portioa  of 
my  lime  has  been  devoted  through  the  columns  ot  The 
Horseless  Age  to  the  task  of  answering  inquiries  oi  tliis  disss, 
and  this  article  is  a  further  couiribuiion  along  this  line. 

To  the  several  correspondents  who  have  recently  requested 
particulars  as  to  Dc  Dion  and  other  inuiura,  this  article  will 
probably  serve  their  needs  and  no  lurthcr  reply  is  at  present 
contemplated. 

It  will  of  course  be  assumed  tliat  my  work  is  largely  a  cooi- 
pilatioii  oi  data  Irom  the  tfforis  oi  lite  many,  and  error  is  not 
altogether  avoidable.  Limiting  niy  field  of  action  to  motors 
designed  almost  exclusively  Iur  vehicles  cuts  06  some  avenues 
oi  information,  and  hence  involves  the  likelihood  of  iocurpo- 
raung  some  material  not  easily  reconcilable  the  one  with  the 
other. 

Witli  this  understanding  we  may  take  up  a  modern  motor 
of  tbc  explosive  type  for  examination.  One  of  the  most  im- 
punant  is  the  De  Dion-Bouion  motor,  and  as  this  is  a 
typical  machine  we  shall  consider  it  in  detail.  The  motive 
power  is  furnished  by  ihc  evaporation  of  gasoline  contained 
in  a  vaporizing  chamber.  The  gas  is  then  mixed  with  air  to 
form  an  explosive  mixture,  which  is  then  admitted  to  the  cyl- 
inder of  the  motor,  and  by  explosion  at  proper  intervals  exerts 
pressure  on  the  piston.  The  general  araiigcrnent  oi  tlie  De 
Dion  motor  is  shown  in  ilic  sketch.  To  the  upper  left  wilJ  be 
seen  the  vaporizer  (carbureter).  The  air  enters  by  the  lube  A 
and  passes  between  the  plate  B,  and  the  liquid,  taking  up  iii 
its  passage  some  of  the  hydrocarbon,  the  carbureted  nir  then 
rises  and  enters  the  double  valve  (shown  in  detail),  where  It 
mixes  with  an  additional  quantity  of  air  which  enters  at  the 
opening  D,  then  passing  to  the  motor  through  the  lube  E. 

It  will  be  noted  that  the  one  lever  regulates  the  quantity 
and  the  other  lever  the  quality  of  the  mixture. 

The  level  of  the  gasoline  is  shown  by  the  float  l\  and  this 
alsrj  indicates  the  position  of  the  plate  B,  whicli  is  attached  lo 
the  tube  through  which  the  stem  of  the  float  T  passes  to  die 
exterior.  By  the  evaporation  of  the  gasoline  the  temperaiure 
of  the  liquid  rapidly  falls  "in  the  vaporizer,  and.  to  restore  the 
heat  so  lost,  a  portion  of  the  exhaust  gases  art  sent  through  i;; 
to  warm  the  carbureter.  The  cylinder  H  h  usually  yf  cast 
sleel,  this  material  permitting  a  very  ihin  light  design.  On 
the  authority  ol  M.  Baudry  de  Saunier  I  submit  the  ioljowinff 
dimension  of  the  ^,  1%  and  i^  h.p.  motor  cylinders: 

Diameter— 2.38.  2^4,  2.6  in.  respectively— that  is.  58,  6j  ud 
66  millimeters.  In  each  size  the  thickness  of  the  cylinder  walls 
is  the  same,  viz.,  1 18-1000  in.,  or  3  millimeters. 

The  stroke  was  Ihe  same  in  each  sire,  always  70  millimeters, 
or  2.76  in. 

The  smaller  siies  of  this  make  of  motor  have  ntdiattng 
flanges  lo  increase  the  surface  and  diminish  the  danger  iron* 
overheating.    These  flanges  are  17  in  number  on  the  ^  an^. 
y/i  h.p.  cylinders,  and  have  a  width  of  15  millimclers  (59-io«=l_ 
in.l  and  17  millimeters  (67-100  in.)  respectively.    In  the  t>^- 
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fa.p.  they  number  iti  and  have  a  width  of  ig  millimeters 
(7S-IOO  in.). 

On  the  upper  part  of  the  cylinder  is  the  explosion  or  com- 
pression chamhrr  J,  with  the  admission  valve  K.  This  inlet 
valve  K  is  closed  by  the  spring  S,  but  is  so  adjusted  that  the 
downstrokc  of  the  piston  will  cause  sufficient  suction,  after  the 
expulsion  of  the  waste  gases,  to  puil  the  valve  from  its  seal 
and  admit  a  new  charge  from  the  carbureter. 

The  exhaust  valve  L  is  operated  by  a  rod  which  engages 
with  a  cam,  M.  at  the  appropriate  instant;  at  other  limes  the 
valve  is  closed  by  the  spring  r.  The  igniting  device  is  at  W 
and  consists  of  an  insulating  ping  and  two  conductors  with 
adjacent  platinum  points,  having  a  very  small  intervening  air 
space.  The  piston  is  another  light  steel  casting,  with  three 
packing  rings,  attached  to  the  fly  wheels  Q  and  R  by  the  pis- 
ton rod  P.  The  crank  shaft  T  carries  at  its  outer  end  a  pinion 
which  meshes  into  the  transmission  gearing.  The  other  crank 
shaft  S  has  also  a  pinion  which  is  in  mesh  with  another  of  dou- 
hlc  the  diameter,  keyed  on  the  cam  shaft  t,  which  in  its  turn 
operates  the  two  cams:  the  one  on  the  right  opens  the  ex- 
haust valve  once  In  every  two  revolutions  of  the  crank  shaft . 
the  cam  on  the  left  operates  the  lever  arm  U,  carrying  the 
contact  points,  see  V,  of  the  induction  coil,  and  a  spark  is 
caused  at  W. 


The  action  will  be  readily  understood.  When  the  piston  de- 
scends it  produces  a  vacuum  in  the  top  chamber,  by  the  action 
61  which  the  valve  K  opens,  admitting  the  detonating  mi.xlure 
from  I  be  carbureter;  when  the  piston  rises  it  compresses  this 
gas  and  the  valve  of  admission  closes.  At  the  tnalant  of  the 
sectmd  descent  of  the  piston  the  cam  actuates  the  lever,  making 
cuniact  with  the  induction  coil,  upon  which  a  spark  passes, 
causing  an  explosion  of  the  gas,  which  pushes  the  piston  with 
sulVtcient  force  to  cause  it  to  pass  twice  through  the  same  po- 
sition; when  the  piston  rises  after  its  descent  it  compresses 
the  residual  gases  of  explosion,  and  at  this  instant  the  cam 
M  lifts  the  exliaust  valve  and  the  gas  leaves  the  motor  by  the 
txhaust  pipe  Y.  When  the  piston  redcsccnds,  this  valve  closes 
and  the  upper  valve  opens  as  bciore  to  admit  a  fresh  supply  of 
gas.  and  so  on. 

The  action  of  the  motor  is  thus  determined  by  four  differ- 
ent  periods,  which  may  be  characterized  as  (i)  introduction  of 
gas,  (2)  compression,  (3)  explosion,  (4)  evacuation  of  the 
products  of  combustion. 

There  are  several  details  of  the  De  Dion  motor  not  any  too 
well  known  even  to  those  familiar  with  ga.<ioline  engines  as  a 
class  and  quite  recently  some  of  these  distinctive  features  have 
been  pointed  out  in  a  paper  read  by  Mr.  Alex.  Craig  at  a  meet- 
ing of  the  Cycle  Engineers'  Institute.  England.  I  am  indebted 
to  the  Autocar  for  the  following: 
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With  regird  to  the  coastruction  of  the  De  Dion  engine,  it 
will  be  noticed  tU&t  the  dy  wheeU  arc  inclosed  in  the  crank 
case,  and  that  bath  lubrication  is  used — i.  c.,  a  small  quantity 
of  oil  IS  put  intu  the  crank  case,  and  being  picked  up  by  the 
fly  wheels  as  they  revolve  is  thrown  in  all  directions,  some 
finding  its  way  into  the  cylinder  to  lubricate  the  piston  and 
gudgeon  pin,  and  some  trickling  down  the  walls  oi  the  crank 
case,  is  collected  in  cavities  specially  arranged  for  thai  purpose, 
from  whence  it  drains  ttirough  the  bearings,  and  returns  to  the 
lower  part  of  the  crank  case.  U  a  slight  excess  of  oil  be  used 
it  finds  another  path  and  gets  past  (he  rings  and  into  the  com- 
bustion chamber,  where  it  causes  dithcultiea  with  the  sparking, 
and  smoke  and  smell  from  the  exhaust. 

The  above  is  one  view  of  the  action  of  the  lubricant,  but 
the  makers  have  advanced  the  opinion  ihat  the  oil  becomes  va- 
porized, and  in  that  iorm  finds  its  way  to  every  bearing,  and 
from  the  temperature  sometimes  attained  In  these  motors  one 
can  easily  beiieve  that  such  is  the  case.  The  crank  and  fly 
wheels  are  built  up  on  short,  hardened  spindles,  drawn  up  into 
tapered  holes. 

The  bearings  in  all  cases  are  plain  bushes,  and  phosphor 
bronze  is  now  used  in  the  place  of  hardened  steel.  The  speed 
at  which  these  motors  are  capable  of  running,  viz.,  2,ocx3  to 
3,000  revolutions  per  minute,  is  really  astonishing,  and  the 
utmost  care  and  skill  are  necessary  in  their  construction. 

Ignition. — One  of  the  most  important  problems  connected 
with  oil  motors  is  ignition,  and  probably  more  stoppages  and 
inconveniences  may  be  traced  to  this  source  than  lo  any  other. 

In  the  first  place,  let  us  examine  the  function  of  the  igniting 
device.  Whether  it  be  tube  or  electric  it  is  the  same,  viz.,  to 
ignite  the  explosive  mixture  thoroughly,  and  at  the  right  point 
in  the  stroke.  This  point  varies  for  different  speeds,  so  that 
if  the  point  of  Iinng  be  fixed,  the  motor  will  not  be  giving  its 
best  power  except  at  the  speed  for  which  the  firing  has  been 
arranged.  It  is,  therefore,  evident  that  lo  be  satisfactory  the 
timmg  of  the  ignition  should  be  capable  of  variation.  In  this 
respect  the  incandescent  tube  without  a  timing  valve  is  at  a 
disadvantage.  The  method  by  which  the  timing  is  fixed  in  the 
case  of  tube  ignition,  as  on  the  Daimler  engine,  is  as  follows: 

The  ignition  tubes  which  arc  employed  to  fire  the  charge 
are  fixed  by  union  nuts  to  steel  nipples,  which  are  screwed  into 
the  cylinder  wall  at  a  point  between  the  exhaust  and  admis- 
sion valves.  The  size  and  shape  of  the  passage  through  these 
steel  nipples  materially  affects  the  liming  of  the  explosion. 
The  correct  size  in  a  newly  designed  engine  is  arrived  at,  not 
by  calculation,  but  by  brake  tests  with  nipples  of  different  sizes, 
from  which  the  best  i.s  selected. 

Of  the  various  forms  of  electric  ignition,  that  used  on  the 
Bcnz  car  is  an  example  of  the  oldest  and  most  common  type. 
The  Dc  Dicn  jgnition  is  an  interesting  variation  of  it. 

In  the  former  a  set  of  accumulators,  giving  4  volts,  is  used. 
One  terminal  of  these  is  conected  to  an  induction  coil  of  the 
ordinary  form,  with  a  magnetic  interrupter.  The  other  lead 
from  the  battery  is  connected  to  a  wiper,  which  bears  on  what 
is  practically  a  single  bar  commutator  on  the  lay  shaft  of  the 
engine,  the  bar  being  grounded  to  the  shaft.  The  other  ter- 
minal of  llic  primary  winding  of  the  induction  coil  is  also 
grounded,  so  tiaat  every  time  the  commutator  bar  passes  the 
wiper  the  circuit  is  completed  through  the  frame,  and  the  in- 
duction coil  is  set  in  action.  One  terminal  of  the  high  tension 
winding  is  grounded,  and  the  other  is  connected  by  a  thor- 
oughly insulated  wire  lo  the  ignition  plug  of  the  engine.  This 
plug  consists  of  a  rod  of  porcelain  passing  through  a  gland 
and  stuffing  boic,  in  which  it  is  held  by  asbestos  packing.   The 


purcclaia  has  a  metallic  core,  terminating  inside  the  cylinder 
m  a  point,  usually  of  platinum.  In  close  proximity  to  this  u 
anoUier  platinum  point,  projecting  from  ific  shell  of  the  siul- 
hng  box,  and,  therefore,  grounded  to  the  irauie.  When  the 
primary  winding  of  the  induction  coil  is  excited  by  the  inter- 
mittent current  troui  the  batteries,  a  high  tension  current  is 
induced  in  tlie  secondary  winding,  of  sufticient  voltage  to  spark 
across  the  fixed  platinum  points  in  the  cylinder  and  iire  the 
charge. 

In  order  to  time  tlie  spark  the  wiper  which  bears  on  the  com- 
mutator on  the  lay  shait  is  mounted  on  an  insulated  rocker, 
moved  by  a  rod  from  the  driver's  scat.  This  method  of  igni- 
tion was  used  on  the  earliest  gas  and  oil  engines  and  is  vrry 
c£fectlve,  especially  where  the  speed  is  comparatively  low. 

ft  may  be  useful  to  describe  the  action  of  the  induction  coil 
more  iuUy  in  order  that  the  difference  of  the  Dc  Diou  system  I 
jiiay  be  clearly  seen.  A  bundle  of  soft  iron  wire  is  used  as  a. 
core,  and  this  is  wound  with  a  lew  layers  oi  insulated  copper 
wire  of  comparatively  low  resistance.  Over  this  primary  wind- 
ing is  wound  layer  after  layer  of  very  fine  silk  covered  wire  to 
form  tlie  secondary  coil.  The  tow  tension  current  from  the 
battery  is  passed  through  the  primary  coil  magnetizing  the 
iron  core.  The  high  tension  current  is  taken  from  the  sec- 
ondary winding  to  the  ignition  plug. 

The  current  is  only  induced  in  the  secondary  coil  when  that 
in  the  primary  is  turned  on  or  off  sharply,  one  spark  being 
produced  at  each  operation.  To  assist  tlic  commutator  and 
wiper  in  this  respect  a  device  is  fitted  to  the  coil  known  as  a 
trembler,  which  has  the  effect  of  producing  a  stream  of  sparks 
each  time  the  circuit  is  completed  through  the  wiper. 

1  he  trembler  consists  of  a  steel  spring  with  a  small  block 
of  soft  iron  at  its  extremity  immediately  opposite  the  cud  of 
the  iron  core  of  the  induction  coil.  At  a  convenient  point  iti 
its  length  a  platinum  rivet  is  fixed  in  the  spring,  and  this  bears 
on  a  placinum-pointed  adjustable  screw,  carried  in  a  brass 
column,  projecting  from  the  m&ulated  base  of  the  coil.  In  its 
normal  position  the  soft  iron  block  on  the  end  of  ilie  spring  is 
a  short  distance  away  from  the  head  of  the  Induction  coU  core, 
and  the  platinum  rivet  on  the  .spring  bears  on  the  point  of  the 
screw.  The  connections  arc  so  arranged  in  the  coil  that  the 
current  from  the  batteries  passes  through  the  platinum-pointcd 
screw,  along  ihc  spring,  and  then  through  the  primary  winding 
of  the  coil;  but  this  action  magnetizes  the  core  of  the  coil, 
attracts  the  iron  block  on  the  spring,  and  draws  the  platinum 
rivet  away  from  the  point  of  tlie  screw.  This  breaks  the  cir- 
cuit, and  causes  the  iron  core  of  the  coil  to  lose  its  magneiism. 
allowing  the  spring  to  fall  back  on  to  the  screw,  remakmg  the 
circuit.  The  same  action  takes  place  over  and  over  again  in 
rapid  succession,  so  long  as  the  current  from  the  battery  is 
available — i.  e..  so  long  as  the  wiper  is  on  the  commutator  bar. 
Each  make  and  break  of  the  trembler  on  the  induction  coil 
brings  a  spark,  so  that  at  slow  speeds  a  stream  of  sparks  is 
obtained,  whose  duration  depends  on  the  time  the  wiper  is 
in  contact  with  the  commutator  bar.  If  the  current  from  the 
batteries  was  simply  passed  through  the  primary  coil,  without 
being  inierrupted,  no  effect  would  be  produced  in  the  sec- 
ondary coil,  except  the  single  spark  when  the  current  was 
turned  on,  and  another  when  it  was  turned  off.  By  keeping 
these  facts  as  to  the  action  of  the  induction  coil  carefully  in 
mind,  we  can  see  at  once  wherein  the  principle  of  the  De  Dion 
ignition  differs.  De  Dion  uses  a  coil  which  has  no  trembler — 
indeed,  it  Is  to  all  intents  and  purposes  an  alternating  trans- 
former. As  an  equivalent  to  the  vibrator  on  the  ordinary  coil 
he  uses  a  contact  blade  mounted  on  an  ebonite  rocker.    The 
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fittings  and  connections  on  this  ebonite  rocker  are  exactly  the 
same  as  on  the  ordinary  induction  coil,  if  we  consider  a 
wedcC'shaped  steel  nose  in  place  of  the  soft  iron  block  and  a 
am  disk  with  .1  single  notch  in  phce  of  the  core  of  the  induc- 
tion coil.  Tfiis  notched  cam  disk  is  keyed  on  to  the  second 
motion  shaft  of  the  engine,  and  each  time  the  wedge  block 
on  (he  end  of  the  spring  falls  into  the  notch  it  vibrates,  or  is 
supposed  to  vibrate,  producing  the  trembling  effect  and  suc- 
cession of  sparks  which  the  ordinary  induction  coil  gives.  It 
will  thus  be  seen  that  the  contact  blade  is  intended  to  serve 
the  dual  purpose  of  a  commutator  switch  and  a  trembler.  I 
have  said  that  it  is  supposed  to  perform  the  latter  function,  and 
great  claims  have  been  made  for  its  efficiency  and  novelty  in 
this  respect.  My  experience,  however,  leads  me  to  believe 
that  in  the  majority  of  cases  it  is  nothing  more  than  a  switch. 
and  that  there  is  only  one  make  and  one  break,  causing  two 
single  sparks  in  rapid  succession  at  each  rcvohuion  of  the  cam 
shaft,  and  certainly  very  satisfactory  results  are  obtained  under 
these  conditions.  The  apparatus  would  be  more  efficient  as  a 
switch  if  it  had  bigger  contact  surface,  and  if  the  latter  were 
arranged  to  be  out  of  reach  of  the  oil  which  teaks  through  the 
bearings.  The  induction  coil  i<t  provided  with  a  condenser  of 
tin  foil  and  paraffined  paper,  which  is  connected  as  a  stmt 
across  the  primar>'  coil  terminals. 

In  conjunction  with  either  of  these  forms  of  electric  ignition 
a  generator  may  be  used  in  place  of  the  battery,  and  in  some 
cases  a  small  dynamo  is  employed  in  addition  to  accumulators, 
the  latter  being  used  to  supply  the  current  for  starling,  and  as 
soon  as  the  speed  of  the  engine  rises  the  dynamo  is  switched 
on. 

To  those  who  have  some  acfiwaintance  with  the  French  lan- 
guage the  ample  volume  of  M.  Saunlcr  on  the  "Automobile" 
gives  a  popular  description  of  the  De  Dion  and  Benz  motors 
at  some  length.  It  may  here  he  stated  that  the  main  dimen- 
sions of  the  .^-h,p,  Brn7  mnlnr  are:  Diameter.  100  millime- 
ters, or  3.94  in.;  stroke.  120  millimeters,  or  4.72  in.,  the  normal 
speed  being  given  as  .too  turns  to  the  minute. 

For  general  convenience  it  is  best  to  incorporate  the  di- 
mensions of  other  modern  machines  as  far  as  they  arc  to  be 
had  for  the  purpose,  and  in  this  work  I  am  greatly  indebted  to 
the  Locomotion  Atitomohilc  for  the  details  of  the  following 
motors:  Bouchet.  Tnnriste,  De  Dion  and  Delahaye,  and  the 
Amiot-Peneau,  etc: 

WoncirK  AMIOT-PRNRAU. 

This  motor  is  similar  to  the  Cyrloos  motor  of  Daniel  Auge 
and  is  bnilt  by  the  firm  of  Amiot  A  Peneau.  Paris.  It  is  used 
in  the  power  for  a  carriage  system  of  this  company,  and  this 
particnlar  motor  was  applied  to  a  family  omnibus. 

The  motor  has  two  vertical  cylinders,  cooled  by  a  water  ctr- 
cnlatJon.  Pro\-ision  Is  made  for  electric  ignition  as  well  as  the 
incandescent  tube,  this  last  presenting  the  snecial  arrangement 
of  the  Cvclop  motors,  vi/.,  a  single  burner  heating  two  Itibes. 
The  results  here  given  have  been  obtaineil  with  the  electric 
ignition  only.  Other  trials  will  be  made  eventually  if  possi- 
ble wth  hot  tube  ignition,  as  welt  as  with  the  two  iirnition  sys- 
tems acting  at  the  same  time.  The  trials  were  made  with  the 
muflfler  in  place. 

MM.  Inches. 

Diameter  of  each  cylinder 100       .?  04 

Stroke  of  pistons .,, 160       6.3 

Diameter  of  inlet  valves... 3s        l.tS 

TTe^ftil  di,?meter  of  the  ahnve .........>...  31        1.3 

Diam/'if r  cf  the  exhaust  valves  ..., itfi        T-d2 

Uerfnl  diameter  of  the  above .v        T  26 

In  a  series  of  brake  te«ts  at  752  lo  780  turns  per  minntc.  the 
results  were  frqm  7  to  8  h.p. 


MOTEllK  AL.  DUMAS   HLS,   PAKIS. 

Motor  has  two  horizontal  cylinders,  cooled  by  a  circulation 
of  water.    Electrical  ignition  was  employed. 

MM.  Inches. 

Diameter  of  cylinders 103.5    A-O? 

Stroke  of  pistons. .125       4.92 

Outside  diameter  of  e.xbaust  valve 37        1-45 

Useful  diameter  of  exhaust  valve 31        1.22 

Outside  diameter  of  inlet  valve 37        1.45 

Useful  diameter  of  inlet  valve 31        1.22 

Lift  of  inlet  valve 4         .16 

Lift  of  exhaust  valve. 8         .31 

Inside  diameter  of  exhaust  pipe 31        1.22 

Inside  diameter  of  inlet  pipe 30        1.18 

In  the  brake  test  without  muffler,  from  700  to  1,225  revolu- 
tions per  minute.  7  to  7^  h.p.  was  developed;  with  the  mnf- 
iler,  however,  but  6  i-io-h.p.  was  obtained  at  1,012  revolutions 
per  minute.  It  is  a  matter  for  regret  that  dimensions  of  the 
particular  mufHcr  used  arc  not  available. 

MOTEUR   DE  DION-UOUTON. 

This  machine  was  nearly  new;  a  vertical  cylinder,  cooled  by 
flanges;  electrical  ignition.  The  trials  were  made  with  a  De 
Dion-Bouton  carbureter. 

UiA.  Inches. 

Diameter  of  cylinder 66       3.6 

Stroke  of  piston 70        2.75 

Outside  diameter  of  exhaust  valve 30        1.18 

Useful  diameter  of  exhaust  valve 25  .g8 

Outside  diameter  of  inlet  valve 30        i .  18 

Useful  diameter  of  inlet  valve 35  .98 

Capacity  of  combustion  chamber  in  cubic  centimeters,  93,  or 
5.6  cu.  in. 

Without  the  muffler,  at  1.753  revolutions  per  minute,  1.57- 
h.p.  was  shown  on  the  brake,  and  at  1,360  revolutions  per 
minute,  1.3-h.p. 

.\pplying  the  muffler,  1,426,  1,580,  1.393.  I.326  and  1,436 
revolutions  per  minute,  obtained  1.4,  1.33,  1.36,  1.39  and  1.33 
h.p.  respectively. 

MOTEUR  DKLAllAVt. 

This  motor  was  on  a  Delahaye  carriage  which  was  sub- 
mitted to  the  engineers  of  La  Locomotion  Automobile  by  the 
owner,  M.  E.  Chale.  of  Paris.  The  motor  has  two  horizontal 
and  parallel  cylinders,  electrical  ignition  and  was  cooled  by  a 
circulation  of  water.  The  weight  of  the  empty  carriage  is 
1.200  kilograms,  or  2.644.8  lbs. 

MM.  Inches. 

Diameter  of  each  cylinder no       4.43 

Stroke  of  pistons  i6a       6.3 

Outside  diameter  of  each  exhaust  valve 43        1.69 

Useful  diameter  of  each  exhaust  valve 35        1. 38 

Outside  diameter  of  each  admission  valve 43        i .  69 

Useful  diameter  of  each  admission  valve 35        i .  38 

Lift  of  admission  valves 4  .157 

Lift  of  exhaust  valves 8  .315 

At  tests  at  the  following  speeds:  687.  774.  820  and  893  rev- 
olutions per  minute,  the  following  horse-power  was  developed: 
10.85.  ioJ4,  0  3  and  9.3.  respectively. 

MOTP.L'R    "LV.  TODRISTF.**— BOl>ClfF   SYSTEM. 

This  motor  was  entered  by  the  builder,  M.  Mouin.  The  en- 
gine has  two  horizontal  parallel  cylinders,  electrical  ignition, 
cooled  by  water  circulation.  The  exhaust  is  controlled  by  an 
eccentric.  The  carbureter  employed  in  the  tests  was  devised 
by  M  J.  Bouche.  For  the  first  three  tests  benzo-motor  petrol 
^6.So  density)  was  stipplied  to  the  carbureter.  In  the  last  test, 
however,  a  new  and  heavier  hydrocarbon  wm  employed.  Each 
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test  was  obtained  after  a  quarter  of  an  hour's  run  under  the 
brake. 

The  series  was  made  with  the  muffler  in  place. 

MM.  Inches 
Diameter  oE  each  cylinder.,,,. v. f--*>**<i-...*«  90       3.54 

Stroke  of  piston..... .■■...>.  70       2.76 

Diameter  of  admission  valves •■*•■  35        1.38 

Diameter  of  exhaust  valves 28        i.i 

With  benzo-motor  petrol  (680)  and  at  680,  630  and  633  rev- 
olutions per  minute  (he  results  were:  5.04,  s86  and  5.6  h.p. 
respectively.  When  supplied  with  the  heavier  oil  (880)  and 
turning  at  622  revolutions,  5.77-h.p.  was  recorded. 

MOTECft   DE  mO.M-BOl'TOy. 

This  motor,  supplied  by  M.  Massion.  was  formerly  a  66  by 
70  millimeters,  changed  into  a  70  hy  70  millimeters. 

Single,  vertical  cylinder,  cirrlrical  ignition,  cooled  by 
flanges.    Benzo-motor  petrol  (680)  used  in  trial?. 

MM.  Inches. 

Diameter  of  cylinder... ».►-..,  70       2.76 

Stroke  of  piston ;..<•. 70        2.76 

Outside  diameter  of  each  valve,  admission  and 

exhaust 30        1 .  18 

Useful  diameter  of  each  of  these  valves 25  .f)8 

Number  of  turns  per  minute.  r,564,  r.686  and  1,650.  and  the 
horse-power,  t.32,  1.72  and  1.6. 

MOTEVR   i»nRt>N-BRIlLlR. 

This  machine  was  engaged  hy  Sociele  des  Moteurs  Gobrun- 
Briilie.  nf  Boulogne-sur- Seine, 

This  has  two  vertical  cylinders  and  tour  pistons,  the  cxplo- 
si6ns  beinp  produced  between  the  two  pistons,  the  two  upper 
pistons  havinR  a  shorter  stroke  than  the  two  lower  pistons, 
The  carbureter,  or  rather  ihc  oil  distributer,  has  a  special  ar- 
raneement,  It  varies  the  f[«anlily  of  petrol  entering  the  cyl- 
inders, the  governor  acting  upon  this  dislribntor.  Electrical 
{gntlion  and  cooling  by  water  circulation. 

The  tests  were  made  with  benro-motor  petrol  or  with  the 
heavier  petrol,  the  motor  having  nlwnys  the  muffler  in  position. 

MM.  Inches, 

Diameter  of  each  cylinder 80       3.15 

Stroke  of  the  lower  pistons 80        3.15 

Stroke  ^f  the  upper  pislons 60        2.36 

Total  strnke  of  each  cylinder 140        5 .  51 

With  880  petrol  and  823.  B37.  6q6.  866  and  674  revolutions 
per  minute  ihe  horse-power  was  S-04.  6,  5-8.  6.25  and  5.6.  while 
with  benzo-motor  petrol  f68o)  and  840  and  870  revolutions  per 
minute  6.13  and  6.2  h.p.  were  recorded. 

MOTEIIR    HUCItBT. 

Tliis  was  enrolled  by  M.  Bucbet.  of  Paris.  The  motor  has 
a  single  vertical  cylinder,  electrical  ignition,  and  was  cooled  by 
a  circulation  of  water.  The  trials  were  made  with  a  petrol  of 
700  density.    The  carbureter  was  on  the  Buchet  system. 

MM.  Inclies. 

Diameter  of  cylinder 90       3.54 

Stroke  of  piston 130       5.13 

Diameter  of  admission  valve 33        T.26 

Lift  of  admission  \"alve 4        r,57 

Diameter  of  exhaust 32        t.26 

l.if(  of  exhaust  . . , 6  .24 

"Turns  [mt  minute,  850.  867.  867,  qoo  and  838.  and  resulting 

hnr^r  pnwrr.  ,^4.  ^.^ji,  3.5.  ^^  and  X4S- 

MOTRI-R   A   Ct'I-ASSE   BUCHRT. 

This  was  also  entered  by  M.  Buchet.  The  motor  was  a  Do 
Dion  altered  over — the  cylinder  changed  and  opened  to  the 
dimensions  80  by  80  millimeters.    The  Bnchet  combustion,  or 


compression,  chamber  has  already  been  mentioned  in  The 
Horseless  Age. 

Motor  has  a  single  vertical  cylinder  cooled  by  flanges  and 
electrical  ignition.  The  test  was  made  with  an  oil  of  700  in  a 
pulverizing  carbureter. 

MM.  Inches. 

Diameter  of  cylinder 80        3.15 

Stroke  of  piston   ..,,,,.,..  80        3.15 

Diameter  of  admission  valve ..>.........  30        1.18 

Lilt  of  admission  valve 4  .157 

Diameter  of  exhaust  valve 30        i .  18 

Lift  of  exhaust  valve 4  .157 

At  the  following  revolutions  per  minute:  1.660,  1,500.  1.500, 
1,600.  1,688  and  1.700,  the  following  horse-power  resulted:  3. 
2.5.  2.65.  3  3.  33.  3. 

IE   VOirORK   RAOUVAL. 

This  carriage  was  submitted  for  examination  by  the  So- 
ciete  de  Mecaniquc  Industrial  d'  Anzin  (Nord). 

The  carriage  weighed  1,100  kilograms,  or  3.4244  lbs.  the 
weight  on  (he  rear  axle  being  about  700  kilograms,  or  1,542.8 
lbs.  The  motor,  patterned  after  the  Pygmce  of  Leo  Lefcbvre. 
has  two  vertical  cylinders,  electrical  ignition,  and  cooled  by  a 
circulation  of  water.  Each  cylinder  is  no  millimeters  in  diam- 
eter and  150  millimeters  stroke  <^ar.  in  inches.  4.33  by  5.9): 
the  valves  h.ive  a  diameter  of  30  millimeters  fr.tS  in.),  with  a 
lift  of  5  millimeters  (.ip6  in.)  for  the  admission  valve  and  7 
millimeters  (,275  in.)  for  the  exhaust. 

The  engineer  of  the  maniif,iciuring  company  declared  that 
under  favorable  conditions  he  had  obtained  from  B  to  8.4  h.p. 
at  700  revolutions  per  minute  from  this  motor.  The  carriage 
has  traveled  over  10.000  kilometers  fsay  6.300  milesl 

Trial  was  made  on  slow  speed.  Mean  number  of  turns  per 
minute.  82.  a  speed  enrresponding  to  7.4  kilometers  to  the 
hour  (say  4.79  mile.O- 

Al  this  speed  the  br.ike  indicated  S-h.p. 

It  has  been  hoped  that  the  several  particulars  T  have  gath- 
ered in  this  issue  could  have  been  supplemented  by  a  sufficient 
number  to  have  rendered  it  an  easy  task  to  produce  some 
easily  applied  formul.-c  or  ntles  for  the  design  of  explo.>;ive 
motors  in  general.  The  difficulty  already  mentioned  has  de- 
ferred thip.  but  I  intend,  as  Bonn  as  practicable,  the  reduclifin 
of  (his  and  other  material  that  T  may  obtain  to  a  more  readily 
handled  form  than  the  present. 

!f  a  convenient  imit  be  taken,  as.  for  example,  the  capacity 
or  the  volume  swept  through  by  the  piston  at  each  stroke,  we 
can  then  assign  the  value  of  the  other  cylinder  details  on  sec- 
tion paper  in  a  very  handy  form.  Due  consideration  should 
be  given  in  such  a  case  to'  speeds  and  other  varying  factors. 
an-l  in  the  space  at  my  disposal  and  for  the  reason  already  as- 
signed. I  must  leave  this  for  the  present. 

In  the  recently  published  "Le?  Moteurs  h  Explosion."  by 
Geo.  Mnreau  fioco).  several  tables  are  given  of  actn-il  results 
obtained  hy  careful  experimenters.  Herewith  I  submit  two. 
the  one  nbtaincd  at  a  test  at  Berlin,  the  other  dealing  with  the 
later  French  motors.  As  elsewhere  in  this  article  T  have 
changed  the  figures  (o  conform  to  our  system  of  inch  measure- 
ment, to  two  places  of  decimals: 

Motor-T>iamerer-Siroke-N.  H.  P.-R.  P.  M.-B.II.  P. 
Daimler... 6.89       11.02       4       240       3.25 

2"°.  -....6.1  9.45       4       230       4 

Durkopp  6.80  11.02       4        310       4.46 

Jji"p .^12  9.05        3        340        3.12 

Koertuig   6.8q  to. 83        4        220        4.15 

I'obey   6.02  9.01        2        300       1. 8a 

The  petrol  employed  was  of  a  density  of  0.797.  and.  com- 
mencing with  the  Daimler,  the  consumption  of  oil  was  609. 
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575.  585,  450.  600  and  1,190  grammes,  respectively,  per  horae- 
power  hour. 

It  is  not  cai^y  by  any  uieans  to  determine  just  how  the  Dur< 
kojip  and  the  Daimler  show  such  diverging  results  with  so 
cIomIv  akin  dimensions.  I  do  not  have  a  complete  descrip- 
ii«»n  of  the  Durkopp  motor.  The  Daimler,  as  one  of  tfie  pio- 
neers among  vehicle  motors,  is  worthy  of  a  brief  description. 
It  was  iirst  cxliibited  in  18S9,  the  later  designs  having  two  cyl- 
inders over  the  crank  shaft,  and  the  connecting  rods  work 
upon  one  crank  pin  set  between  heavy  crank  disks.  The  con- 
necting rods  and  crank  arc  incased  in  an  air  tight  casing,  and 
an  air  valve  admits  air  to  this  casing  as  the  pistons  rise.  The 
gas  and  exhaust  valves  are  at  the  upper  end  of  the  cylinders, 
the  former  being  automatic  and  the  latter  lifted  by  the  cam. 
In  the  center  of  each  piston  a  valve  is  placed  to  admit  air 
from  crank  casing  to  combustion  chamber.  The  motor  is  gov- 
erned by  acling  upon  the  exhaust  valve.  Should  this  be  held 
open  of  course  there  could  be  no  vacuum  in  cylinder  to  allow 
the  opening  of  Ihc  automatic  valves. 

The  working  process  wUI  now  be  seen  to  be  as  follows: 
Upon  the  down  stroke  the  one  cylinder  ex[>ands  its  burning 
charge,  while  the  other  draws  in  gas,  and  at  the  same  time 
passes  air  from  the  crank  casing  into  the  working  cylinder 
through  the  valve  in  the  piston.  On  the  return  stroke  one 
cylinder  exhausts,  while  the  other  compresses,  Although  an 
Oito  cycle  motor,  an  impulse  is  given  every  revolution. 

Thanks  to  the  labor  of  M.  Morcau,  I  am  enabled  to  sub- 
mit a  table  showing  the  leading  dimensions  of  some  French 
and  German  vehicle  motors  not  included  in  the  preceding 
list: 

Motor  Cylin-  Diame- 

tfenL    «.  r.  «.    ii.  H.  p.       ter.     Stroke. 

De  L)ion-6uulon  1        1.350       1.35       3.44       3.83 

Cmmos    ^1        1,200       2.50       3.23       3.54 

Daimler-Lcvassor 2  750       3.50       2.95       4.7^ 

Phenix-Levusor  2  750       4.25       3.15       4.72 

Pcngcot  ,-..... 2  750       4.90       3.31        4.Q6 

Bern  I  480       5  5.71        7.08 

Duplex  ...>« 2  600       6  6.06       4.72 

Bollce  2  660       6.50       3.74       6.30 

Tenting    4  250      16  5.51        8.66 

It  has  seemed  decidedly  prclcrablc  to  give  actual  working 
dimensiiins  where  they  were  obtainable  rather  than  allempt 
ID  copy  or  even  construct  formulje  at  this  stage  of  the  indus- 
try. The  formulx  arc  not  so  readily  acceptable,  and  there  is 
a  disparity  in  results  from  the  formulae  given  by  several  au- 
thors that,  to  say  the  least,  must  prove  perplexing.  Take,  (or 
example,  the  horse-power  that  a  cylinder  of  a  certain  size  may 
represent.  Evidently  a  rule  which  could  lake  cognizance  of 
ihc  four  clemenis.  speed,  stroke,  diameter  and  horse-powers, 
and  supply  any  one  of  these  if  the  other  three  were  obtainable, 
would  be  very  useful.  Certainly  oiher  factors  would  come  in 
for  consideration;  hut  the  effort  to  avoid  these  and  yet  pro- 
duce fairly  accurate  conclusions  is  undoubtedly  commendable, 
and  the  attempt  has  been  made.    Note  the  results: 

Suppose  d  =  the  diameter  of  the  cylinder, 
h=^tbe  stroke  of  piston, 
n  ^  the  number  of  ituns. 
N  :^  the  }i»»rse -power. 

M.  Ilnspitnlii'r  gives 

N  =  (3.49t0  4-.l6)  nhd'. 
Al.  Wilx  siiggrsis 

N  =  2.8  n  h  d'. 
At.  Rtn^lmanii  proposes 

N  =  3.37  n  h  d'. 


MM.  Vigreux,  Milandrc  and  Bouquet  agree  upon 
N  =:  3,22  n  h  d". 

Whilc  M.  Morcau  declares  that  the  following  is  satisfactory: 
N  =  i  n  hd'. 

In  this  connection,  viz.,  horsc-powcr.  one  may  derive  some 
little  mnemonic  aid  by  the  word  "leap,"  the  indicated  horse- 
power being  determined  with  the  help  of  the  diagram,  as  fol- 
lows: 

Let  I  =  the  indicated  horse-power. 
L  =  the  length  of  .stroke  in  feci. 
E=^  number  of  explosions  jjcr  minute. 
A  =^area  of  cylinder  in  square  inches. 
P  =  mean  pressure  per  square  inch  on  the  piston. 

1  hen  I  = 

Iti  Low's  very  useful  "Mechanical  Engineer's  Pocket  Book' 
a  number  of  rules  and  data  are  given  relative  to  gasoline  en- 
gines. Wherever  it  is  possible  in  the  case  of  this  or  indeed 
any  other  text  book,  it  is  well  to  compare  the  result  with  some 
actual  motor  if  this  is  al  all  possible,  because  actual  practice 
in  light  motors  lor  vehicle  use  has  a  strong  tendency  to  modify 
the  old  rules.  The  trunk  piston  was  to  have  a  length  equal  lo 
twice  the  diameter;  but  tnany  fast-running  small  motors  are 
much  shorter  than  this  rule  would  allow.  The  whole  matter 
of  design,  except  so  far  as  it  may  be  deduced  lr<jm  data  ap- 
plicable to  the  steam  engine,  is  rather  a  matter  of  principle 
and  good  judgment  than  any  generally  accepted  formulae. 
In  one  of  his  critiasms  the  late  Mr.  D.  Qerk  has  so  laid  down 
the  general  features  ot  successful  gas  engine  design  that  I 
shall  here  attempt  in  a  brief  form  to  collect  them: 

"Any  increase  in  the  volume  of  the  exhaust  products  causes 
los5  of  economy;  a  small  proportion  docs  little  harm,  but  a 
large  volume  of  exhaust  heats  the  entering  charge  and  so 
raises  the  temperature  of  compression.  Premature  ignitions 
are  also  caused  by  the  compression  of  a  charge  mixed  with 
hot  exhaust.  Designers  now  endeavor  to  have  the  exhaust 
products  expcUcd  by  having  a  very  free  exit  lor  the  gases.  To 
get  the  best  possible  results  from  a  given  volume  of  explosive 
mixture  it  should  be  compressed  into  a  combustion  chamber 
having  the  minimum  of  port  capacity  communicating  with  the 
inlet  and  exhaust  valves.  Ports  act  as  condensers  for  the  flame 
of  the  explosion,  and  rapidly  cool  the  ignited  charge  at  a  time 
when  it  least  bears  cooling.  To  gain  the  greatest  advantage 
from  high  compressions  the  whole  of  the  C'lmpresscd  explosive 
mixture  should  be  contained  in  one  space — that  is.  a  space 
which  is  not  divided  into  smaller  separate  spaces.  Ports 
should  be  avoided  if  possible  and  the  flarne  should  never  be 
caused  to  flow  throngh  a  narrow  space  into  a  wider  one.  The 
compression  space  should  be  as  nearly  cubical  or  spherical  as 
possible." 

Pipes  of  generous  radii,  say  6  in.,  are  advisable  in  connec- 
tions, and  whatever  retards  either  the  passage  of  the  gases  to 
and  from,  as  \vell  as  the  propagation  of  the  flame  in,  the  cylin- 
der must  be  avoided.  In  another  article  I  have  given  details 
of  a  practical  explosive  motor,  which  may  be  taken  as  a  con- 
tinuation of  this  article. 


Dr.  O.  P.  Sook.  Newark,  O..  has  recently  purchased  a  steam 
carriage,  which  he  is  arranging  to  keep  back  uf  his  bouse  In  a 
steam  heated  strucitire,  The  gaa  jci  will  also  be  kept  burning 
under  the  generator  and  the  w.nter  kept  hot.  so  thai  the  ma- 
chine win  be  ready  at  a  mompnt'<  notice. 

Special  contributors  lo  The  Hoksflkss  Ahe  on 
all  important  subjects  relating  to  Motor  Vehicles 
Fair  compensation.  Arldrcss  The  Horseless  Ace, 
150  Nassau  Street,  New  York. 
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An  Explosive  flotor  in  Detail. 


Ry  R.  I.  Clcgg. 


The  explosive  motor  described  in  this  article  has  been  given 
as  a  part  of  a  motor  cycle  in  the  English  Mechanic,  and  as  it 
well  ilhistrates  many  important  Icatnres  in  a  practical  and  easily 
understood  form.  I  have  redrawn  tJie  original  sketches  and 
have  paid  due  attention  to  those  portions  of  the  description 
that  in  transposition  miRht  give  rise  to  error  from  the  diver- 
gence of  the  shop  nomenclature  in  the  two  countries. 

It  should  be  understood  that  the  drawings  are  no  fancy 
sketches,  and  that  the  machine  has  been  built  and  tested  with 
good  credit  to  the  designer,  whose  name  is  not  for  publica- 
tion, I  regret  to  state;  and  it  may  be  assumed  with  safety  that 
if  tJie  directions  are  carefully  followed  ihc  machine  cannot  fail 
to  be  a  success;  hut  if  carelessly  hiiilt  the  chances  are  it  will 
not  work  at  all,  or.  if  it  should  move,  will  fail  to  give  any 
power  worthy  of  the  name.  The  piston  and  rings,  while  easy, 
must  fit  well,  90  that  there  shall  be  little  or  no  leakage  past 
them.  The  power  of  (he  motor  depends  to  a  very  great  ex- 
tent upon  the  compression  of  the  charge  before  ignition: 
therefore,  it  will  easily  be  understood  that  a  badly  fitted  piston 
and  rings  will  not  allow  the  compression  to  reach  so  high  a 
value  as  it  should  do.  The  general  appearance  and  action  is 
similar  to  the  De  Dton-Bouion  motor  T  have  described  else-, 
where  in  this  issue.  The  normal  speed  will  be  1,000  revolu- 
tions per  minute,  which,  with  a  stroke  of  3|4  in-,  gives  the 
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moderate  piston  speed  of  6as  ft.  per  minute.  The  compres- 
sion depends  upon  the  amount  of  explo.sive  mixture  admitted 
to  the  cylinder  during  the  charging  stroke.  With  the  full  al- 
lou'ance,  this  can  reach  60  lbs.  per  square  inch,  provided  the 
fit  of  piston  rings  and  valves  is  good.  With  the  full  amount 
of  compression  and  the  ignition  arranged  to  take  place  at  the 
proper  point,  the  brake  horse-power  at  1,000  revolutions  will 
be  iH- 

Great  care  should  be  Liken  with  the  patterns  and  allowance 
made  for  contraction  and  finish  over  the  sixes  given. 

THE  CH1.INT>ER   HEAD. 

Fig.  I  shows  this  in  vertical  section  on  the  line  A  B  of  Fig. 
a.  The  flanges  taper  from  5.12  to  33,2  in.  The  hub  on  top  is 
for  the  compression  relief  valve.  The  cylinder  head  is  in- 
tended to  be  close  grained  cast  iron.  Fig.  3  gives  the  dimen- 
sions of  stud  holes,  etc.,  for  holding  down  in  place.  Fig,  4  is 
the  exhaust  valve  guide,  of  wronght  iron,  though  a  cabling 
may  serve  almost  as  welt.  After  this  latter  is  screwed  into 
place  a  dowel  pin  or  screw  is  put  through  bottom  of  valve  box 
between  two  of  the  rihg  to  prevent  the  guide  from  working 
loose.    The  hexagon  is  left  square  for  end  of  spring. 

THB  CVUNOKR. 

A  vertical  "lectinn  of  this  is  given  In  Fig.  5.  on  line  .^  B  of 
Fig.  6.  This  line  A  B  run?  .ii  right  angles  to  the  line  C  0. 
Nntc  on  the  plan  the  cutting  awav  at  X  X.  Fig.  6.  to  allow 
cylinder  siuds  to  pass,  and  at  7..  Figs.  5  and  6.  for  valve  hat 
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diagonally  with  a  45-deg.  gap.  By  means  of  a  band  or  other 
suitable  chucking  device  the  ring  is  drawn  together  and  placed 
in  lathe  for  a  light  chip  from  the  outside.  If  clips  bear  on  the 
edges  by  means  of,  say.  three  bolts,  the  outer  band  can  he  re- 
moved, and  the  ring  is  then  turned  to  size  and  eccentrically. 
viz.,  a  i-i6  in.  at  the  joint  and  3-32  in.  at  a  point  opposite  to 
the  joint.  A  i-i6-in.  pin  should  be  in  each  groove  of  piston 
and  a  small  notch  in  the  ring  joint.  By  placing  the  pins  at 
120  deg.  apart  the  ring  joint  will  be  prevented  from  getting  in 
the  same  straight  line. 

THK   CONNECTING   ROD. 

Two  views  arc  given  in  Fig.  7.  It  is  made  from  a  mild 
steel  forging  from  the  solid,  without  welding.  The  boles  arc 
bushed  with  hardened  steel  bushings.  Before  hardening  oil 
grooves  should  be  cut  a  bare  1-32  in.  deep  In  both  bushes.  The 
holes  in  rod  can  be  made  for  a  shrink  fit  or  the  bushes  can  be 
held  from  rotating  by  a  small  screw;  the  {ormcr  plan  is  much 
the  more  preferable. 

CRANK   I'lN   AND    BOLT. 

The  crank  pin  sleeve,  Fig.  q.  is  fiardened  steel,  and  should 
be  ground  to  a  good  fit.  The  bolt.  Fig.  10,  is  of  mild  steel 
turned  all  over.  The  semi-circular  notch  in  the  head  is  to  re- 
ceive a  ptn  screwed  into  the  crank  disk  to  prevent  the  bolt 
from  turning  round  when  screwing  up  the  nut.  The  nut  must 
be  a  good  fit  on  bolt,  and  when  in  place  a  s-i6-in.  screw 
should  be  put  into  nnt  and  holt  similar  to  tfae  one  shown  in 
piston  pin.  -  -^^t-r^ii 

THE   CRANK  CITAMTIER. 

Fig.  IT  is  an  elevation  of  the  side  of  crank  case,  having 
ralve  and  ignition  gears;  Fig  I3  is  a  vertical  section  through 


crank  shaft  bearing,  and  Fig.  13  a  plan,  showing  facing  for 
cylinder  end,  etc.  For  lightness  this  can  be  cast  of  alxuninoid 
or  seme  equally  light  metal.  In  making  patterns  for  alumintrntl 
castings,  more  allowance  for  finish  should  be  made  tlian  with 
other  meials,  the  edging  coming  somewhat  spongy;  prob- 
ably %  in.  will  be  sufficient  Observe  the  way  one-half  of 
crank  case  is  5ltcd  into  ihc  other,  vide  Fig.  12;  this  acts  as  a 
dL">wcl.  Note  also  that  one  bolt  is  larger  than  the  rest:  this  ts 
to  hold  crank  case  to  vehicle  frame.  All  these'  bolts  in  crank 
case  should  be  turned  to  fit  Ihc  holes.  Care  must  be  taken, 
to  get  the  cylinder  exactly  fiquare  with  crank  shaft.  Tlie 
hubs,  on  upper  side  and  bottom  of  case,  arc  for  admission  antf* 
discharge  nf  the  lubricating  oil.  The  upper  one,  besides  acting 
as  a  plug,  has  a  small  valve,  about  %  in.  diameter,  fitted  to  it. 
This  valve  opens  outwardly  and  serves  to  relieve  the  case  of 
any  pressure  that  may  leak  past  the  piston  into  the  chamber*. 
The  crank  shaft  bushings  are  of  gnnd  hard  gun  metal  turned* 
all  over  to  the  dimen?ions  pivcn  in  Fig  12.  The  heartng*!  are 
pre\'pnled  from  rotating  by  small  blind  screws  put  through  the 
hubs  on  cr.ink  case  and  entering  slightly  into  bushes.  The 
bearings  must  be  a  close  fit  and  dri\*en  lightly  into  place  with 
the  aid  of  a  piece  of  hard  wood  or  a  rawhide  hammer.  If  the 
bearings  arc  at  all  loose,  the  action  of  the  motor  will  soon 
find  it  and  render  them  uncless. 

THE   VALVE-OEARIHC   COVZK. 

This.  Fig.  14.  like  the  crank  chamber,  is  cast  in  aluminum^ 
or  an  alloy  of  same.  The  ^tuds  for  same  when  tightly  screw* 
into  crank  chamber  are  lightly  riveted  over  on  the  hack.  The 
guide  for  exhaust  valve  rod,  Fig.  i.^,  is  of  cast  gun  metal  and 
is  finished  all  over.  The  two  holes  on  side  of  guide  are  for 
^i-in,  set  ftcrews,  Thc.«e  screws  are  turned  down  at  end  to 
3-16  in.  diameter  for  a  distance  of  HT  in.,  and  fit  tight  in  the 
tapped  holes  in  guide.  These  are  to  prevent  the  exhaust  valve 
rod  from  turning  in  the  guide.  The  exhaust  valve  rod.  which 
nrrirs  the  cam  roller,  is  shown  in  Fig.  16.  Tt  is  of  mild  steel. 
finished  all  over.  The  cup-shaped  recess  in  end  is  to  receive 
the*cnd  of  exhaust  valve  steam,  and  is  %  in.  diameter  by  yi  in. 
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deep.  The  fork  on  end  of  rod  most  pass  through  the  H-'m- 
hole  on  top  of  valve  gear  cover,  the  comers  being  filed  oflf 
where  necessary. 

CRANK   DI.SKS. 

These,  Ftg,  17,  are  of  cast  iron.  A  recess  is  to  be  turned 
out  for  the  crank  shaft  nut  (Fig.  I0>  R)-  The  two  halves  of 
crank  shaft  are  made  from  mild  steel  to  the  sizes  given  in 
Fig.  18.  The  two  nuts  (Fig.  19,  B)  arc  also  mild  atcel.  After 
fiTiishing  shafts  to  the  holes  in  crank  disks  they  can  he  put 
in  place,  the  nuts  tightened  and  the  crank  disks  turned  up  on 
face  and  sides,  using  the  shafts  as  arbors  for  that  purpose. 
Note  that  keyway;;  are  cut  parallel  to  axis  of  shaft  and  not 
to  taper  of  same.  This  permits  the  disks  being  drawn  up  to 
a  firm  bearing  without  interference  with  fi^  of  key.  Obviously 
the  holes  bored  in  disks  must  be  exactly  the  same  distance 
apart  and  all  work  on  the  shafts  and  disks  of  the  best  grade. 

THE    VALVE   REAK. 

FifT.  10.  A  shows  the  valve  gear  pinion  in  section  and  eleva- 
tion. Tt  is  turned  from  a  piece  of  mild  steel  and  must  he  iH 
in.  outside  diameter  .ind  is  to  hare  cut  teeth.  The  pitch  of 
teeth,  both  on  this  pinion  and  on  the  wheel.  Fig.  20.  Is  No.  16 
diametral  pitch:  the  pinion,  being  i'.^-in.  pitch  diameter,  will 
ihcrrforc  bave  20  terth.  The  hole  in  center  is  to  fit  on  end  of 
the  crank  shaft.  Fig  iR.  B,  When  so  fitted  a  3-16-in.  screw  is 
pnt  hair  into  the  pinion  and  the  other  half  into  shaft,  to  art  as 
a  key  and  retain  the  pinion  in  place  endways.  The  wheel.  Fig. 
20.  is  of  cast  gun  metal,  finished  all  over:  outside  diameter.  ^.^ 
in.,  with  40  teeth.  The  center  hole  and  recess  are  bored  to  fit 
the  exhaiLSt  cam  sleeve.  Fig.  21.  B.  This  cam  ulceve  is  made 
of  tool  steel,  hardened  and  tempered  to  a  dark  "straw  color. 
The  exhaust  cam  on  sleeve  is  filed  up  to  shape  from  a  collar 
jS  in.  diameter  by  5-16  in.  wide,  turned  solid  with  sleeve. 
The  stud  for  cam  sleeve  to  work  on  fFig.  21.  A)  is  of  mild 
«(eel.  case  hardened  on  bearing.  When  screwed  np  tight  a 
M-in.  hole  is  to  be  drilled  between  hnh  and  stud  and  a  slightly 
tapered  pin  driven  in  tight  to  prevent  stud  getting  loose. 

ICMTION   TtMTNC   GEAR. 

In  Fig.  33  ts  a  section  and  elevation  of  this  gear  complete. 
The  pear-shaped  back  plate  is  of  cast  gun  metal  and  t$  ar- 
ranged to  turn  slightly  in  the  bored  hole  in  the  front  of  valve 
geir  cover  (Fig.  14).  The  movement  Is  limited  by  two  studs 
screwed  into  the  valve  gear  cover  and  wnrking  through  the 
<lots  in  ignition  gear  arm  fFig,  22>.  The  block  A.  Fig.  22. 
carrying  the  contact  spring  B.  is  of  vulcanized  fiber,  and  must 
be  riveted  firmly  to  plate  by  H-m.  brass  pins.  To  this  block 
the  contact  springs  B  are  secured  by  one  Jli-in.  bolt  (brass) 
and  one  i-i6-in.  pin,  each.  These  bolts  are  fitted  with  nuts 
and  lock  nuts,  between  which  the  wires  of  the  primary  cir- 
cuit are  secured.  The  contact  springs  B  are  of  steel.  1-33  in. 
thick,  and  must  be  insulated  from  each  other  and  from  the 
arm  carrying  the  fiber  block.  The  holes  for  screws  in  the  lugs 
for  holding  on  cover  are  drilled  and  tapped  ^  in.  after  cover 
is  made  and  fitted.  In  Fig.  22  the  contact  springs  are  shown 
on  the  wrong  side  of  instUattng  block. 

THE  EXHAUST  TAtTl. 

Fig.  23.  A.  ts  made  of  mild  steel  in  one  piece.  After  forging, 
center  and  turn  down  nearly  to  size:  then  carefully  anneal  and 
cool  it  very  slowly,  buried  in  ashes.  The  object  is  to  prevent 
the  warping  of  the  valve  during  use.  Tt  gets  ver>-  hot  In  use. 
and  any  spring  left  in  would  then  develop,  causing  it  to  leak 
badly.  When  quite  cool  nftcr  annealing,  turn  to  exact  Size 
and  grind  in  valve  to  the  hearing  in  cylinder  head  valve  box. 
Grind  with  oil  stone  dust  or  pumice  powder  and  oil.    Avoid 


the  use  of  emery  lor  this  purpose.  The  saw  cut  in  the  projec- 
tion on  head  of  valve  is  to  receive  a  screwdriver  for  use  in 
grinding.  The  slot  cut  iu  stem  is  to  receive  the  cotter.  Fig. 
33.  B.  This  serves  to  hold  the  spring  collar  (Fig.  23,  C)  in 
place  and  is  made  a  nice  fit  in  slot  The  spring  collar  (Fig. 
23.  Q  is  of  mild  steel,  finished  all  over.  The  spring  (Fig. 
23.  D)  is  piano  wire  wound  on  a  taper  arbor  and  ends  arranged 
to  bear  evenly  on  collar  and  shoulder  of  exhaust  valve  guide 
(Fig.  4).  It  is  hardened  in  oil.  The  size  of  wire  will  be  No. 
15  B  &  S.  Its  strength  need  only  be  enough  to  prevent  the 
suction  of  piston  from  raising  It. 

The  ignition  timing  cam  (Fig.  24,  A")  is  made  of  steel,  har* 
dened  and  tempered  to  a  brown.  In  turning,  the  overhanging 
cam  portion  is  made  as  a  complete  circle,  the  unnecessary  part 
being  subsequently  filed  away.  A  keyway  to  suit  the  key  on 
the  exhaust  cam  sleeve  is  to  be  cut.  but  Its  position  cannot 
be  defined  until  the  final  adinstments  of  the  motor  are  being 
made.  For  this  reason  the  hirdcning  must  be  delayed  until 
the  keyway  can  be  markrd  off  and  cut.  The  roller  for  the 
exhaust  valve  rod  (Fig.  16I  is  shown  in  Fig.  24,  B.  and  should 
be  of  tempered  tool  steel.  It  runs  on  a  !4-In.  steel  pin  put 
through  the  fork  on  exhaust  valve  rod.  The  cover  to  protect 
the  ignition  gear  from  wind  and  grit  is  seen  in  Fig.  25.  This 
is  best  made  by  hard  .loMering  from  No.  ig  B.  8t  S.  sheet 
brass.  Tln^  cover  is  held  Jn  place  by  three  H-in.  screws  tapped 
into  the  lugs  on  the  ignition  arm  (Fig.  22). 

THE   INDrc-TIOS   VALVE. 

The  seat  for  admission  valve  is  best  made  of  malleable  iron. 
hut  cast  iron  will  serve,  and  is  more  easily  obtained.  Fig.  26 
shows  the  seat  in  elevation,  vertical  section  and  plan.  Three 
or  four  3-.12-in.  holes,  about  H  in.  deep,  are  drilled  in  the 
edge  of  collar  on  valve  seat  for  a  wrench  to  enter  when  screw- 
ing down  into  place.  Fig,  27  shows  the  cover  for  the  admis- 
sion raWe,  This  is  made  of  gun  metal.  FTg.  28.  the  admission 
^■alve.  Is  of  mild  steel,  finished  al!  over.  Note  the  slot  for 
grinding.  Tlie  seat  of  this  valve  is  made  flat,  as  being  less 
liable  to  stick  to  its  seat,  than  if  made  conical,  like  the  exhaust 
valve  The  collar  for  retaining  the  spring  in  place  is  shown 
in  the  same  figure.  This  is  made  of  steel,  threaded  to  fit  valve 
stem.  It  is  prevented  from  working  loose  by  a  pin  between 
collar  and  ttem.  The  snring  must  he  light  and  quick  in  ac- 
tion, Wire  of  about  No.  24  B.  &  S.  will  be  suitable.  The 
pressure  needed  to  raise  the  valve  from  seat  when  spring  is  in 
position  should  be  abont  4  ox.  The  casing  surrounding  the 
induction  valve  seat  (Fig.  29)  h  of  cast  gun  metal  and  carries 
the  union  for  vapor  pipe.  The  inside  ts  bored  out  tV^  in. 
diameter  to  fit  the  correspondlnR  shoulders  on  induction  valve 
seat  and  cover.  This  con.^tniction  makes  it  possible  to  adjnst 
the  position  of  valve  inlet,  however  mnch  the  seat  may  he 
forced  Into  the  cylinder  head,  a  slight  loosening  of  the  gun 
metal  cover  allowing  the  casinj?  and  coupling  to  be  turned 
around  to  any  angle.  The  coupling  nut  and  cone  for  vapor 
pipe  (Fig.  30)  are  both  of  gun  metal.  The  cone  Is  ground 
Into  coupling  with  pumice  powder  and  water.  The  nut  should 
be  a  good  fit  on  thread.  In  Fig.  31  is  given  a  side  elevation 
of  the  motor  complete,  with  valve  box  in  section,  showing  the 
ignition  and  exhaust  hubs.  The  cover  of  the  ignition  gear 
is  removed  in  this  view.  The  references  to  the  figures  in  this 
%-iew  arc  as  follows; 

No.  I.  cylinder  head  and  valve  box:  2.  cylinder;  3.  crank 
chamber  (valve  gear  side);  4  valve  gear  cover;  5.  ignition  arm; 
6,  Ignition  cam;  7.  insulating  block  for  contact  springs:  8  con- 
tact springs;  9.  exhaust  valve  rod  guide;  10.  exhaust  valve  rod; 
ti.  exhaust  valve  stem;  12,  collar  for  exhaust  valve  spring; 
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1,1,  t-xhiust  valve  spring;  14.  exhaust  vaive  guide;  15.  cylinder 
studs  and  nuts;  16,  plug  for  lubricating  oil  inlet  to  the  crank 
chamber;  17,  valve  in  plug;  18.  plug  for  waste  lubricating  oil 
outlet;  19,  crank  chamber  bolls  and  nuts;  so.  studs  and  nuis 
for  valve  gear  cover;  31,  stud^,  nut&  and  withers  for  ignition 
arm;  22,  set  screws  lor  preventing  rotation  ol  exhaust  valve 
rod;  33,  studs  (or  exhaust  valve  guide;  24,  nut  and  washer  for 
valve  gear  stud;  25,  admission  valve;  26,  admission  valve  seat; 
J7.  admission  valve  cnsing;  38,  atlmission  valve  cover. 

Fig.  ^2  is  a  vertical  section  of  motor,  and  the  references  10 
nimibcrs  are  same  as  in  Fig.  31.  and  are  continued  a*  (orows: 

No  29.  collar  lor  admission  valve  spring;  30.  admission 
\aUc  spring;  31.  piston;  32,  piston  pin;  ii.  piston  rings;  34. 
connecting  rod;  35,  crank  pin  bolt;  36,  crank  pin;  37.  crank 
disks;  38.  crank  shaft,  driving  end;  39.  crank  shaft,  valve  gear 
end;  40,  crank  shaft  nuts;  41.  crtink  shaft  bearings;  42.  valve 
gear  pinion;  43,  valve  gear  wheel;  44,  valve  gear  stud;  45,  ex- 
haust cam  sleeve;  46.  exhaust  valve  rod  roller;  47.  bushmg 
fur  connecting  rod,  targe  end;  48,  bushing  for  connecting  rod, 
small  end;  49,  ignition  gear  cover;  50,  cotter  for  exhaust  valve 
spring  collar. 

The  valve  chamber  must  be  ground  on  to  the  face  of  cylin- 
der end  with  pumice  and  oil  until  the  joint  faces  touch  all 
over;  then  w'lytc  cifT  all  traces  of  the  grinding  medium  and  lay 
a  piece  of  asbestos  string  in  the  groove;  the  asbestos  should  be 
about  i-i6  in.  in  diameter,  and  when  bolted  down  the  joint 
will  close  up  nicely. 

The  cylinder  studs  are  each  8)^  in.  long  and  H  >"•  diameter 
one  end  threaded  one-half  up  and  at  the  other  end  J4  in.  for 
the  nut.  The  stud  for  valve  gear  cover  is  I  7-16  in.  long  and 
%  in.  diameter,  one  end  thread  up  H  in.,  the  other  to  a  dis- 
tance of  7-16  in. 

VALVB   SETTmc, 

Take  a  piece  of  straight  bra^s  or  iron  wire  small  enough  to 
pas*  through  the  3-j2-in.  hole  drilled  in  the  top  of  the  cylin- 
der head  for  the  compression  relief  valve  Means  must  also 
be  provided  for  rotating  the  crank  shaft.  Pass  the  wire 
throngh  the  top  of  the  cylinder  head,  so  that  it  rests  upon  the 
top  of  the  piston,  and  turn  the  crank  shaft  until  the  piston,  as 
shown  hy  the  movement  of  the  wire,  i*  at  its  lowest  point. 
Make  H  mark  on  the  wire  when  in  this  position,  level  with 
the  top  of  hub  on  cylinder  head.  Now  turn  the  crank  shaft 
until  the  piston  reaches  the  top  of  the  stroke  and  again  mark 
the  wire.  Take  out  the  wire  and  make  a  mark  at  Y^  in.  below 
the  top  scratch,  Thip  will  indicate  when  the  piston  is  within 
Vi  in,  of  its  lowest  position,  which  i$  the  point  rn  the  stroke  at 
which  the  exhaust  valve  commences  to  open.  Take  the  valve 
gear  cover  (Fig.  14)  and  place  it  in  position  on  its  studs,  but 
do  not  put  the  nuts  on  as  yet.  Now.  put  the  exhaust  valve 
rnil  and  guide  in  position,  but  without  the  spring,  for  con- 
venience in  raising  the  rod.  etc.  Turn  the  crank  shaft  slowly 
and  note  the  point  at  which  the  exhaust  valve  commences  to 
ri«.  This  should  occur  when  the  piston  has  still  !4  in.  to 
mr>ve  outward. 

If  not  correct,  take  ofT  the  exhaust  valve  rod  guide  and  pull 
the  valve  gear  cover  and  the  cam  sleeve  forward  until  the  gear 
wheels  are  clear  of  each  other.  Then  turn  the  cam  sleeve,  and 
with  it  the  gear  wheel,  back  .ind  forward,  trying  the  action  of 
the  cam  on  its  roller,  until  the  exhaavt  valve  is  found  to  open 
ut  the  right  time. 

The  cam  is  ^  designed  a*,  to  allow  the  valve  to  close  on  the 
pii'.on  attaining  its  topmost  position,  When  the  correct  rela- 
tive position  of  the  gear  wheel  and  pinion  have  been  ascer- 
tained, mark  them  50  thai  if  at  any  time  they  should  be  taken 
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apart  they  can  always  be  put  into  gear  correctly.  This  aocom- 
pli^hcd.  the  valve  gear  cover,  exhaust  valve  rod  and  guide,  and 
the  exhaust  valve  sprmg  may  be  finally  put  into  place  and 
nuis  screwed  down.  Take  particular  care  when  rotating  the 
crank  shaft  to  turn  in  the  right  direction,  as  shown  in  Fig 
ji.  With  the  valve  gear  side  ol  motor  toward  one.  the  crank 
■•haft  should  revolve  in  the  same  direction  the  hands  of  a 
watch. 

We  nnw  come  to  setting  the  ignition  cam  (Fig.  24.  A)  In 
Its  proper  position  relative  to  the  exhaust  cam.  Rotate  the 
crank  shaft  until  the  exhaust  valve  just  begins  to  open ;  then 
turn  it  backwartt  until  the  piston  reaches  the  top  of  its  stroke, 
ii.sing  the  wire  through  the  cylinder  head  to  know  when  thi< 
position  is  reached.  With  the  piston  in  this  position,  and  the 
ignition  arm.  Fig.  22  (see  also  Fig.  31.  5).  vertical,  the  ignition 
cam  (Fig.  24,  A)  should  just  make  contact  with  the  two  con- 
tact springs  on  the  ignition  arm.  Cut  the  keyway  in  the  ami 
^o  that  it  will  permit  of  this,  slide  the  cam  home  on  the  cam 
sleeve,  place  the  washer  on  end  of  valve  gear  stud,  and  screw 
lip  the  nut  to  retain  the  cam  sleeve  m  position.  The  studs. 
nirs  and  washers,  which  retain  the  ignition  arm  in  position  on 
the  valve  gear  cover  being  screwed  in,  this  part  may  be  con- 
sidered complete.  It  only  remains  to  secure  with  three  M-in 
^crtw*  the  sheet  brass  cover  over  the  ignition  gear. 

The  admission  valve  now  demands  attention.  Grind  in  valve 
until  perfect  contact  is  secured  and  wash  oF  all  oil  and  jmt 
with  gasoline  Replace  valve  on  seat  and  put  sprintt  and  col- 
lar in  place.  Secure  the  collar  by  a  split  pin;  screw  the  valv* 
seat  firmlv  down.  and.  having  slipped  the  case  (Fig.  29^  over 
it.  <crew  the  cover  fFig  27)  down  on  top.  By  <1actnng  lhi« 
cover  the  mupline  on  the  casing  can  be  turned  tn  any  re- 
niiired  direction.  V^-r  .in  ordinar>'  brass  gas  cock.  Mi-in.  hone, 
for  the  compre»5ion  relief  valve.  Choose  one  which  Jn  wrll 
m.ide.  with  carefully  fitted  phic  One  end  should  have  !h^ 
remiTar  pipf  thread  (o  fit  the  hub  on  o-Mnder  head. 

There  is  some  doubt  whether  in  the  form  eiven  fherr  i^  nn» 
a  likelihood  of  tt'r  Iritur  «tmN.  hoMine  down  the  rvlinder 
head,  hflvirp  too  rln«r  3  re.wmblnnce  tn  an  arrancpement  ron- 
^idered  hv  the  De  Dto»i-Bouton  fi»'ni  is  ih<*ir  eTctt!!»ivr  nrr*rv 
ertr  While  It  is  oti''«tinoahle  whfhcr  'hi*  Ttnift  ro«'d  h* 
<u<tained.  vet  It  \%  well  t"  nnint  nut  that  thi»  conitniction  mo 
be  eawlv  rba"c^d  bv  r^Btincr  *uitab1e  nrniectionf  on  \nn  a»»d 
bot'r.m  of  cylinder  r^^%  and  renlacinir  the  Inner  stud.*  hv  twice 
their  number  of  short  one^  Tn  this  ea«e  there  will  he  nn 
nercMitv  to  r«t  away  the  flanges,  except  at  the  lower  end.  jtiM 
tn  nllnw  the  nut»  on  *tuds  tn  clear 

CABBt'llKTCItK. 

In  the  jet  form  a  spray  of  oil  is  caused  by  the  stiction  of  the 
piston,  and  is  drawn  into  the  cylinder  in  a  finely  divided  state. 
intimately  mixed  with  the  proper  amount  of  air  neces.sary  for 
combustion.  In  the  "surface"  h>rm  nf  carbureter,  the  air  i* 
drawn  through,  or  over,  the  surface  of  the  petrol,  hccntning 
thereby  charged  with  inHammablr  vapor,  which  is  diluted  with 
pure  air  to  form  a  mixture  of  sufficient  richness  for  proper 
combustion.  Between  the  carbureter  .-md  the  admission  valve 
iR  interposed  a  regulating  valve  of  simple  form,  by  means  of 
which  the  quality  and  quantity  of  the  charge  ran  be  varied 
Tilts  valve  is  controlled  by  two  levers,  suitably  arranged  with 
regard  la  ihr  convenience  nf  ihr  rider, 

A  surface  carbtireter  ran  he  rrude  by  following  thev  genvral 
instructions:  The  air  enler?  at  one  side  near  the  lop,  where 
i(  romes  in  contact  with  a  baffle  plate,  or  cylinder,  which  de- 
flects tt  to  the  -<iirface  nf  the  spirit.     Here  It  comes  in  contact 
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vvitli  a  diapnTa^jin  ^if  coarse  wick,  depending  from  the  cover 
and  surrounding  the  mou*h  of  the  viqior  outlet.  The  spirit 
rises  by  rapillar>-  atiraction  tn  ihc  wick,  and  is  carried  oiT  as 
\apor  \fy  the  air  (which  riKs  between  the  baffle  cylinder  and 
the  wick),  being  lirawn  through  it. 

The  miugled  air  and  vapor,  which  may  now  be  termed  gas, 
parses  throtigh  fine  brass  wire  gauze  diaphragms  to  the  rcgu- 
larin^  vaJve.     These  gauze  diaphragms  are  to  prevent    arc 


dame  ironi  travehng  back  along  the  supply  pipe  and  causing 
au  explosion  in  the  interior  oi  the  carbureter.  i\&  li*  wcli 
ksuwn,  llarac  will  nut  pa»4  thruugli  gauze  tl  this  is  ul  sulti- 
cjcni  hncueisT  a:^  is  cxvnipUAud  in  the  mmer's  lamp,  uc  the 
Sfticiy  type.  As  a  iurlher  protection,  a  pan  oi  the  regulating 
cock  IK  arranged  tu  act  u&  a  gaiety  valve,  upcning  against  the 
pressure  m\  a  light  spnng,  and  thus  alTords  relief  belorc  any 
pressure  could  reach  the  carbureter  contents. 

Sa  the  level  ul  the  liquid  in  (he  carbureter  Jalls  by  evapora- 
tion, a  brass  tluat  in  a  separate  chamber  falls,  opctung  a  valve 
adinitung  spirit  from  the  mam  supply  tank,  situated  at  a  higher 
level  than  the  carbureter. 

iiy  tlie  evaporation  oi  the  spirit  the  temperature  of  the  car- 
bureter is  lowLTed  to  sudi  an  CAient  that  vaporization  becomes 
diliicult.  Some  means  mu£t  be  provided  by  which  this  rapid 
coolmg  can  be  prevented. 

A  Htinplc  and  elTectivc  remedy  is  to  cause  suine  portion  of 
the  exhaust  icom  tlie  cylinder  to  pass  through  a  pipe  coil  tu 
the  carbureter,  as  shewn  in  the  description  of  the  Ue  Dion- 
Uoutun  moiur  in  iliiii  issue  uf  The  iiorselcss  Age.  The  coil 
also  agists  in  the  production  of  vapor  as  well  as  maintaining 
the  temperature  in  accordance  with  the  demands  made  on  the 
motor. 

Another  point,  overlooked  by  many  motor  manufacturers,  is 
to  tree  the  air  entcnng  the  cartxiretcr  from  moisture  as  far  as 
possible.  This  can  be  accomplished  by  a  further  use  of  the 
exhdUst.  A  casing  surrounds  a  portion  oi  the  exhaust  pipe, 
and  the  air,  before  bung  passed  into  the  carbureter,  is  drawn 
between  the  casing  and  the  hot  exhaust  pipe  and  is  thus  dried. 
The*  noise  caused  by  the  suction  of  motor  is  thus  somewhat 
reduced,  and,  furthermore,  by  cooling  Uie  exhaust,  tends  to 
render  this  less  noisy  also,  llie  exhaust  products  being  con- 
tracted in  volume  by  cooling. 

The  necessity  for  freeing  the  air  from  moisture  is  evident 
when  it  is  considered  that  the  more  watery  vapor  is  held  in 
suspension  the  less  can  be  taken  up  from  the  spirit.  Indeed. 
in  very  wet  weather  it  has  been  found  very  diliicult  to  start 
un  explosive  motor  until  the  carbureter  had  been  heatctl  by 
applying  cloths  dipped  in  boiling  water  to  the  outside. 

JJoth  the  carbureter,  ignition  plug  and  battery  are  best  ob- 
tained from  manufacturers,  and  dimeiisiuns  arc  not  given  for 
ihat  reason. 

In  conclusion,  too  much  stress  cannot  be  given  upon  the 
vital  necessity  lor  good  workmanship  in  every  detail.  Noth- 
inij.  lo  my  mind,  has  so  contributed  to  tlie  high  repute  of  one 
of  the  leading  French  motors  than  a  close  observance  of  tliis 
reqiuremcnt,  and  nothing  has,  in  all  probability,  been  a  more 
prolific  cause  of  the  trouble  often  experienced  with  the  ex- 
plosive motor  than  a  disregard  of  this  very  point.  The  many 
lititc  and  unobtrnsive  matters  that  may  atfect  the  working  of 
llic  machine,  t^c  comparatively  limited  inionnation  to  be  had 
of  .T  practical,  liclplitl  kind,  all  conspire  to  render  the  explonvc 
engine  deserving  of  the  epithet  thruwn  at  it  by  M.  Georgia 
Knap,  who  terms  it  a  capncious  thing.  It  is  with  the  hope  of 
adding  lo  the  general  store  at  reliable  information  that  in  this 
and  my  other  article  on  explosive  motor  data  1  have  paid  more 
attention  to  the  collection  of  useful  material  tlian  the  lonnula- 
tion  oE  rales. 


WANTED. 

Spetaal  contributors  to  The  Horseless  Age  on 
all  important  subjects  relating  to  Motor  Vehicles. 
Fair  compensaiion.  Address  The  Horselkss  Age, 
150  Nassau  Street,  New  York. 
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The  Eureka  Oasoline  Carriage. 


Ough  &  Waltenbaugh,  engineers  for  the  Eureki  Auto- 
mobile &  Transportation  Co.,  ParrottBuildiDg,  San  Francisco* 
Cal.,  contribute  photos  and  description  of  a  double -seated 
gasoline  carriage  which  they  have  constructed  (or  the  com- 
pany. They  have  been  making  tests  for  consumption  of  oil. 
power  required  in  practice  (or  different  speeds  on  level  roads, 
also  power  required  to  climb  grades  at  different  speeds,  and 
are  tabulating  same  and  expect  at  a  very  early  date  to  have 
some  practical  data  on  these  subjects,  which  they  have 
kindly  promised  to  furnish  for  the  benefit  of  our  readers. 

The  carriage  was  originally  built  to  the  order  of  Charles  L, 
Fair.  It  has  some  very  novel  features,  among  which  is  the 
handling  or  reducing  gear.  By  the  use  o(  one  lever  four 
speeds  ahead  from  start  to  maximum  may  be  obtained  by 
simply  pushing  the  lever  to  cither  one  of  the  four  positions. 
This  lever  is  shown  on  the  left  side  of  the  seat  As  the 
throwing  of  the  lever  sets  the  friction  clutches  there  is  no 
danger  of  breaking  anything,  for  the  friction  will  slip  enough 
to  start  without  shock.  The  reverse  is  operated  by  pushing 
forward  the  foot  lever  shown.  All  this  gear  is  mounted  on 
the  engine  shaft  No  countershaft  is  used,  and  but  a  single 
chain  from  the  engine  to  the  rear  wheels  through  the  usual 
differential.  The  engine,  it  is  understood,  runs  at  a  constant 
speed.    The  point  of  ignition  can  be  changed  from  the  front 


scat  while  the  carriage  is  in  motion  by  simply  turning  a  smafi 
hand  wheel  either  forward  or  backward. 

The  moEt  advantageous  position  for  igniter  can  be  iostantly 
determined  by  the  power  of  the  engine  increasing  or  dimin- 
ishing. 

Ttie  electricity  is  generated  by  a  small  dynamo  belled  direct 
to  the  fly  wheel  of  the  engine,  the  current  coming  from  a 
five-celt  storage  battery  of  special  design,  which  occupies  a 
space  of  IS  X  7  X  2^  in.  The  dynamo  is  used  to  charg 
this  battery  direct  from  the  engine,  or  both  together,  this 
being  controlled  by  switches  under  the  flap  of  the  front  seat. 
The  engine  has  three  cylinders,  aH  x  5  in.;  each  cylinder 
is  wired  separately,  and  by  a  specialty  designed  switch,  located 
in  front  seat,  will  operate  each  cylinder  separately  or  all 
together,  or  any  combination  of  the  same,  so  that  should  a 
cylinder  bccumc  shori-circuilcd  il  will  have  nu  effeci  oti 
the  other  two,  and  by  throwing  off  the  switch  on  shorted 
cylinder    no  waste  of  current  will  ensue. 

The  carriage  is  geared  to  35  miles  an  hous  when  the 
engine  is  running  at  650  revolutions  per  minute.  The  lowest 
speed  power  gear  is  5  miles  an  hour  with  two  intermediate 
speeds.  The  fastest  tested  speed  so  far  is  30  miles  an  hour, 
but  this  speed  is  admittedly  too  fast  for  ordinary  roads  in 
California.  The  steepest  grade  climbed  so  far  is  one  of  15H 
per  cent,  and  2.060  ft.  in  length.  The  weight  of  the  canias 
loaded  with  water  and  fTasoline  is  2,640  lbs.  This  include*! 
25  gallons  of  gasoline  and  30  gallons  of  water.    At  the  time  of 
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Uic  lest  the  carriage  had  five  people  in  it,  whose  weight 
averaged  190  lbs.  each,  and  the  lowest  speed  gear  was  in 
operation  and  the  engine  valve  was  about  half  open,  so  that 
about  two-lhirdi  of  its  power  was  being  used.  Ttic  engine 
tanks  and  machinery  are  moanted  on  a  frame  that  rests  on  the 
springs,  and  when  running,  the  engine  gives  very  little  vi- 
bration to  the  carriage,  the  cranks  being  set  at  120  deg. 
Two  brakes  are  used — ihe  usual  band  brake  on  a  drum,  con- 
nected to  the  difTcrential  on  the  rear  axle,  and  one  emergency 
brake  thrown  by  an  outside  lever  shown  on  the  outer  left 
side  of  the  carriage,  and  applying  the  shoes  direct  to  the 
rims  of  the  rear  wheels. 

The  steering  handle  is  connected  through  an  elliptical 
spring  to  the  running  gear,  and  the  steering  forks  arc  ar- 
ranged so  that  the  center  lines  through  both  front  bubs 
will  intersect  on  a  line  projected  through  and  from  the  center 
of  the  rear  axle  for  any  angle  that  the  front  wheels  may  be 
swung  to  the  lintit  of  swing,  which  is  about  30  deg.  The 
wheel  base  is  5  fr.  6  in.,  and  the  rear  wheels  are  j6  in.  in 
diameter,  and  tlie  front  wheels  50  in.  The  front  axle  is 
l)<i  in.,  a:nd  the  rear  axle  tl4  in.,  of  tool  steel,  runs  clear 
through  the  bronze  covering  and  besides  stiffening  the  same 
keeps  the  differential  from  spreading  apart,  and  produces  an 
unbroken  axle.  The  bronze  covering  being  J-i  in.  thick 
on  a  side  makes  the  rear  axle  2Vi  tn.  thick  at  the  bearings. 

The  bearings  on  the  rrar  axle  arc  rollers  7l^  in.  long;  the 
front  wheels  have  rollers  5  in.  long,  with  ball  thrusts.  The 
swing  joints  on  the  front  axle  are  ball  bearings,  as  also 
the  turntable  of  the  steering  springs.  The  consumption  of 
gasoline  is  thrrc-tiuarters  of  a  gallon  per  hour. 

This  carriage  has  become  the  property  of  the  Eureka  Auto- 
mobile &  Transportation  Co.,  which  has  acquired  all  the 
patents  of  the  inventors  and  builders,  Ough  &  Walten- 
baugh,  and  other  patents,  and  are  now  negotiating  for  the 
purciiase  of  a  very  large  factory,  and  it  is  expected  to  have 
several  styles  of  carriages,  delivery  wagons  and  trucks  on  the 
nturket  within  lite  next  twelve  months. 


An  Automatic  Starter. 


The  Automobile  Co.  of  America.  32  Broadway,  N.  Y..  whose 
extensive  new  factory  at  Marion,  K.  J.,  on  the  outskirts  of 
Jersey  City,  is  illustrated  in  their  advertisement  in  this  issue, 
arc  fitting  up  with  the  latent  improved  machinery  to  turn  out 
all  kinds  of  gasolme  vehicles  for  both  business  and  pleasure. 
They  are  now  using  three-cylinder  motors  on  their  carriages, 
developing  lO-h.p..  and  arc  making  other  improvements, 
among  which  may  be  mentioned  a  condenser,  which  obviates 
the  necessity  of  a  water  tank.  They  are  preparing  to  develop 
the  commercial  vehicle  with  great  energy,  having  now  in  hand 
plans  for  delivery  and  express  wagons,  trucks  and  omnibuses 
of  slnndard  types.  A  feature  of  their  standard  express  wagon 
,wilt  be  cliRtiKcablc  lK>die%.  so  that  the  same  running  gear  may 
he  available  for  express  or  omnibus  nse. 

An  automatic  starter,  of  which  more  will  be  said  later,  is  a 
very  important  improvement  in  their  new  motors. 


Winton  Prospectus  for  1900. 


other  carriage  will  also  be  ^hown  at  57  West  Sixty-sixth  St.. 
New  York,  where  arrangements  have  been  made  for  the 
storage  and  repair  of  Winton  carriages,  a  competent  man 
having  been  engaged  for  that  purpose. 

At  the  factory,  Cleveland,  O.,  preparations  are  being  made 
tu  double  the  force  of  workmen  and  turn  out  not  less  than  one 
complete  carriage  a  day.  They  report  a  call  for  a  faster  ma- 
chine and  are  consnuently  ciiuipping  their  1900  Special  with 
9-h,p.  motors  and  4-in.  driving  tires.  The  body  will  be  mod- 
eled after  the  racing  machines  of  France,  a  toot  box  taking  the 
pbcc  of  the  dash  in  front 

tn  resjionse  10  a  demand  for  more  seating  cajiacity  they  arc 
manufacturing  a  two-seated  extension  lop  family  carriage. 
Kcared  for  a  maximum  speed  of  15  miles  an  hour. 

They  arc  paying  special  attention  to  the  finish  of  their  ma- 
chines, but  in  point  o(  general  etTcct  they  will  adhere  to  the 
red  running  gear  and  dark  Brewster  green  body  which  are 
dtitmguishing  L-haracteri«tics  of  their  output. 


The  Autocar  Co.'s  New  Product. 


The  Winton  Motor  Carriage  Co.  have  opened  an  Eastern 
depariment  at  lao  Broadway,  New  York.  Equitable  Building, 
where  one  of  their  carriages  B-ill  be  kept  on  exhibition.    An- 


The  Autocar  Co.,  Pittsburg,  Pa.,  is  putting  out  a  new  vehi- 
cle of  the  Stanhope  or  runabout  type,  having  seating  capacity 
for  two  {lassengers  The  gasoline  motor  has  two  cylinders 
with  cranks  set  at  180  deg..  and  is  balanced  to  a  nicety.  The 
speed  of  the  motor  is  regulated  by  the  electric  ignition.  Trans- 
mission to  the  rear  axle  from  the  motor  is  by  a  new  and  in 
geninus  device,  which  consists  of  a  drum  placed  on  the  motor 
shaft,  through  which,  by  the  application  of  a  brukc  clutch. 
any  desired  speed  from  2  to  30  miles  an  hour  can  be  obtained. 
T!ie  power  is  transmitted  from  the  drum  to  a  small  counter- 
shaft, which  runs  on  ball  bearings  and  has  a  sprocket  mounted 
thereon,  and  from  this  point  to  the  rear  axle.  A  compensating 
gear  is  placed  in  the  middle  of  the  rear  axle,  as  also  a  hand 
br&ke  connected  to  the  compensating  gear.  The  compensating 
gear  and  all  working  parts  are  inclosed  and  run  in  a  bath  of 
oil.  anil  I  lie  brake  is  so  arranged  that  if  the  cham  should  let 
go  the  brake  would  act  direct  on  the  rear  axle, 

A  very  novel  feature  of  the  motor  is  that  the  ichicle  ts  at 
all  times  under  perfect  control  and  will  run  at  any  speed  cither 
on  a  level  or  down  grade.  In  coming  down  a  grade  the  vehi- 
cle is  allowed  to  descend  by  means  of  the  motor  and  without 
the  application  of  any  band  lirake  at  a  speed  of  iiom  3  to  5  miles 
an  hour  or  faster  if  de.sircd.  The  speed  control  is  operated  by 
a  small  lever  at  the  side  of  the  seat  By  a  simple  forward  mo- 
tion the  vehicle  is  started;  but  continuing  this  forward  motion 
speed  is  increased  until  the  maximum  is  reached.  By  pulling 
the  lever  back  of  the  startmg  point  the  vehicle  is  reversed. 
Tlius  it  will  be  seen  that  the  speed  control  is  by  one  lever,  so 
that  the  driver'  lias  the  other  hand  for  steering  the  vehicle.  The 
brike  on  the  rear  axle,  which  is  only  used  tn  case  of  an  emer- 
gency, is  operated  by  a  pedal  The  gasoline  feed  iienitrclyau- 
tomatic. 

The  cost  of  operation  has  been  found  lo  be  about  half  a  cent 
a  mile  on  ordinary  city  streets.  This  cost  will  increase,  how- 
ever, where  steep  hills  are  encountered  or  on  very  rotigh 
roads  and  will  decrease  on  boulevards  or  good  level  city 
streets.  The  weight  of  the  vehicle  is  about  600  lbs  including 
water  and  gasoline  sufBcient  for  a  50-mile  run.  Pneumatic 
tired  wheels  arc  employed. 

The  company  hopes  to  be  able  to  deliver  vehicles  to  those 
who  have  ordered  this  winter  by  .^priI  1. 


The  Daimler  Mig.  Co.,  Slcinway,  L.  I.,  will  issue  their  cat- 
alogue next  month,  and  expect  to  have  carriages  on  the  mar- 
ket in  March.  They  have  just  completed  two  additions  to 
their  factory,  50  x  125  ft-,  for  machine  work,  and  a  testing 
house  of  smaller  dimension.  UcUvery  and  heavy  freight  wag- 
ons will  be  manufactured  first.  They  have  recently  imported 
eight  different  styles  of  Daimler  and  Panhard-Lcvassor  wag- 
ons. Electric  ignition  will  be  used,  as  well  as  the  hot  tube. 
By  an  improvement  iti  the  cooling  arrangements  they  are 
able  to  cut  down  the  supply  of  water  carried  for  a  lo-hours' 
run  to  I'/i  gals.  The  capital  stock  will  soon  be  increased  to 
$750,000.  _^ 

The  Phoenix  Gasoline  Vehicle. 


two  speeds  forward — 6  and  16  miles  per  hour — and  one  speed 
back.  'Hie  backing  mechanism  is  contained  in  a  space  of  2yi 
in.  in  width  and  is  so  arranged  that  when  not  in  use  it  revolves 
with  the  shaft,  thereby  causing  no  friction  from  that  source. 
The  regular  steering  device  is  used.  The  wagon  is  equipped 
with  two  ;>owerful  brakes. 

The  Phoenix  Co.  have  several  wagons  under  constmction 
for  both  passenger  and  delivery  service,  which  will  be  ready 
for  delivery  by  March  15. 


COMnUNICATIONS. 


The  Phflrnix  Motor  Vehicle  Co..  Cleveland.  O  .  will  con- 
struct a  number  o(  gasoline  delivery  wagons  modeled 
after  one  just  completed  and  successfully  operated  by  R.  M. 
Owen,  the  company's  inventor  and  engineer. 

The  wagon  has  a  carrying  capacity  of  1.000  or  1.200  lbs.  of 
merchandise.  The  motor  and  transmission  arc  extremely  sim- 
ple and  compact.  The  motor  has  two  cylinders.  5x6  in.,  oc- 
cupying a  apace  of  11  x  32  in.,  u.<(es  the  regular  wipe  spark 
and  is  controlled  by  the  regular  throttle  valve,  giving  a  varia- 
ble speed  of  from  200  to  750  revolutions  per  minute.  The 
transmission  of  power  is  accomplished  by  four  gears,  giving 


Objects  to  Our  Title. 

Hyde  Park,  Mass.,  Jan.  9. 
Editor  Horseless  Age: 

Regardmg  your  coming  special  number  devoted  to  gas  en- 
gines. I  fear  you  are  making  a  serious  mistake  in  entitling  it 
an  "explosive  motor"  number. 

It  is  wrong  to  call  a  gas  engine  an  explosive  engine  or  an 
explosive  motor,  and  apart  from  this  fact  it  is  bad  piJicy  for 
an  authority  such  as  The  Horseless  Age  to  perpctiute  tht 
misnomer. 

The  public  are  frightened  enough  at  risks  of  blowing  np, 
etc.,  without  offering  them  a  motor  wliose  name  is  "Explo- 
sion I!!"     An  explosion  docs  not  occur  in  a  gas  engine;  there- 
fore  it  is  wrong  in  principle  to  call  >t  an  explosive  engine. 
Yours  tr«Iy. 

W.  C.  BRAMWELU 


1%  Jaa.  1^  IML 


THE  HORSELESS  AGE. 
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SPECIAL   NOTICES.  SPARKING 


A«v«rtl«MM«<a  lAMrtM  mmimr  CUa  >■■<!■»  at  12.00  •■  lach  Hr  MCfa 
Umm.  paraM*  la  mivtmew. 


CASOLINE  ENGINE  CASTINGS. 

One  to  four  h.  p.,  for  stationarj'  marine  or  vehicles  ; 
rough  or  partly  finished.  Also  complete  engines, 
carbureters  and  accessories.  LOWELl*  MODEL 
CO.r  Box  392,  Lowell,  MasS; 


WANTED. 

Locomobile   or   other  good    steam    carriage.     Ad- 
dress with  full  particulars  and  lowest  cash  price^ 
JAMES  W.  HENDERSON, 
Room  1J06,  71  Broadway,  New  York. 


IMPORTANT  IMPROVEMENTS. 

Have  made  important  and  thoroughly  mechanical 
improvements  in  Gasoline  Vehicles,  embodying 
numerous  patentable  features,  fully  covered  by  claims 
allowed.  Am  In  position  to  show  construction  fully 
land  clearly,  and  court  thorough  investigation  by 
^responsible  parties  only.  Need  sullicicnt  capital  to 
construct  road  machine  and  secure  foreign  patents, 
and  in  return  for  same  would  give  to  desirable  party 
a  liberal  interest.         Address, 

A.  P..  care  of  HORSELESS  AGE. 

FOR    SALE. 

New  Stanley  Sianhnpe  I.ncomohile,  Model  3.  I^eather  up- 
holstered. Folding  top.  All  latesr  improvements.  Just  re- 
ceivcd  from  Locomobile  Company.  For  description  and  illus. 
iraiioa  see  back  cover  of  Horseless  Age,  issue  of  January  loth, 
iqoo.  Will  deliver  immediately.  For  particulars  address  F.  L. 
SWEANY.  M.  D.,  No.  1700  Tioga  St..  Philadelphia.  Pa. 


FOR  SALE. 

HAYNEs-AprERsoN  pHAKTON.  Latest  model.  Fin- 
est finish.  In  perfect  order — been  run  about  one 
hundred  miles.  Immediate  delivery.  Price,  $930. 
Listpricc,»r,22o.  Apply  THE  HAVNES-APPERSON 
CO,^  Kokomo,  Indiana. 

WANTED. 

To  exchange,  black  gelding  with  record  of  2.14, 
Crawford  pneumatic  runabout,  harness,  robes,  etc, 
for  a  Heriel  or  other  light  gasoline  carriage. 

S.  H.  M.,  care  of  Horseless  Ace. 

SOMETHING   NEW. 

Qorbcia>  Patent  Spring  Block  Bearing.  Full  description  next 
issue.  Send  for  circulars.  Best  ibin^  out.  All  manufacturers 
should  adopt.        AUTOMOBILE  SUPPLY  CO.,  Si.  Louis.  Mo. 


Complete  drawings  of  an  automobile,  showing  and 
describing  each  part,  with  dimensions,  $5.  Parts  and 
supplies.    Automobile  Si;pplv  Co..  St.  Louis,  Mo. 


POINTS 

For  eled'ric  ignition  tn  Gas,  Gasoline 
and  Oil  Engines,  We  make  a  special 
Sparking  Point  for  this  service,  pos- 
sessing extreme  hardness  and  dura- 
bility. Send  for  descriptive  matter 
and  prices.  %»«*i*>»i6>,^>>>> 

BAKER     <&    COm 

AUnufActurtn  of  Pljlinum  Products  In  all  (orms  and  sbcs, 
»in»  YORH  Off  ICE,  120  Liberty  St.  NEWARK.  N.  J. 


WANTED. 

Good  draughtsman,  who  has  had  experience  in  de* 
signing  small  gasoline  carriage  motors. 

Address  THE  RIGHT  MAN, 

Care  of  Horseless  Ace. 


FOR    SALE. 

GENUINE  PANHARD-LEVASSOR.  Rougbi  new  in  Parii 
October,  iSoq.  Cost  to  import  over  %i,3oa.  4  H.  P.,  3  cylinders; 
pneumatic  tires.  In  lirst-class  condition,  but  having  no  further 
use  for  same  will  sell  for  $1,800  nw*.  CHARLES  T.  JEFFERY. 
$3  Institute  Place,  Chicago. 


THE  SENSATION  IN  MOTORDOM 

Will    ln>    an    iOl-'grlhi-r     ||<>W    •fjrlf    •>:     ll.iiflr^^   V.I.i.V    .,-,.]     ,i,    BfrTlnK 

«mnfvm<^l>.     Siiprnt.T  m  nvrr)-  vital  iy>uii  to  unytbir'C  011  Itir  nuirLr!t.     'fnnliali 
tnirreit  uf  palcni  fur  9al<?  t<<  ih<:  riflit  paity-  A>lilr«**  HV.  VOI.I.MF.R, 

■  43sColli.-ce  Avp  ,  Si    li'ink,  Mo. 


OASOLINE  ENGINES  AND  CASTINSS. 

Our  Generator  Valves  to  replace  Carbureters,  35.00 
each.  Mufflers,  $2.00  each.  Complete  set  finest  fin- 
ished Igniter  Forgings,  $2.50  each. 

MiANUs  Motor  Works,  Mianus,  Conn. 


MUD. 


Dust  and 

•^^DlRT 


Will  soon  ruin  gears  and  other  running 
parts.     Protect  them  with 

ALUMINUM  CASES 

We  make  them  in  large  quantities.  Write 
us.      All  kinds  nf  Aluminum   Work.     . 

THE  HILl..  WHITNEY  2  WOOD  CO.,  ■^'..f;.°ri'.':." 


Graphite  Lubricants, 

AU  KINDS,  ACCORDINQ  TO  WATaS. 

Bp^dal  prsMratloot  for  Geart  i>f  Electric  Motors  and  (or  CyllndcrB  of 
Hotur  EnglneiL    Send  for  ClrcotAr*  And  Prlcci. 

Joseph  Dixon  Crucible  Co.,    -   Jersey  City,  N.  J. 


BILDWIN  DETIGHIBIE 

pUllUC      made    for    Auiunio- 

all  rvqiiirenicnis.     Prompt  dfliv- 
enc?  made.     Address; 

BALDWIN  CYCLE  CHAIN  CO., 

WORCESTER.  MASS..  U.S.  A 


OMPENSATINC    BEVEL 

Ainnpi  AMD  sues  or  QFA  RS 


THE   HORSELESS    AGE. 

NIAGARA  MOTORS.  L' 


CARRIAGE  AND 
ARINE.  .  . 


,^\n^ 


•fcs 


STEEL 
\    \  BALLS. 

"  .«  I,         SPECIAL 


lj 


DRIVE 
CHAIN. 


SPROCKETS. 

BOSTON  GEIR  WORKS.  154  Parchiss  Street.  BOSTON,  MISS. 

BALL  BEARINGS, 


AMV   STYLE,  TO 
ORDER. 


Dodge  Machine  Screw  Co., 

BOSTON. 


AUTOMOBILES    MANUFACTURED. 

Automobile  Motors  and  Parl.t  built  accordinn  to  your  own 
plans,  or  we  will  Furnisli  plans  fur  your  appiuvat. 

Our  men  arc  experienced  in  thi»  line  and  we  make  a  specialty 
uf  reducing  new  inventions  to  u  practica^and  commcrciiil  form. 
Special  gasolineenftines.  carbureters  and  mufflers  fnramomobiles. 
THE  AVERV  .%  JENNESS  CO..  36  W.  Washington  St.,  Chicago. 

DRV    BATTERJES 

For  Sparking  Gas  and  Gasoline  Motors. 

LONG  LIFE,  RELIABIUTY,  HIGH  VOLTAGE. 
ttt    HUCCKBSF'UI.    USE    FOR    Tllia    PUnPOSE. 

Dow  Portable  Electric  Assistant  Co.,  %%sVoT:^Jj:' 

LEONARD  HUNTRESS  DYER, 

Specialty:  Patents  and  Patent  Causes, 

908  C  Street,  N.  W. 

Cabll  Addnti:  "  Df«rpil«nl.  WaahlnglBn."  WASH  I NCTON- 


SIMPLE.    SAFE.    STRONG.     SURE. 

NOTE   MANUFACTURING    CO.,  BuFrALO.  N.  Y. 

IMPROVED  MILLING  MACHINES. 

IINIVERS&L.  PUll, 
LiNCQLN,  DUPLEI, 
VERTIGU.  Km 
AND  PBQFIIE.  .  . 

&EVEIUL    SIZES   OF  EACtt 


Haja  with   iBaity 
■iiu)  mpmwed 
Mich  ft*. 


uy  M^l 


Qutck  rtturn  t»  taMt.  Im^ 
.  pnnd  Feed  Cone  Brocket 
\  Quick  reverse  to  fa6'c. 
•  ffe»f  form  of  tint. 


Sv.  u  tinpro-e-]  I'lutu  itilU-r. 


WniTI   u»  fOR   Of  Tstll 

iNroKMATion  Aae 


I 


Ifacliiiier;  for  l\i\}pi  Mm  for  MMm  of  Autooobk 

The  Carvin  Machine  Co., 

Sprins  Bnd  VarloK  Sis..  New  Tor 


SALKB  AOCHTB: 

n.ilad«!pUia  ;     rhe  Garviii  MarJiine  Co..  Si  N    7tb  ^ 

CliitiiC":      Miwrnint,  Mi»«M-«ll  &  Moore,  «•  S.  OwmI  Sl 

Mrfhn  .     I.ietil»cbe  Garvin  M.-i«-luiieii-t»brili,  A.  G..  if  Burj  ScmMv^ 

Berlin  C,  Onoanir. 

\mnioti-     C.  W.  Hunon,  Gntiiihi  Se  Oi.,  tu'tfate  Squar*,  t-udfuu  RQ 

].oaduD,  E.  C,  EnfUud. 

I'nri*  '     MMitgoRiro'  'b  *-'o.,  ^  Boakvard  MBcenu,  Ihir^y  FrvM* 
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THE 


EMPIRE  BALL-BEARING  AXLE 


AND 


ROBERTS'   WHEEL. 


PATENTED. 


M  tine  atle.  ihonugMy 
t^aitd  b/  actual  uie 
undtr  all  c/arsH  of 
ifehich$,  gin'ng  p»rfect 
talis  faction 


£sp»eiafly  adapted  to 
automobites  and  heavy 
trucks  MameB  of 
users  and  te&ttmonia/s 
furnithed  on  applica- 
I/on. 


NONE  SO  NEAR  ANTI  FRICTION. 

SUPERIOR  TO  ANY  OTHER  AXLE   FOR  ALL  KINDS  OF 

MOTOR    VEHICLES. 


AXLE    DEPARTMENT. 


THE  CHICAGO  SCREW  CO., 

Address  all  communications  to  the  Company. 


CHICAGO,  ILL. 


Send  for  Catalogue 


FOR   SALE. 


6— ij  H.  P.  Motors  complete. 
300— Wood  Rims  for  26  in.  wheels. 
30—26  in.  X  2»4  in.  Pneumatic  Tires,  with  lugs  to  bolt  on  the  rim. 
50— Pair  of  Front  and  Rear  Hubs,  made  from  the  solid  bar  on 
a   screw   machine   and   drilled   for   36   spokes.      Also   a 
number  of  Motor  Tricycle  parts. 

The  above  for  sale  cheap,  as  we  are  moving  into  our  new  factory 
^and  do  not  care  to  carry  the  old  stock  with  us.  All  goods  must  be 
[sold  within  the  next  thirty  days,  regardless  of  cost. 


THE   AUTOCAR  CO., 


Third  Ave.  and  Ferry  St., 


PITTSBURG,  PA. 


TO 


THE    HORSELESS    AGE. 


V«L  L 


•%^^%%^^%^%%^^%^  «/»%%%%%^^%^«^« 


"NEW  CENTURY"  I 

MOTOR  IGNITION  SETS  C^^'^iVX":: 


PRIMARV  AN(J  &TORACIE 
4TTERV    AND    DVMAno 
OF.NRRATOie. 


; 


I  The  Grant  Roller  Bearings 


FOR  AUTOMOBILES. 


FOR     GASOLINE     MOTOR-VEHICLES. 
nnv  niTTi-:iti  ntakti'vg  Micm. 
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ttoa  ■•  atik  "  RaliMkn*"  rail*  It  aMrraA.  An)  aM  l«r»l<*><^  vllkaat*  i*ll 
flpoaMI  KHw  u  ■•BVtariwvr*  Is  •■;  qMMMIItr*      '■»  uhinaaiMa  a« 


IT  «Mr»«. 

LOUIS  H.  ALLEN,  speciu  aoent,        $ 

2477  mCHIOUtt  AV£  ,  CH/C4G0     i 


jim'GBtAST  mjjmnr  I 


--1  -  V 
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Wc  furnlAb  hcAftnic*  ftith  ar   without   RuiiltnK  tiia|e. 
hub,   Knrvrn  patrnt  or   Art:hituil<1   wbrclit  with  trrAring*  t«  Ad 
lircii  ntth  Kcllv  SprtnuficliJ  Tire,  or  with  channel  no,  tc«4y 

ruhlK-i       Al»i»  spccuil  rear  axle  l>carlnK». 

Thft  ilrmni  Bftarlitf  U  I'nqnmtloBsbljr  tkr  Br»t. 

■"Ttir  hcM  l^  Always  ihr  Chraprit. 
t'owrr  i«  tht  m"3l  impurtint  pari  r  I  an  automubilv,  and' 
Uniiil  B<>urlnfir  sii%'r<-  ncnrl^-  IiaK  ■>/  u 

These  HcAniiK^  have  Itecn  in  (iiii«i4nl  u»«  (nr  » 

an  hr«vy  iruclcM  and  fire  mKinr^.  a*  wrilav  light  <.<  '»  _ 

And  pleasure  CArria^r*.  wnd  have  nitrn  univeriAl  &«i »*!«». uoa. 
Tli*!'  ■*•  aM>d  on  Ibe  Mewl   AwlowwMlwa. 

Write  for  price*  siaiinK  wh«t  jrou  want,  and  gel  ourilHutral 

cutBl»({ue. 

The  Crant  Axle  &  Wheel  Co., 

K..a7ftii.  SPRINGFIELD,   OHIO. 


STEAM  AUTOMOBILES:::: 


'HIS  natty  carriage  now  ready' 
Other  styles  in  preparation,  iii*_ 
eluding  delivery   wagons. 


Qooooooooopobooouoooooooobboooooo 


ikw: 


\ 


Come  and  sec  our  Exhibit  at  the 
Cycle  and  Automobile  Show,  Madisoi 
Square  Garden.  New  York»  January  : 
to  27th. 


FOSTER  &  e©.,    -    ROeHESTER,  N.  Y. 


19.   Jan.  17.  1900. 
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OAKMAN  MOTOR  VEHICLE  CO, 

GREENFIELD,    MASS. 


.  y\\»%  %.^»— — —  *K5 


Hydro-Cnrbon  Sfntor. 

ElKtrie  fivnurutor  driven  li;  Motor  proTldfS 
Current  for  Ignition 

Ignition  reiriiUr  und  reliable. 

Speed  at  will  urOiH'ralor  and  under  full  euntrol. 

Motor  tttarted  initanti;  from  Mcat. 

One  Lever  roiitroli  everj  operation  exeept  Steer- 
ing and  (Jpar  Changing. 

S1ei>rin?  simple  and  positive. 

CarriaiTi'  nill  turn  alain»t  witbia  lit  length. 

Cost  nf  (i|>eratiug  le^t^tbaa  14  cent  jter  aiMe. 

Carries  rhari;e  for  rnn  nf  75  mllcn. 

Any  desired  *|teed  np  t«  20  allies  per  hour. 

FupI  ordinar}  stove  (iasulene. 

Free  from  odor. 

Praelirall;  noI<ielv!iM. 

Finely  fliilBhed. 

Simple  la  ronMrurtioo,  and  durable. 

tirade  rapaeily  10;. 

Tires  pneumatic. 

Weight  TwO  lbs. 


MOTOR   WHEELS 


STEERING 
DEVICE 


WITH 


BALL 
BEARINGS. 


RIM  S.^S^ESCENT  Shiape  and  Flat  Base 


FLARING    EDGES   IF    DESIRED, 


WESTON-IVIOTT   CO.,   Utica,  N.  Y. 


THE   HORSELESS   AGE. 


Vol  S,  Nn.  li  A 


cssPMu-i.-' UPRIGHT  DRILLS 


Prom  a  tight  Prictlon  Drill  to  a  42-in.  B.  Q.  P.  P.  DrilL 

SEND  FOR  CATALOGUE. 


W.  F.  and  John  Barnes  Co., 

11^  ^^     996  Ruby  Street,      -       Rockford,  III. 


Motors  \  Motor  VeliiGlesI 


HYDRO-CARBON  AND  ELECTRIC. 

Pleasure  and  Commercial  Vehicles  of  every  description. 


VEHICLES. 

SrnSTANTIAI.  CONSTkUCTION.       ' 


pi;rfect  control. 


RhLIAHLfc;   StKVUX 
EASY  AND  SAKE  TO  OPrR-Ut 


MOTORS. 

FLANGE  COOLED  TYPE  for  LikHi  Pleasure  Vebicltt. 

SELF  STARTr.NG  TYPE  for  Heavy  Vehicles,  boih  Ple«»uft 

anj  Comnicrcial. 


«UR  MOTTO:  NOT  HOW  CHKAI*  BUT  HOW  fiWlD. 

Vehicles  and  Caulo|fQes  ready  early  in  February. 

UHinO  SriTES  motor  f[IIICL[  CI 


TOWNSEKD  BUILDINO, 

1123  BROADWAY  AND  2Sth  ST.. 


NEW  YOBK. 


llafttProor,  Solf-riosinir  Oil  Cnps  for 
Anlotnotillrs,   Miirhlnon.   )  ti 


•1-J7-    I  ■■  IK-  ID-  "iv 

*•  K"— We  milip  from  ^IC  lu  I  U.  U  dUm»l»r  Urlailve. 
•'  t;*'— NeU  Inn.  It  krlT-rloiiluf  kxI  4««l-yrnor. 
*D"  -Opened  b)  polal  of  ull  emm.    s«ir-elo»li|t. 
"  K  "— T«ni  o»er  toj»  •««r  «» •'  I'." 

"  0  "~K»rlii||M*<1  ball  *alT«  pBlteni.  uperMl  .OOt  la.  la  iiiikt>  drive  nu 
PROMPT  DELIVERIES  AND  FIRST  CLASS  WORK. 

BOWEN    MFG.   CO.,    !ii*l?'«.N:'^.Tr'u.  «.  a. 


W      tils)      ^ 


EHGINE  IGNITERS 


To  meet  all  rcqalrttmnti. 


TYPa  C.    110  VOLT  OUTFIT. 

The  firM  cost  ol  Type  A.     "^mall  Djnjiiuo  Outfit. 
uttr  appantut  for  \  A.  I 

tbi*  purpotc   (»  Tyi)«R.<'C.Vjunip  Spark  Outfita. 
pncboilly  Ihc  Li>i  f  D.  1 

cot)  tot  a  tiutnl'vr  Ty|>«<',     liKandr*'         ' 

el  t«iM  govcnicii  TypeD.     Inamdc^ 


hy  i)<n  cflrt  thai  m    .,■._-,  v   JA.I  AiHi' 
t«l«!»of  ibe  wme,     *'P*  ^-  (»■)     OuUiii 

O0RBB8PONDEMOK  BOUOITXD. 


J       L_ 


DAYTON  KLECTRIG  MFG.  CO.,  34  S.  St.  Cl&lr  Street,  Dijbu 


J. 


^^m 


Wo.  17.  Jau.  K  UOO. 
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SUCCESS. 


.%f^ 


IT  has  been  demonstrated  over  and  over  again  that  the  Winton  Hydro-Carbon 
*      System  Motor  Carriage  is  a  practical  success. 

Two  years  ago  (after  three  years  spent  in  study  and  experiment)  we 
offered  our  first  lot  of  Automobiles  for  the  market.  They  operated  success- 
fully. Upon  that  successful  foundation  we  have  continued  to  build.  Many 
improvements  have  been  made, — substantial  improvements,  which  have  reduced 
our  motor  and  carriage  construction  to  the  minimum  of  simplicity,  so  that  the 
average  intelligent  mind,  without  previous  mechanical  knowledge,  can  quickly 
arrive  at  a  perfect  understanding  of  all  working  parts.  What  we  have  to  offer 
the  buying  market  at  this  time  are  high  grade  productions  born  of  experience. 
Students  of  the  motor  carriage  subject  recognize  and  appreciate  that  this  is  so. 

The  Automobile  Club  of  America  has  decided  that  a  Winton  Hydro- 
Carbon  Motor  Carriage  shall  represent  it  and  compete  for  first  honors  in  the 
International  Race  to  be  held  in  France  during  the  coming  season.  This  club's 
membership  includes  all  the  leading  automobilists  in  America.  If  our  produc- 
tion was  not  practical  and  thoroughly  reliable  the  Winton  Motor  Carriage 
would  not  be  called  upon  to  win  American  honor  in  this  prospective  great 
event 

WRITE    FOR    CATALOG, 

THE  WINTON  MOTOR  CARRIAGE  CO.. 


CLEVELAND,  OHIO,  U.  S.  A. 
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STEAM  BOILER  NUMBER, 

DECEMBER  6th,  1899. 

Symposium  of  Steam  Vehicle  Engineering! 


Dealing  thoroughly  with  this  most  interesting 
problem  as  related  to  vehicles. 


LEADING    ARTICLES. 

Steam  Boilers  for  Motor  Vehicles,  by  R.  L  Clegg. 

General  Data  on  Steam  and  Fuel,  by  A.  H. 

Advantages  of  Circulation,  by  S.   D.   Mott, 

Efficiency  of  Small   Boilers,  etc.,  by  A.    M.  Herring. 

Automobile  Generators  Under  the  Law,  by  Perry  B,   Rawson. 

Considerations  in  the  Design  of  Vehicle  Boilers,  by   P.  M.  Heldt. 

Shell  or  Water  Tube  Boilers?  by  Wellington  P.   Kidder. 

Boiler  Feeding   Apparatus,  by  R.   I.  Clegg. 

A  Practical  Method  of  Utilizing  Exhaust  Steam,  by  Edwin   Kilburn. 

Oil  Fuel  Burners,  by  R.  I.  Clegg. 

A  Coil  Boiler  for  Automobiles,  by  W.  H.  Wakeman. 

The  Elihu  Thomson  Flash   Boiler  and  Steam  Vehicle  System,  by  L.   H. 

Design  for  an  8  H.   P.   Water  Tube  Vehicle  Boiler,  by  H.   K.    Burr. 


Vehicles,   Boilers  and  Engines  described  and  illustrated 

64    PACES.  56    CUTS. 

PRICE,     10    CENTS,    STAMPS    OR    COIN. 


SUBSCRIBE    rROM    THIS    NUMBER. 
«7.00  A    TEAR  IN    ADVANCE. 


THE    HORSELESS   AGE, 


160    NASSAU    STREET,    N.    Y. 


No.  ST.  J<n.  M,  ISOO. 


THE   HORSELESS   AGE. 


FOR  AUTOMOBILES 

use  THE  CDIBON  LALANOt  aATTKRltS. 


eOlftON  MAHUf  AOTUniNa  COMPANY. 
■  ixMia,  '•kra'iTDK  ii»  nrTM  •viwvE.  Mm  tank 


HAND  AND  POWER  PUMPS  l^'^^,:^:;, 

of  Auiotnobilcs  and  Pneumatic  Tired  Wagons 

GLEASON-PETERS  AIR  PUMP  CO., 

MANUFACTURERS, 

20  WEST  HOUSTON  STREET.         NEW  YORK.  U.  8.  A. 


HASBROUCK  AUTOMOBILES  AND  LAUNCHES. 

EQUIPPED  with  The  Hasbrouck  Motor,  the  ONLY  ABSOLUTELY 
Odorless  Gasoline  Engine  "n  the  market.  We  say  odorless  and  we 
MEAN  odorless,  and  will  demonstrate  it  to  any  one  wishing  to  investigate.  It 
is  NOISELESS  and  ABSOLUTELY  SAFE.  Automobiles  in  Runabout 
and  Surrey  styles.     Modified  Stanhope  pattern.     Launches  from  20  to  50  feet- 


OROCR    NOW    FOR    SPfltNO 
OELtVERV. 


HtSBROUCK  MOTOR  CO .  68  Broad  Street.  New  Verk 


SPECIAL  OFFER. 


BACK   NUMBERS. 


■  ^^tf^^-^^V^r^^^t^W^^/N^ 


We  have  no  more  complete  files  and  have  decided  to 
offer  miscellaneous  back  numbers  of  THE  HORSELESS 
AGE,  from  December,  1896,  to  March,  1899,  at  the  fol- 
lowing prices: 

xa    Assorted,  .  .  •  $i.oo 

6  <<  ....  50  cento* 

Forels^,  5   and   3;  shlllinicS)    respectively.  ; 

The  Horseless  Age, 


American  Tract  Society  Building, 

NiAAAU  And   spruce  Streets, 


NEW    YORK. 


THE   HORSELESS   AGE. 


V«l.  i  K«t 


THE 

QEOHETRIC  LINE 

Of  tools  for  screw  machine  work  are  used  and  recom- 
mended by  all  leading  manufacturers  because  ibey 
possess  so  many  points  of  superiority  over  old 
methods. 

If  you  arc  interested  in  screw  machine  Work  of  any 
kind  it  will  pay  you  to  investigate  this  line  of 

Adjustable  Self-Opening  Screw  Cutting  Die  Heads, 
Adjustable  Collapsing  Taps,  and 

Adjustable  Hollow  Milling  Tools, 

Manutaeiiind  by  th» 

GEOMETRIC  DRILL  CO., 

Westville,  Conn.,  U.  S.  A. 

D£SCRtPm£ 
MA  TT£R  00  DtUMD. 


IMPROVED  HILLING  HAGHINES. 


°4 


UmVERSIL.  PUII. 
UNCOLN.  OUPIEI. 
VERTIOIl,  HID 

4NQ  PHOflli.  .  .     I 

SCVElUt    S12U   ftf    EACIt.  ' 


I 


No.  14  1npn>T«it  PUm  MiUw, 


QiMck  return  ta  fafr/t. 

\  Quick  rtnrat  ft  foA/«, 
-  >/•>¥  form  0/  l*M. 


warn  w«  roa  scvaha* 


^ 


Mm]  k  l]ijpi  Mm  for  Kiniifutiire  of  iatntti] 

The  Carvin  Machine  Co., 

PhilwUphia:     I'tieC^mii  Ma.iiuw  C^..  ji  H.Mb  Sl 

Caitrafo:      Munmng,   %!.-.. .«II  &   \r.ora.  »•  S.  OmmI  $*. 

Dwlai:    nautadwUu-<'inUaMi.uM<.-Kkli«ti.  A.  G,  *f  fcatShnM 

Bwte  C  •  GvnsMay, 

l.oiid<M      C.  W.  BonM,  CriSltM  ft  Ca ,  l4>dnu  Sfun,  1  ■%■!■  I 

Pvu:    Mgwigwiwry  A  Co..  J  ftodavfJ  M^Bili.  ffk.  rro 


STEAM  AUTOMOBILES it» 


1  u*^ 


v^    C 


'HIS  natty  carnage  now  ready 
Other  styles  in  preparation,  in- 
cluding  detiTcry  wagons. 


4 
1 


Come  and  see  our  Exhibit  at  the 
Cyde  and  Automobile  Show,  Madison 
Square  Garden,  New  York,  January  20th 
to  27th. 


FOSTER  &  e©..  [•    ROeHESTER.  N.  Y. 


i 


■•>■' 


_d 
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A    PERFECT   AUTOMOBILE    EQUIPMENT. 


THE 


EMPIRE  BALL-BEARING  AXLE 


AND 


ROBERTS'    WHEEL. 


PATENTED. 


M  tm0  axh,  ihoroughty 
ttsted  by  actuai  u$e 
under  all  elassea  of 
nhieha.  giving  perfect 
eatisfactton. 


£$pMiat/y  mdapted  to 
automobiles  and  htorf 
trucks.  Mamet  of 
users  and  tesUmontait 
turnia/ied  on  applicO'g 
tion. 


NONE  SO  NEAR  ANTI-FRICTION. 

SUPERIOR  TO  ANY  OTHER  AXLE   FOR  ALL  KINDS  OF 

MOTOR    VEHICLES. 


AXLE   DEPARTMENT. 


THE  CHICAGO  5CREW  CO., 

Address  all  communications  to  the  Company. 


CHICAGO,  ILL. 


Send  for  Catalogue; 


Facts  About  Storage  Batteries. 

By  Isaiah  L.  Roberts. 


OTHER    INFORMATION  ON  THIS  SUBJECT  BY 
WELL-KNOWN  EXPERTS  CONTAINED  IN  OUR 


STORAGE    BATTERY    NUMBER,      issue   of  September  27th, 


PRICE.    10   CENTS.  STAMPS   OR    COIN. 


c«!5!ii^«i4' UPRIGHT  DRILLS 


From  a  light  Friction  Drill  to  m  47'la,  B.  O.  P.  P.  Drill. 
SEND  FOR  CATALOGUE. 


W.  F.  and  John  Barnes  Co., 

996  Ruby  Street,      -      Rockford,  111. 


KUVL 
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THE   MOTOR  TIRE 

that  has  given  the  best  satisfaction.     It's  been  tried  under  all  conditions  and  we  have  yet  to 
receive  a  complaint. 

WRITE    FOR    PRICES   AND   CATALOGUE. 

THE  GOODYEAR  TIRE  &  RUBBER  CO.,  Akron.  Ohio.  U.  S.  A. 

MOTOR   WHEELS- 

STEERING 
DEVICE 


WITH 


BALL 
BEARINGS. 


R  I  IVI 3,   ^'*^^<^^'^'''  Shape  and  Flat  Base 

FLARING    EDGES    IF    DESIRED. 


WESTON-MOTT   CO.,   Utica,  N.  Y. 
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va.  K  «& 


STEAM  IS  THE  BEST  POWER  FOR  AUTOMOBILE! 

Steam   Motor  Wagon. 


THIS  STYLE   NOW 
READY. 

OTHER   STYLES  TO 
FOLLOW. 


lT 


THE    Carria^     tUuurated 

'      here  is  onr  that  will  «it- 

isfy  ihe  most  critical,  (or  in  it 

>&  combined  the  fi(<ciii  ca: 

.    ,      ivofk  and  the  bc&c  mac-..^' 

\  J      <kill  and  workmanship.  an<tl 

is  the  most  pr^irtical  and  r^at' 

factory  pleasure  carriage 

can  have; 


FOR  FULL  PARTICULARS  AND  PHOTOGRAPH  ADDRESS 

STANLEY    MANUFACTURING    CO. 

No.   117   LINCOLN  STREET.  BOSTON.  MASS. 


DiaiTTond    TT^ires 


\ 


THB 

DIAMOND 

RUBBER  Oa 

AKRON, 

U 


ARE 

EXCLUSIVELY  USED 

ON 

PUBLIC     AUTOMOBILES 

IN 

New  York, 

Boston, 

Philadelphiap 

Chicago. 

Investigate  their  Record  and  Lcani  Something 
about   Cost   of  Operation  per  Mile 

MADE  .N^AKRON.  o.    j^E    DIAMOND    RUBBER    CO. 


THE  ^KW  YORK 

PUUUC  UB:vAHV 


««ro*l,  t.|NOX   AMD 
riLOtn    rOUNOATlONl. 
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EVERY  WEDNESDAY. 
DEVOTED  TO  MOTOR  INTERESTS. 


Vol.  V. 


NEW  YORK,  JANUARY  2i,   1900. 


No.  17. 


THE    HORSELESS    AGE. 

H  p.  UrOEBSOLL,  Editor  and  Proprietor. 

Publication  Office: 

AauRiCAK  Tract  SoaEtr  Building,  l5o  Nassau  Stmet, 

NEW    YORK. 

n.  I  CUGG,  HMliulai  Utsr. 

SUBSCRIPTION.  FOK  the  United  States  and  Camaoa, 
$3.00  a  year,  in  advance.  For  all  foreign  countries 
included  ID  tbe  Postal  Unioo.  $3.00. 

COMMUNICATIONS.— The  Editor  will  be  pleased  to  receive 
communications  on  trade  topics  from  any  authentic 
source.  Tbe  correspun dene's  name  should  in  all  cases 
be  given  as  an  exndence  of  good  faitb,  bat  will  not  be 
published  if  specially  requested. 

Cy  One  week's  notice  required  for  discontinuance  or  change 
of  adveniseracots. 


The  Horsbless  Age,  150  Nassau  Street.  New  York. 
Ent«re<l  at  the  New  York  post-office  as  second  class  matter. 


on  McconnC  of  tke  e«c«»»tT*  dlMcoanto  ctamrvotf 
by  Mciw  Tork  baakfl  <»*  Mtnall  cfaecba  andcr  Ibclr 
■c«r  mle.  •obacrlb^ra  are  reqacafcd  to  remit  t>x 
VN>at  oaic«  or  Kxpresa  money  order  or  7t.  V.  draft. 


Resume. 


The  preliminary  work  whidi  The  Horseless  Age  mapped 
out  for  itself  last  iall  is  now  accomplished.  That  work  was 
twofold — reform  and  education.  The  labor  of  reform  was 
the  most  arduous  and  the  most  imperative.  The  integrity  of 
the  industry  was  threatened,  ^[cn  high  in  financial  and  polit- 
ical circles  had  fastened  like  vampires  upon  it  and  were  drain- 
ing its  blood.  They  had  organized  for  this  purpose  the  most 
gigantic  stock-jobbing  sclieme  in  the  history  of  Wall  Street. 
Colonel  Sellers  was  a  short'Sighted  visionary  in  comparison 
with  them.  The  Lead  Cab  was  to  be  made  a  household  neces- 
sity. Companies  with  an  aggregate  capitalization  of  nearly 
$150,000,000  were  incorporated  on — nothing.  The  storage  bat- 
tery, on  the  exploitation  of  which  the  vast  scheme  was  based,  is 


of  limited  use  in  motor  vehicles  at  best,  and  the  particular 
type  the  Trust  is  promoting,  while  successful  in  stationary 
work,  is  admitted  by  all  competent  authorities  to  be  unfitted 
for  this  service.  On  such  a  rotten  foundation  was  this  Babel 
Tower  of  speculation  built.  The  rottenness  has  finally  been 
exposed  and  the  whole  structure  is  toppling  over  upon  the 
builders. 

The  labor  of  education  was  a  much  pleasantcr  task.  In  our 
Steam  Boiler  and  Explosive  Motor  Numbers  we  essayed  to 
concentrate  atlt-ntion  upon  the  two  motive  powers  which  of- 
fer the  greatest  promise  in  the  new  field  of  locomotion  and  to 
prc-cnt  ihe  underlying  principles  of  each  type  ol  motor  in  its 
application  to  ihe  propulsion  of  vehicles.  We  fortunately  se- 
cured the  co-operation  of  a  number  of  engineers,  who  have 
made  a  study  of  these  special  branches,  and  were  thus  en- 
abled to  present  a  valuable  compilation  of  practical  articles  in 
each  number.  In  fact,  at  this  stage  of  the  industry,  each  of 
these  numbers  is  a  handbook  of  Its  particular  branch  of  motor 
vehicle  engineering,  containing  more  up-to-date  technical  in- 
formation  than  is  to  be  found  in  any  other  single  volume.  If 
wc  have  lorn  down  we  have  also  built  up.  For  the  rosy 
visions  oi  the  promoter  wc  have  attempted  to  substitute  the 
sober  judgment  of  common  sense;  for  the  quicksand  of  over- 
capitalization and  wild  exaggeration  a  safe  foundation  of  sci- 
ence and  attested  fact. 

The  influence  of  the  promoters  of  the  Lead  Cab  speculation 
has  been  most  hostile  to  the  best  interests  of  the  industry. 
They  have  had  at  their  command  all  the  agencies  (hat  political 
influence,  financial  prestige  and  resources  could  afford.  They 
subsidized  the  press,  intrigued  against  opposing  interests,  blus- 
tered and  misrepresented  to  bamboozle  the  public  and  unload 
their  worthless  stocks.  They  have  been  only  partially  suc- 
cessful. The  plot  is  revealed,  and  they  are  now  on  the  de- 
fensive. The  State  banking  officials  have  had  occasion  to  in- 
vestigate some  of  their  peculiar  transactions,  and  the  unfor- 
tunate atuckholders  in  their  watered  companies  must  soon 
join  in  the  demand  for  investigation.    The  Trust  is  too  rotten 
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to  be  long  shielded  by  political  influence  or  any  other  consid- 
eration, for  if  such  questionable  methods  as  they  have  resorted 
to  arc  to  pass  without  condemnation,  the  public  must  be  ex- 
pected to  lose  all  confidence  in  its  fiduciary  institutions  and 
its  financial  leaders. 

Other  promotion  enterprises  nearly  as  culpable  have  been 
or  are  being  brazened  in  the  public  mart  because  of  the  pop- 
ularity of  the  automobile:  but  they  are  all  pigmies  compared 
with  the  giant  Lead  Cab  Trust.  The  Ii<iuid  air  swindlers 
reaped  a  rich  harvest  in  Boston  for  a  few  weeks,  but  their 
career  was  cut  &hort  by  the  exposure  of  The  Horseless  Age. 
The  hot  water  promoters  in  New  York  have  procured  the 
listing  of  their  stock  on  the  curb  and  arc  apparently  kicking 
it  about  from  one  to  the  other  to  secure  quotations,  but  since 
the  Lead  Cab  Trust  has  got  into  "hot  water,"  loo,  the  backers 
of  this  scheme  would  do  well  to  get  out  of  it  before  they  are 
burnt 

The  long  comedy  of  the  promoters  is  concluding  with  a 
roaring  farce.  It  is  the  Anglo-American  Rapid  Vehicle  enter- 
prise, recently  brought  out  here  by  Lead  Cab-Corn  Pith  Gibbs. 
Lllipnt  Lawson,  Parson  Pennington  and  their  company  of 
special  artists  in  prevarication,  bombast  and  intimidation. 
The  funniest  part  oi  it  is  that  these  late  interlopers  do  not 
realize  that  they  are  playing  a  farce.  They  actually  take  them- 
selves seriously  and  arc  not  aware  that  the  American  investor 
understands  ihcm  and  is  tired  of  their  shallow  tricks.  In  the 
light  of  the  past  career  of  this  precious  trio  and  recent  events 
in  the  stock  market  here,  their  appearance  on  the  scene  at  this 
time  is  little  short  of  impudence.  Their  worn-out  performance 
will  not  be  tolerated. 

In  our  efforts  to  purify  tlic  industry  and  encourage 
its  development  along  sound  engineering  lines,  we  feet 
that  we  have  had  the  support  of  all  who  have  its  welfare 
at  heart  The  pathway  is  clearer  and  the  future  surer  for  the 
plain  truths  that  have  been  spoken.  Some  we  have  alienated. 
That  we  expected;  but  time,  we  believe,  will  convince  them  of 
the  wisdom  of  our  course.  If,  when  their  eyes  are  finally 
opened  to  the  facts,  they  still  stand  on  the  side  of  cliicanery 
anl  fraud,  we  shall  be  proud  of  their  disapproval.  From  now 
on  the  stock  jobber  and  the  manufacturer  part  company.  Let 
the  line  remain  sharply  drawn. 


A  Simon  Pure  Automobile  Exhibition 
Needed. 


The  opinion  seems  to  be  general  among  our  motor  vehicle 
manufacturers  that  a  successful  automobile  exhibition  could 
be  held  next  May  or  June  under  the  auspices  of  the  Automo- 
bile Club  of  America.  The  undeveloped  state  of  the  industry 
and  the  want  of  a  proper  orgaoitatton  to  act  as  sponsor  have 
until  the  present  time  rendered  a  representative  exhibition 
impossible.  The  few  opportunities  the  public  has  had  of  be- 
corairq  familiar  with  the  automobile  have  been  afforded  by 


promoters  of  bicycle  or  electrical  exhibitions,  who  rtxognized 
the  popularity  of  the  automobile  as  a  leading  attraction  for  the 
more  familiar  portions  uf  their  srhows.  Such  exhibitions  were 
no  doubt  productive  ot  good  and  wc-re  the  best  that  could  be 
expected  under  the  circumstances. 

The  situation  haii  changed,  however.  We  have  in  the  Auto- 
mobile Club  of  America  an  organization  well  Btted  to  tmder- 
take  the  work  of  an  exhibition.  .\i  a  neutral  body,  aloof  from 
commercial  entanglements  and  animated  by  a  worthy  ambition 
to  further  the  interests  of  the  new  infUistr>-  as  a  whole,  its 
position  is  one  of  impartial  dignit}'.  It  has  and  can  hold  the 
respect  and  confidence  of  the  entire  industry,  and  should  it  set 
the  seal  of  its  approval  upon  the  enterprise  the  full  strength  ot 
the  motor  movement  in  the  United  States  to-day  would  no 
doubt  be  shown. 

The  only  objection  which  we  have  heard  to  the  proposition 
to  hold  an  exhibition  at  this  time  is  that  it  would  conflict  with 
tlie  Paris  Exposition.  Most  of  the  manufacturers,  it  is  said, 
would  be  absent,  and  the  best  examples  of  their  workmanship 
would  be  on  show  there.  While  this  argument  has  some 
weight,  we  do  not  think  it  prohibitory.  Those  who  contem- 
plate visiting  the  Paris  Exposition  could  easily  arrange  their 
plans  to  allow  for  the  exhibition  on  this  side  of  the  water,  too. 
M:Lny  vehicles  which  could  not  be  completed  in  time  to  enter 
at  Paris  in  April  might  be  finished  for  a  home  exhtl>ition  in 
May,  and  m  the  case  of  the  larger  manufacturers  duplicates  of 
the  same  model  could  be  spared  for  both  occasions. 

The  important  point  to  bear  in  mind  is  tliat  the  industry 
on  this  side  of  the  Atlantic  is  languishing  from  too  much  pro- 
moting and  too  little  performance,  and  that  a  successful  ex- 
hibition would  restore  confidrnce  and  give  a  much  needed 
stimulus  to  legitimate  manufaciurc.  Tlic  most  promising  Geld 
for  our  makers  is  the  home  market,  and  this  should  be  first 
in  their  thoughts.  All  that  is  re<iuircd  to  insure  success  is  that 
the  Automobile  Club  should  offer  its  auspices  and  make  tlic 
announcement  as  early  as  possible,  in  order  to  give  as  much 
time  as  possible  for  preparation.  The  necessary  support  will 
be  forthcoming. 


What  Does  It  Cost? 


Does  it  never  occur  to  the  daily  newspapers  and  other  hyp- 
notized supporters  of  the  Lead  Cab  Trust  to  ask  themselves 
the  quHtloD,  What  does  it  cost?  The  mere  fact  that  storage 
battery  cabs  or  omnibuses  are  put  in  service  proves  nothing 
further  ;han  that  the  promoters  have  sufficient  funds  to  keep 
up  the  bluff.  It  makes  no  dtfTcrence  to  this  class  of  financiers 
whether  the  business  is  profitable  or  not,  provided  they  can 
make  the  investing  public  think  it  is.  What  becomes  of  the 
enterprise  after  they  have  unloaded  the  stock  is  a  matter  of 
absolute  indifference  to  them.  The  victims  can  then  struggle 
with  the  deficit  and  lay  out  more  money  in  the  hope  of  turn- 
ing the  balance  in  favor  ol  the  stockholders.    The  Lead  Cab 
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and  the  LeaO  "Bus  arc  preposterous.  The  maintenance  of 
storage  batteries  m  buch  service  is  positively  ruinous.  Per- 
haps the  investigation  into  the  State  Trust  Co.'s  loans  may  afiord 
US  an  inkling  of  the  cost  of  Lead  Cab  promotions,  if  not  of  the 
openition  of  Lead  Cabs. 

Lead  Cab  Financiering. 


We  quote  the  following,  headed  "How  an  Ofiicc  Boy  Got 
$£,000,000,"  from  the  New  York  Herald  of  Jan.  21.  It  is  the 
beginning  of  trouble  (or  the  Lead  Cab  Trust: 

New  light  was  thrown  yesterday  upon  the  deal  by  which  the 
syndicate  in  control  of  the  State  Trust  Co.  was  enabled  to  bor- 
row $2,000,000  on  the  collateral  note  given  by  Daniel  H.  Shea, 
oflice  boy  for  Thomas  F.  Ryan.  The  securities  which  were 
pledged  tu  cover  the  loan  were  those  which  had  been  secured 
through  a  compromise  between  the  Storage  Battery  Co.  and 
the  Electric  Vehicle  Co. 

For  several  years  Isaac  L.  Rice,  who  now  lives  at  West  End 
Ave.  and  Seventy-ninth  St.,  was  president  of  the  Storage  Bat- 
tery Co.  For  many  months  his  company  had  difficulty  in 
maintaining  its  position,  but  ultimately  he  obtained  control  of 
most  of  the  importan:  patents  on  storage  batteries. 

During  its  financial  struggle  the  Storage  Battery-Co.  gave 
to  the  Electiic  Vehicle  Co.  the  right  to  use  storage  batteries 
on  vehicles  all  over  the  country,  agreeing  to  sell  batteries  and 
machinery  to  that  company  at  all  times  at  15  pcr  cent,  below 
the  market  price. 

When  the  boom  in  Wall  Street  arrived  those  who  control 
the  affairs  of  the  Stale  Trust  Co.  formed  a  syndicate  for  the 
purpose  of  talcing  over  the  Storage  Battery  Co.  This  they 
did  after  a  keen  contest  with  Mr.  Rice.  But  they  did  not  get 
control  of  the  majority  of  the  stock  until  after  its  price  had 
been  jumped  from  $20  to  $i.»  per  share. 

After  their  plans  were  fully  matured  Mr.  Rice  was  forced  out. 
He  went  from  the  Storage  Battery  Co.  to  the  Electric  Vehicle 
Co.,  of  which  he  became  president.  This  concern  had  been 
organized  under  the  laws  of  New  Jersey,  and  had  been  author- 
ized to  issue  $5,000,000  worth  of  preferred  stock  and  SS.W».- 
000  worth  of  common  stock.  The  common  stock  had  been 
disposed  of  to  its  full  issue  and  $1,000,000  worth  of  the  pre- 
ferred stock  had  been  disposed  of  before  Mr.  Rice  look  active 
control,  He  found  still  in  the  company's  treasury  $4,ooo.tx» 
worth  of  preferred  stock,  which  the  (firectors  had  the  right  to 
dispose  of  as  they  best  saw  5t. 

In  the  meantime  the  Storage  Battery  Co.  was  under  the 
control  of  William  C.  Whitney.  P.  A.  B.  Widener.  Thomas  F. 
Ryan,  Anthony  N.  Brady  and  others.  The  controlling  syndi- 
cate was  disturbed  when  it  found  a  record  of  the  contract  en- 
tered into  between  the  Storage  Battery  Co.  and  the  Electric 
Vehicle  Co.,  giving  the  hlter  the  right  to  call  for  batteries  and 
machinery  below  the  market  price.  An  acrimonious  dispute 
arose,  resulting  in  threats  of  legal  proceedings.  An  ultmiatum 
was  delivered  to  Mr.  Rice,  who  promptly  hurled  it  back. 

At  this  juncture  James  R.  Keene  was  called  upon  to  use  his 
power  to  bring  about  a  compromise.  The  result  was  a  confer- 
ence, which  was  held  the  latter  part  of  last  April  in  the  Wal- 
dorf-Astoria, at  which  were  present  beside  the  members  of  the 
syndicate.  Elihu  Root,  now  Secretary  of  War;  James  R. 
Kecne  and  Mr.  Rice.  Mr,  Rice  maintained  his  position,  de- 
clanng  that  a  contract  was  a  contract  and  that  any  com- 
promise which  was  to  come  must  be  offered  by  his  opponents. 


Mr.  Rice,  freely  admitting  that  the  Electric  Vehicle  Co. 
needed  cash,  made  a  proposition,  which  was  accepted.  The 
Storage  Battery  Co.  was  to  lake  the  $4,000,000  worth  of  pre- 
ferred slock  which  still  remained  in  the  treasttry  of  the  Elec- 
tric Vehicle  Co.  at  50  per  cent,  of  its  face  value,  which  was 
far  below  the  market  quotation.  This  preferred  stock  was  to 
pass  directly  into  the  control  of  the  Storage  Battery  Co. 
Then,  for  the  benefit  of  the  syndicate,  $2,uou,ooo  worth  of  com- 
mon stock  was  to  be  issued  by  the  Electric  Vehicle  Co.  and 
taken  by  the  syndicate  at  par,  that  also  being  below  the  mar- 
ket quotations. 

Pursuant  to  this  agreement,  on  May  13,  i89<>,  permission  was 
secured  in  New  Jersey  for  the  issuance  of  the  additional 
$2,000,000  of  common  stuck.  Instead  of  turning  $4,000,000 
wonli  of  preferred  stock  into  the  treasury  of  the  Storage  Bat- 
tcr>*  Co..  $2,000,000  worth  of  the  preferred  stock  and  $2,000,- 
000  worth  of  the  common  stock  of  the  Electric  Vehicle  Co. 
were  turned  over  by  the  syndicate.  The  other  $2,000,000 
worth  of  preferred  stock  was  taken  possession  of  by  the  mem- 
bers of  the  syndicate.  Tlircc  days  later  the  State  Trust  Co. 
took  as  part  security  this  same  preferred  stock  for  a  loan  of 
$2,000,000  to  Daniel  H.  Shea.  Mr.  Ryan's  office  boy.  This 
$j,ooo.ooo.  it  is  said,  was  used  to  complete  the  transaction, 
paying  for  the  total  of  $6,000,000  of  common  and  preferred 
stock  purchased  from  the  Electric  Vehicle  Co. 

At  this  time  James  R.  Kecne  owned  I.500  shares  of  the 
Electric  Vehicle  Co.'s  stock,  and  for  bringing  about  the  com- 
promise he  was  to  receive  2,500  shares.  Mr.  Kecne,  however, 
became  dissatisfied  when  he  learned  that,  unknown  to  him, 
another  agreement  had  been  entered  into  between  Mr.  Rice 
and  the  syndicate,  which  was  that  the  $4,000,000  in  cash  which 
had  been  paid  to  the  Electric  Vehicle  Co.  should  by  that  con- 
cern be  placed  on  deposit  with  the  Slate  Trust  Co.,  thus  bring- 
ing the  entire  amount  back  to  the  source  from  which  it  came. 
It  should  be  said  here  that  the  individual  members  of  the  syn- 
dicate had  deposited  other  securities  with  the  State  Trust  Co,. 
which  had  advanced  another  $2,000,000. 

Disgusted  at  this  condition  of  afTairs.  Mr.  Keene  threw  upon 
the  market  his  1,500  shares,  causing  the  first  break  in  the  price 
of  the  securities.  He  has  never  seen  the  z.stx)  shares  prom- 
ised to  him. 

The  financiering  methods  of  the  Lead  Cab  promoters  arc  be- 
ginning to  leak  out  at  last. 


ERROR. 

By  an  error  in  placing  tiir  ttiai(i--r,  ihc  last  paragraph  of  the 
anicle  nf  Elwood  HayncK  in  the  Explosive  Motor  Kumt>cr  of 
January  17th,  was  incorporated  in  the  editorial  of  R.  t.  Clegg, , 
entitled  "The  Explosive   Moior."    The  next  lu  ihe  last  para- 
graph in  thai  editorial  is  not  Mr.  Clegg 's,  but  Mr.  Haynes*. 


Commercial  Use  of  Club  Badges. 


In  order  to  prevent  its  badge  from  being  used  to  further 
commercial  schemes,  the  Antoraobile  Club  ol  Great  Britain 
has  forbidden  the  wearing  of  its  badge  in  any  place  of  busi- 
ness. Its  design  may  not  be  painted  as  a  decoration  on  any 
vehicle  except  a  private  carriage  not  connected  in  any  way 
with  business  enterprise.  It  must  not  be  displayed  by  a  mem- 
ber when,  riding  on  a  motor  vehicle  which  bears  any  com- 


mercial  inscription  or  device.  It  must  not  be  worn  by  a  mem- 
ber when  engai^cd  in  any  business  affair  of  an  automobile 
nature.  Violation  ol  any  one  of  these  rules  is  (ollowed  by  for- 
feiture oi  badge.  Similar  regulations  will  no  doubt  be  found 
necessary  here,  as  signs  ot  ihc  virus  of  commcrcialisni  arc 
already  manifested  in  the  American  club,  and  to  preserve  its 
influence  unimpaired  it  is  absolutely  essential  that  those  who 
would  um:  the  club  I'or  stlfish  ends  should  be  effectually  re- 
pressed. 

The  Cycle  and  Automobile  Show. 


The  Cycle  and  Automobile  Show  now  holding  at  Madison 
Square  Garden  offers  little  that  i&  new  in  the  latter  line. 

Foster  &  Co.,  Rocliesier,  N.  Y..  exhibit  three  vehicles — two 
steam  carriages  and  an  electric  runabout  wciKhing  950  lbs. 
and  carrying  a  buttery  of  40  cells,  which,  it  is  claimed,  is  capa- 
ble of  being  charged  in  .45  minutes.  The  motor  weighs  10.4 
]bi.  and  there  are  three  speeds  forward  and  two  backward. 
Transmission  is  by  sprocket  and  chain.  On  level  city  road 
the  vehicle  will  make  50  to  60  miles  on  one  charge.  Strong 
claims  arc  made  for  its  noiseless  »etion. 

The  steam  carriages  are  of  the  runabout  type,  weighing  700 
lb<f.  and  having  as  motive  power  a  vertical  marine  Shipman  en- 
gine giving  6-h,p.  at  600  revolutions  and  wclKhing  60  lbs.,  and 
a  tubular  boiler  coTilainIng  .?oo  J^^-in.  copper  tubes  and  weigh- 
ing tie  lbs.  Transmission  is  by  chain  and  sprocket.  The 
iecd  of  gasohnc  to  the  burner  is  governed  by  hand  by  means 
of  pet  cocks  tliat  can  he  tested  while  the  carriage  is  in  motion. 
No  water  gauge  is  employed.  The  supply  of  water  to  the 
boiler  can  be  regulated  even  on  a  hill  without  leaving  the  seal. 

The  Loomis  Automobile  Co..  Wcstfield.  Mass..  exhibit  a 
light  park  carriage  driven  by  a  gasoline  motor  of  a'.j-h.p. 
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The  Aulomobik  ForecarriaKr  Co..  recently  organized  in 
New  V'ork  to  purchase  llic  L'nitrd  Siates  palcnts  under  the 
KuUslein-VothntT  gasdliiu-  rnrecarriagc  sysiem,  showed  one 
of  these  forecarriagcs  fitted  to  an  ordinary  horse  carnage, 
which  attracted  much  nttentinn.  because  of  the  novelty  of  the 
idea  10  the  Ameru-an  publie.  The  company  will  develop  the 
bu<>inrss  at  once  a-f  rapidly  m  possible. 

Three  wi'H-known  manufacturers  of  electric  vehicles  partici- 
pated— the  Riker  Kleclric  Vehicle  Co..  the  American  Electric 
Vehicle  Co.  and  the  Indiami  Bicycle  Co.  The  Rikcr  Co.  show 
eight  vehicles.  incJuding  a  theater  bti5  and  a  heavy  wagon  for 
delivcrins  mineral  water. 

The  Cieneral  Electric  Automobile  Co.,  of  Philadelphia,  Pa,, 
show  one  of  iJicir  vehicles. 

Con^iderahlc  intc^e^t  is  manifested  in  the  exhibit  of  the 
motor  quadricjxli?  ni  the  Canda  Mfg.  Co..  Carteret.  N.  J., 
n'odeled  after  the  Tic  Dion-Bouton  machine,  but  superior  in 
5nish  and  J5  lbs.  lighter. 

The  central  portion  of  the  frame  which  carries  the  .-saddle 
if  of  seamle'is  tnliing  and  follow^  closely  standard  bicycle  lines. 
Outside  of  this,  at  the  Icvc]  of  the  axles,  is  another  frame  of 
angle  iron  and  steel  brackets.  Braces  connect  the  two  parts 
and  form  a  light,  strong  and  Htifl  structure. 

The  machine  "tracks"  36  in.  in  width,  and  is  46  in.  from 
center  tn  center  of  the  axles.  It  is  7  ft.  6  in.  long  and  3  ft. 
6  in.  wide.  The  wheeN  are  26  in.  diameter,  of  the  tangent 
rt>oke  tendon  t>-pc,  with  3l4-\a.  pneutnatic  tires.  Complete, 
ready  for  service,  tt  weighs  350  lb«. 

The  engine  mounted  over  the  rear  axle,  when  running  at 
normal  speed,  develops  alwmt  iVi  h,p. 

The  speed  has  a  range  of  from  aH  to  25  miles  per  hour. 

Another  interesting  exhibit  is  that  of  the  ElKin  Automobile 
Co.,  Elcin.  II)..  and  Baltimore  Bldg.,  Cht<:a^<i.  Ill  .  who  manu- 
facture gasoline  runalwuts  and  Rascline  delivery  wagons. 
SinKle-cjlindcr  Ottn  cycle  cnKineii  of  <,.h.p.  are  used,  giving  a 
raaximuni  speed  of  15  m'les  an  hour.  There  are  tivu  levers, 
one  for  steering,  the  other  for  rhange  of  speed.  The  weight  of 
the  tjasoline  runabout  is  700  lbs.  It  is  called  the  Winner  and 
has  wheels  of  33  in.  diameter,  tread  of  50  in.  and  wheel  tnse  of 
(^4  in.  The  cnmp.Tny  will  also  turn  out  an  electric  runabout 
called  the  Elgin. 

Manufaciurprs  of  motor  vehicle  bearings  and  tires  repre- 
^enlcd  were:  The  American  Roller  Bearing  Co.,  the  Grant 
.A.xle  and  Wheel  Co..  the  Diamond  Rubber  Co..  and  the 
Consolidated  Rubber  Tire  Co. 


Lead  Cab  Activity  in  Boston. 


The  New  England  Electric  Veiiicle  &  Transportation  Co. 
has  about  60  nicii  in  its  employ,  and  this  number  is  said  to  be 
able  to  handle  ten  times  the  number  oi  vehicles  at  present  in 
operation.  The  company  is  now  running  jo  hansoms,  about 
the  j-ame  numl>cr  of  fir<uigh;»ms.  and  one  or  two  mercantile 
delivery  wagons  in  its  public  service,  tt  has  seven  brouglianis 
or  oihrr  types  now  under  lease  by  the  month  to  private  par- 
tics,  and  anniiunccs  (hat  inside  of  anijthcr  month  it  expects  to 
get  in  ihc  fir.st  oi  a  lot  oi  25  delivery  wagons,  which  arc  to  be 
leased  to  mercantile  estabtishment.s  in  the  city. 

A  new  re-chargmg  station  is  about  to  be  opened  at  the  end 
of  the  Beacon  St.  boulevard,  at  Chestnut  Hill  reser^-oir. 
Brookline.  Ma:>s     This  station  is  imporlam.  since  it  is  at  the 


threshold  of  a  delightful  system  of  drives  through  the  Newtons 
and  Brookline>— a  section  which  electric  automobilists  from 
Boston  ha\-c  hardly  dared  to  risk  on  the  strength  of  a  single 
battery  charge.  The  new  station  will  also  make  it  possible  for 
electric  dehvery  wagons  from  Boston  to  cover  the  Newton 
diiuict 

Boston  aulomobilisls  were  watched  witli  a  good  deal  of 
interest  during  ihc  heavy  snow  ten  days  ago  to  sec  how  their 
vehicles  would  stand  up.  The  Locomobile  Co.'s  carriages 
were  running  in  Newton,  though  the  vehicle  in  use  by  the 
city  of  Boston  was  not  taken  out  because  there  was  no  call 
for  it  in  a  business  way.  The  electric  cab  company  ran  its 
broughams,  but  did  not  send  out  the  open  front  hanaoms. 
Most  of  :he  electric  dcliveo'  wagons  operated  by  various  Bos«j 
ton  concerns  were  in  service.  The  public  cabs  reported  th 
biggest  difHculiy  after  the  fnow  began  to  melt,  for  drifts  near  ' 
the  curb  made  trouble  in  getting  up  to  and  away  from  the 
sidewalks.  One  or  two  of  ihc  cabs  had  diHiculty  in  getting 
back  la  the  central  <itation  in  Ihc  storm  on  accoimt  of  the 
heavy  drain  on  their  batteries.  The  order  to  the  drivers  were 
to  .-.cccpt  no  calls  for  long-distance  service,  and  to  return  to 
the  re-charging  station  after  every  three  or  four  city  calls. 

The  electric  vehicle  combination  in  Boston  expects  to  re- 
ceive 20  open  wagonettes  and  similar  light  vehicles  for  its  sum- 
mer business  about  April  t. 

It  is  said  that  sixteen  out  of  the  twenty-odd  drivers  of  the 
public  electric  cab<:  and  broughams  in  Boston  arc  men  who 
went  to  the  vehicle  company  from  the  street  car  company. 
They  like  the  work  on  the  cabs  betler  than  on  the  rear  plat- 
forms ol  the  trolleys.  Thcj-  get  about  $14  a  week,  do  all  their 
work  within  12  hours,  and  find  the  people  they  have  to  serve 
more  agreeable  than  the  ordinary  street  car  passengers.  One 
or  two  of  thcin  have  secured  positions  in  charge  of  th*;  re- 
charging stations  In  the  <uburbs,  and  these  positions  command 
$25  a  week. 

The  nilwaukee  Automobile  Co/s 
Steam  Runabout. 

This  newly  organised  concern  has  on  tapis  a  stanhope  run- 
about propelled  by  sieam!  Wire  wheels  28  in.  in  diameter 
will  be  used,  with  a>^-in.  pneumatics.  The  tread  will  be  50  in. 
antl  the  length  of  the  wheel  base  58  in.  The  estimated  weight 
is  700  lbs.  The  boiler,  of  15!'^  in.  outside  diameter,  has  350 
;^-in.  copper  tubes,  giving  approximately  50  sq.  ft.  of  heating 
surface,  and  is  tested  to  500  lbs.  cold  water  pressure. 

The  engine  is  a  vertical,  direct-acting,  double-cylinder.  2}4 
X  s'A  stroke,  giving  5-h.p.  at  400  revolutions,  and  speed  ol  30 
utiles  an  hour  if  desired. 

The  company  is  now  entering  orders  for  spring  delivery. 


The  Kidder  riotor  Vehicie  Co, 

The  most  important  of  recent  motor  vehicle  incorporations 
is  th.^t  of  the  Kidder  Motor  Vehicle  Co..  at  Dover,  L>el.,  with 
a  cipital  stock  of  $500,000.  to  manufacture  steam  vehicles  de- 
signed and  patented  by  Wellington  P.  Kidder,  of  Boston, 
Maps.,  known  to  readers  of  the  Steam  Boiler  Number  of  The 
Horseless  Age. 

The  factory  will  be  located  at  New  Haven,  Conn.  The 
boaid  of  directors  is  composed  of  Major  T.  Atwatcr  Barnes, 
president  (president  of  the  New  Haven  Trust  Co.);  Hon.  C. 
C.  Colby,  Sianstead.  Canada.  vice-presi<lrni;  S.  Stevens,  Stan- 
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stCAd,  Canada;  Etisha  Morgan  (president  of  the  Morgan  En- 
velope Co.),  Springfield,  Mass.;  Charles  R,  Bishop  (president 
Bishop  Past  Sc  Box  Co.).  New  Haven,  Conn;  Mr.  Wirden, 
Dover,  Del.,  and  Wellington  P.  Kidder.  Boston,  Mass. 

Charles  K.  Bishop  is  treasurer  and  general  manager.  George 
B.  Barnes,  secretary,  and  Wellington  P.  Kidder,  consulting 
engineer. 

A  factory  has  been  secured  and  work  will  be  begun  si  once 
on  several  types  of  heavy  Vehicles. 


Storag^e  of  Qasolire. 


At  a  recent  meeting  of  the  Automobile  Club  of  America  it 
WIS  decided  to  take  action  for  the  protection  of  automobilists 
who  in  storing  gasoline  lor  steam  or  gasoline  carriages  might 
come  in  conflict  with  the  New  York  city  aiuhorihea.  The 
club  will  retain  lawyers  to  defend  any  automobilist  arrested  for 
violation  of  the  law. 


Griffith's  Calorific  Fuel  Oil  Burner. 


To  siart  the  burner  the  generator  A  is  preferably  heated  first 
by  the  use  of  rusin  wood,  which  is  placed  under  the  generator 
and  rcating  in  the  plate  B;  or  the  generator  can  be  heated  by 
letting  the  oil  (Torch  oil  or  Paragon  oil)  into  the  plate  B, 
This  is  done  by  opening  the  needlepoint  valve  in  the  pipe  D 
(vnlvc  not  shown  in  the  drawing).  The  valve  should  be  closed 
again  after  the  iiurf.icc  oi  the  plate  is  covered.     Darn  a  lighted 


piece  of  paper  on  the  oil  to  heat  it  and  raise  a  vapor,  after 
which  the  oil  will  burn  itself.  Or  the  generator  can  be  heated 
by  the  use  of  a  plumber's  torch. 

The  Dil  tank  leading  to  the  pipe  O  carries  about  5  lbs.  air 
pressure  on  it  .(his  being  sufficient  to  force  the  oil  to  the  gen- 
erator. When  the  generator  A  is  heated,  turn  on  the  supply 
o(  oil  at  the  needlepoint  valve,  connected  with  the  pipe  D,  and 


regulate  the  amount  of  fire  wanted  by  the  flow  of  oil.     This 
needlepoint  valve  can  be  placed  in  any  convenient  place. 

The  oil  passes  up  the  pipe  D  and  into  the  cored  out  chamber 
of  the  generator  A,  where  it  is  converted  into  a  vapor,  and  then 
passes  up  through  the  pipe  K  and  out  the  small  opening  F 
down  through  the  taper  funnel  G,  carr>'ing  witli  it  the  healed 
air,  which  always  siurounds  the  firebox  and  strikes  on  the 
plate  B,  where  it  meets  with  sudden  resistance  and  spreads, 
throwing  the  Hamc  out  and  around  the  generator  A. 

This  oil  vapor  and  air  makes  an  intense  heat  and  gives  per- 
fect combustion.  The  flame  surrounding  the  generator  keeps 
it  always  at  a  high  heat,  at  the  same  time  acting  as  a  spreader 
for  the  flame. 

The  flange  H  is  a  ring  set  over  .\  and  is  used  as  an  addi- 
tional sprrader  when  a  large  firebox  i^  used,  the  idea  being  to 
ihrrtw  the  flame  in  as  large  a  circle  as  possible.  For  small 
bnilers  such  as  are  used  in  wagons  a  burner  6  in.  in  diameter 
is  sufficient. 

All  grades  of  oil  can  be  used  in  this  burner  excepting  the 
common  black  crude  oil,  which  would  quickly  clog  up  the 
vaUe  and  also  the  sm.ill  opening  F.  These  burners  the  in- 
ventor has  made  of  iron,  and  also  brass,  one  working  equally 
as  well  as  the  other.  The  pipes  used  are  extra  heavy  iron  pipe. 
The  whole  affair  is  very  simple  and  inexpensive, 

When  gasoline  is  used  in  this  or  any  other  burner,  take  the 
carbureted  air  oPF  the  oil  in  the  tank  by  a  pipe  connected  to 
the  pipe  D,  and  below  the  valve.  After  the  air  has  been 
pumped  on  the  gasoline,  let  it  stand  a  moment,  then  open  up 
the  v.ilve  and  allow  the  air  to  enter  the  [npe  D  and  into  the 
burners.  Light  same  urdcr  the  generator  as  ordinary  gas,  and 
continue  as  previously  directed, 

This  burner  is  the  invention  of  Daniel  D.  Grifliths.  Chi- 
cago. III. 


Bibliography. 


"Lc»  Moteurs  a  Explosion;"  by  M.  George  Morean.  This 
comprehensive  work,  some  435  pages,  goes  thoroughly  into 
the  general  study  of  the  explosive  motor  and  the  phenomena 
of  its  action.  Some  knowledge  of  the  higher  mathematics  ts 
necessary,  though  in  the  main  an  elementary  acquaintance 
wilt  suffice.  Considerable  of  the  material  is  to  be  found  in 
other  works,  but  the  arrangement  is  commendable,  useful  and 
brought  up  to  date  in  most  convenient  form. 

The  author  gives  most  of  his  attention  to  theory,  and  his 
work  gives  few  details  of  actual  working  motors,  though  many 
will  find  this  no  disadvantage. 

The  volume  is  in  French  and  published  by  La  Librairic 
Pol>technique,  15  Rue  de$  Saints-Peres,  Paris. 

The  Judges'  Report  of  the  Liverpool  Trials  of  Motor  Vehi- 
cles. Edited  by  E.  S.  Smith,  Hon.  Sec'y-  ^SS  pages.  Price, 
5  shillings. 

Our  English  correspondent  has  already  made  some  selec- 
tions  from  this  volume,  and  we  are  glad  to  note  its  scope  and 
ttcatmcni.  Many  illuslratirjns.  both  line  and  half-tone,  with 
dimensions,  freely  given  in  the  text  and  .sketches,  are  provided 
and  the  tests  have  been  tabulated  at  considerable  length.  The 
voliune  is  a  necenstty  to  any  one  interested  in  the  progress 
of  hea\-y  vehicle  construction,  and  the  thorough  and  impartial 
trials,  as  well  as  the  ^^ubxequent  compilation  of  data,  are  most 
adniir.ible.  • 

Published  by  WInslanlcy  &  Watkina,  16  Cable  Su,  Liver- 
pool.  England 
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LONDON  NOTES. 


London,  Jan.  lo. 
000,000,000,0001 

Quite  a  wave  of  excilcment  has  prevailed  in  automobile  cir- 
cles in  London  this  week  in  connection  with  projected  doings 
in  America.  For  some  weeks  there  has  been  quite  unusual 
activity  at  40  Holbom  Viaduct,  £.  C,  where  arc  situated  the 
offices  of  the  British  Motor  Co..  Ltd.,  and  the  Pennington 
Motor  Co.,  Ltd.,  especially  since  the  return  of  Mr.  H.  J.  Law- 
son  and  Mr.  E,  J.  PenninRton  from  .^^Ierica  In  connection 
with  the  Anglo-American  Rapid  Vehicle  Co.  transaction.  I,it- 
tJe  information  has  been  allowed  to  leak  out,  but  I  hear  that 
quite  a  number  o(  Daimler  motor  cars  and  bodies  for  Penning- 
ton vehicles  have  been  dispatched  to  America  from  the  works 
of  Stirling's  Motor  Carriages.  Ltd.,  Hamilton,  N.  B.,  as  aUo 
several  motor  tricycles  and  a  33*h.p.  racing  car.  From  what  I 
can  hear,  Pennington,  who  left  for  New  York  on  the  30th  ult., 
proposes  to  hold  an  automobitc  exhibition  in  that  city,  and  in 
addition  to  organize  several  race  meetings,  with  the  view  of 
popularizing  the  automobile.  In  any  case,  Mr.  C.  G.  Wridg- 
way,  of  the  Pennington  Motor  Co.,  is  probably  in  America 
by  this  lime,  while  Mr.  C.  Jarrott  and  other  members  of  the 
staff  of  the  British  Motor  Co..  Ltd.,  will  sail  on  the  toth  inst. 
Messrs.  Jarrott  and  Wridgway  are  two  of  the  leading  Eng- 
lish motor  tricyclists,  and  in  England  made  several  excellent 
performances  on  the  track  during  the  past  year.  As  I  have 
said,  very  little  information  has  been  allowed  to  leak  out  as  to 
what  all  this  activity  means,  so  we  shall  have  to  sit  quiet  and 
await  developments. 

IHE  TARE   WBICHT  OF    HRAVV    MOTOR    VKHIC1.£$. 

For  some  time  past  there  has  been  aii  agitation  in  this 
country  in  favor  of  an  increase  in  the  legal  tare  weight  limit 
of  heavy  motor  vehicles.  Meetings  in  connection  with  the 
matter  have  been  held  by  both  the  Liverpool  Self- Propelled 
TrafiRc  Association  and  the  Automobile  Club,  as  a  result  of 
which  it  was  decided  to  ask  the  Local  Government  Board  to 
receive  a  deputation.  This  week  the  President  of  the  Board 
has  replied  that  since  the  Board  arc  not  at  present  prepared 
lo  initiate  legislation  with  the  object  proposed,  it  does  not 
appear  that  there  woxild  be  any  advantage  in  its  receiving  a 
deputation.  A  report  on  the  subject  is,  however,  being  pre- 
pared and  will  be  submitted  to  the  President  of  the  I*ocaI 
Government  Board  at  an  early  date. 

AN   KXTfJCSlVfi   Ai;TOMORlI.e  TOI/tl.NG   WHKUF- 

\t  Stechford.  near  Birmingham,  a  company  known  as  the 
British  Motor  Touring  Co.  has  during  the  past  year  been  very 
successful  in  running  motor  cars  to  places  of  interest  in  the 
district,  and  intends  lo  extend  the  business  very  much  this 
year.  In  fact,  they  have  on  hand  the  most  extensive  scheme 
in  connection  with  automobile  tours  that  has  ever  been  at- 
tempted. They  have  placed  orders  for  close  upon  60  vehicles 
and  are  arranging  branches  in  a  number  of  towns  and  seaside 
resorts  in  the  country,  from  which  motor  trips  and  tours  rang- 
ing from  an  afternoon  to  a  fortnight  are  to  be  run.  The 
charges  are  to  be  inclusive  of  board  and  accommodation,  so 
that  it  will  be  pof.tible  to  make  one  payment  and  enjoy  a 
week's  or  a  fortnight's  outing  in  an  automobile. 

THE    WOLSBLKV    HASOLIMR  CAKRIAGS. 

A  new  two-sealed  carriage  i?  about  to  be  pot  on  the  market 
by  the  Wolscley  Sheep  Shearing  Co.,  Ltd..  of  Alma  St.  Bir- 
mingham.   The  carriage,  which  is  graceful  in  appearance,  is 


well  sprung  and  is  fitted  with  cycle  type  wheels  and  pneumatic 
tires.  The  motor  is  of  the  horizontal  type,  with  water  jacket 
and  electric  ignition.  The  diameter  of  the  cylinder  is  4J4  in. 
and  the  stroke  5  in.  Three  speeds  forward— 6,  14  and  22  miles 
an  hour — as  also  a  reverse  motion,  are  provided,  the  transmis- 
sion being  effected  by  a  belt  working  on  cone  pulleys  to  the 
countershaft,  and  from  the  latter  to  the  rear  axle  by  the  usual 
sprockets  and  chains.  The  carriage  measures  7  fL  3  in.  by  4 
ft.,  and  complete,  with  gasoline  and  water  for  a  run  of  100 
miles,  weighs  1,340  Jbs, 

TUB   AlJTOMOaiLK  CU'U's    IOOO.MI1.E  TRIAU 

Arrangements  are  progressing  apace  in  respect  of  the  Auto- 
mobile Club's  i.ooo-mile  trial,  which  is  lo  be  run  off  in  the 
spring.  During  the  past  two  or  three  weeks  the  secretary  of 
the  club  has  been  engaged  in  traveling  over  the  projected 
route,  and  has  held  meetings  at  Bristol,  Birmingham,  Man- 
chester, Edinburgh.  Newcastlc-on-Tync,  Leeds  and  Sheffield 
in  connection  with  the  proposals  to  hold  one-day  exhibitions 
in  those  towns.  At  each  ol  the  places  named  a  local  commit- 
tee of  airtomobilists  has  been  formed  to  make  the  necessary 
arrangements  for  the  exhibition  of  the  vehicles  which  will  take 
par:  in  the  trials.  As  a  result  of  the  meeting  at  Leeds  it  has 
also  been  resolved  to  form  there  a  Yorkshire  branch  of  the 
Automobile  Club. 

t.OCOUOUILC   CO.  BUYS   Tin  CLARKSaNWTAPEI.   PATENTS. 

About  three  months  ago  I  intimated  in  this  column  that 
Clarkson  &  Capel.  of  the  Clarkson-Capel  Steam  Car  Syndi- 
cate, Ltd..  London.  S.  E.,  were  paying  a  visit  to  America,  as 
a  result  of  which.  I  now  learn,  that  they  have  negotiated  the 
sale  of  the  .American  and  Canadian  patent  rights  in  their  gen- 
erator, condenser,  liquid  fuel  burner  and  automatic  regulator 
lo  the  Locomobile  Co.  of  America.  Those  who  met  the  gen- 
tlemen during  their  visit  to  the  United  States  will  regret  to 
leain  that  the  latter  gentleman  died  of  typhoid  fever  on  the 
last  day  of  the  old  year. 

ANGLO-AAIERICAN   RAPID   VEHICLE  CO, 

This  recently  organized  company  is  now  advertising  Ameri- 
can made  Pennington  and  Daimler  motor  carriages  in  one  of 
the  automobile  papers  here.  I  should  very  much  like  to  see 
one  of  these  cars,  for  if  such  exist  why  this  sending  over  to 
the  United  States  uf  English  built  automobiles,  to  which  I 
reicrred  in  my  las'  letter.  Both  Harry  J.  Lawson  and  E,  J. 
Pennington  and  staff  wilj.  ere  tins  reaches  you.  be  once  more 
in  America  in  connection  with  this  company.  It  is  rumored 
here  that  Pennington  intends  organizing  an  exhibition  of  the 
vehicles  in  New  York;  but  as  I  said  last  week,  little,  if  any' 
news  has  been  allowed  in  leak  out.  and  now  the  scene  of  action 
is  en  your  side  of  the  .Atlantic. 

The  announcement  is  made  this  week  that  in  the  coming 
spring  the  Motor  Car  Club  will  hold  a  hill-clinibing  corape- 
tion  for  motor  cars.  The  scene  of  the  contest  will  probably 
!«  the  steep  Wesicrham  Hill,  in  Kent. 

it  is  a  disappointment  to  automobiltsts  in  this  country  to 
sec  Jan.  i  come  and  go  without  any  challenge  being  sent  to 
the  French  Automobile  Club  for  this  race  from  England.  For- 
mal entries  have  been  received  from  Germany,  America,  Italy 
and  Belgium. 

On  Christmas  day  a  Daimler  wagonette,  carrying  half  a  ton 
of  mail  matter,  was  dispatched  from  Lincoln  on  a  long  route 
lo  the  village  of  New  York.  8  miles  from  Boston,  calling  at 
12  inlermediaic  stations.  The  journey  was  accomplished  in 
3  hours  and  40  minutes,  or  40  minutes  in  advance  of  scheduled 
time.  Tlic  average  speed  for  the  whole  distance  was  10  miles 
an  hour,  despite  rough  roads  and  frequent  stops. 


16 


THE   HORSELESS  AGE. 


roi.  i,  So. : 


COMMUNICATIONS. 


Criminal  Proceedings  Against 
Mr.  Higdon. 


St  Louis,  Jan,  30. 
Editor  Horseless  Age: 

Herewith  I  inclose  a  "second  edition"  of  the  damage  sttit 
filed  against  inc. 

Sunit-  wcck6  agu  I  wrote  yoa  that  these  parties  had  tiled  a 
civil  suit;  but,  a*  you  now  see,  they  have  begtin  criminal  pro- 
ceedings. 

I  desire  to  deny  a  few  of  the  many  errors  in  the  article  pub- 
lished in  ibe  St.  Louis  Republic,  Saturday,  Jan.  20.  igpo. 
My  denials  arc  as  loUows: 

pirst — I  deny  that  my  vdiiclc  made  a  gtreat  noise  or  emitted 
any  smoke  or  steam,  inasmuch  as  the  veriest  novice  in  auto- 
mobilism  would  know  better  than  to  use  a  fuel  which  would 
make  smoke,  or  have  a  vehicle  on  the  street  which  would  make 
a  great  noise.  There  was  absolutely  no  smoke  or  steam 
emitted  by  my  vehicle,  and  [  never  went  on  the  road  with  any 
fuel  which  would  cause  smoke. 

Second— 1  dtny  that  the  vehicle  was  unusual  in  character 
or  con&lruciion.  movement  or  operation,  or  was  calculated  to 
frighten  and  terrify  persons  and  animals.  On  ihc  other  hand, 
my  vehicle  is  a  very  usual  one  and  of  ordinary  construction, 
nut  calculated  to  terrify  or  frighten  anything,  and  I  have  a 
photograph  of  it  showing  a  number  of  small  children  in  it  and 
othtr  children  riding  behind  it  on  sleds.  Surely.  11  it  would 
not  Krrify  small  children,  it  ought  nut  to  frighten  grown  peo- 
ple and  horge$. 

Third— I  deny  that  I  was  negligent  in  the  management  of 
the  vehicle,  On  the  olhcr  hand,  I  have  witnesses  to  prove  that 
I  did  not  approach  the  horses  ncircr  tlian  100  ft,  and  I  even 
alighted  from  my  vehicle  and  ran  to  help  control  the  horse, 
which  the  law  docs  not  require  the  driver  of  an  automobile  to 
do.  and  it  was  purely  a  gratuitous  act  on  my  pari 

Furthermore.  I  have  had  the  care  and  management  of  an 

automobile  almost  four  years,  so  that  it  can  hardly  be  mam- 

taincd  that  I   was  an  unRkillcd  driver — in  fact,  the  want  of 

^kill  was  in  evidence  upon  the  other  side. 

Fourth— I  deny  that  the  vehicle  was  running  al  an  unuKuatty 

-  high  rate  of  <ipeed. 

Fifth — I  deny  that  the  accident  was  the  sole  cause  of  one 
Iady*s  death,  inasmuch  as  it  is  well  known  she  was  suffering 
from  [iiug  Irniihlc  and  had  a  number  of  hemorrhages  prior  to 
the  accident. 

Sixth- The  article  stales  that  I  saw  the  horse  prancing 
when  he  was  12$  yds.  away,  when  the  fact  is  that  the  auto- 
mobile stopped  some  moment?  before  the  driver  ol  the  horse 
tried  to  stop  him,  and  he  kept  going  tnward  the  automobile 
until  he  got  within  about  100  ft   of  it.    Very  truly  yours. 

JOHN  C  HIGDON. 
The  newspaper  clipping  which  Mr.  Higdon  inclosed  gives 
an  account  of  his  indictment  and  arre.st  on  a  charge  of 
feloniously  injuring  Mrs.  Katharine  Ansclm  and  her  daughter 
on  the  Olive  St.  road  on  Sept.  at  by  the  use  of  an  automobile. 
Mr.  Ificfdon  was  subsequently  released  on  $500  bail.  The 
daughter  referred  to.  Mrs.  Pauli.  has  since  died.  Ihc  prosecu- 
tion claims,  of  hrr  injuries  received  on  that  day;  but  the  de- 


fense suie  that  her  end  was  due  to  consumption,  from  which 
she  had  been  a  sufTcri-r. 

Damage  suits  aggregating  ?7.300  are  aUo  pending  against 
Mr.  Higdon  because  of  the  accident. 

THE   INDItTMBNT. 

The  indictment  against  Mr.  Higdon  charges  that  on  Sept 
2!,  1899,  Mrs.  .\nselm  and  Mrs.  HauH  were  driving  west  on 
the  Olive  St.  road,  when  they  met  Mr,  Higdou  in  a  vehicle 
wliich,  10  use  the  language  of  the  bill,  was  propelled  by  steam, 
made  a  great  noise  and  cmittctl  large  quantities  of  smoke  and 
steam,  was  unusual  in  character  of  construction,  movement 
and  operation,  and  calculated  to  frighten  and  terrify  persons 
and  animals.  Mr.  Higdon  is  charged  with  not  using  care  in 
the  management  of  Oic  vehicle,  and  running  at  such  a  high 
rate  of  speed  that  the  horse  driven  by  the  ladies  became  un- 
manageable, turned  over  :hcir  buggy  and  threw  them  oaL 
The  witnesses  to  the  accident  were  tlicn  named. 

Since  the  accident  Mrs.  Pauli  has  died.  In  fact,  she  was 
attacked  with  a  hcmorrhaRc  the  same  evening  shortly  after 
rc^iching  her  home  on  the  North  and  South  road,  near  Clay- 
ton, and  died  nine  days  later.  She  left  three  small  children, 
and  her  father,  Theobald  Anselm.  shortly  afterwards,  in  their 
behalf,  filed  suit  against  Mr.  Higdon  for  $5,000  damages,  hold- 
ing hiin  rt-Bponsible  for  their  mother's  dcaih.  He  also  asked 
$iw  lor  the  injury  to  his  horse  and  buggy  and  $a.ooo  for  his 
wife's  injuries. 

MR.    IIICDON'S  side. 

Mr.  Higdon  is  indignant  over  his  arrest  and  declares  it  li 
his  belief  that  an  attempt  is  being  made  to  blackmail  him. 
He  says: 

"It  is  not  true  that  I  collided  witli  the  buggy  driven  by  the 
ladies.  1  was  riding  in  the  Olive  St.  road  with  my  two  boys 
when  I  met  them.  When  some  distance  away  I  saw  the  horse 
was  geitmg  re*.tlei.s.  I  would  say  it  was  about  125  yds.  when 
I  saw  him  prancing.  When  I  got  within  100  fi.  of  the  buggy 
I  slopped  and  got  out  to  help  the  ladies;  but  before  I  reached 
them  the  horse  had  wheeled  arnund  to  the  nghi.  ovcnurncd  the 
buggy  and  broke  loose  from  the  shaft,  running  across  the 
field.  The  harness  he  wore  seemed  10  b*  very  poor.  I  started 
atier  him  at  first,  but  came  back,  as  I  wanted  to  get  my  boys 
back  home  before  night  Both  or  the  ladieji  ran  up  to  me  and 
grabbed  me.  saying  thai  I  had  to  pay  for  the  damage.  One  of 
ihcm  grabbed  at  my  watch  chain.    I  had  to  push  them  avray. 

"They  have  charged  me  with  attempting  to  conceal  my  idwi- 
liiy.  That  is  untrue.  I  am  known  att  along  the  01i>x  St. 
road,    I  have  been  unjustly  treated  in  the  affair." 
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A  Call  for  Organization  in  Philadelphia. 


Philadelphia,  Pa.,  Jan.  u. 
Editor  Horseless  Age: 

Having  noticed  an  article  by  Harold  H.  Brown,  in  The 
Horseless  Age,  issued  Jan.  to.  igoo,  concerning  an  insurance 
company  which  insures  owners  of  automobiles  against  dam- 
ages and  damage  suits  occasioned  by  frightened  horses,  etc.. 
I  would  like  to  ask  you  to  kindly  furnish  me  if  you  possibly 
can  with  the  name  and  .iddre'i'^  of  this  company,  as  I  think  that  H 
the  plan  is  an  exceptionally  good  one.  I  would  communicate  ^ 
direct  with  Mr.  Brown,  but  he  tails  to  give  his  local  addrt^s. 

I  think  that  it  is  about  time  owners  of  automobiles  in  Phila- 
delphia organized  an  automobile  club,  and  I  would  be  glad  to 
hear  from  any  one  in  this  vicinity  concerning  the  organization 
of  the  same,  to  which  I  would  lend  my  hearty  snpporl.    Can 
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you  not  urge  upon  the  owners  of  automobiles  in  this  vicinity 
the  importance  of  organizing  a  club? 

Wishing  you  merited  success,  I  am  yours  truly, 

F.  L.  SWEANY,  M.  D. 


flore  *'  Dreams.' 


Xcw  York,  Jan.  i8. 
Editor  IlorscUsa  Age; 

I  wai  very  much  interested  iii  K.  K.  S.'s  "Dream"  on  gas 
accumulators  in  your  issue  of  Jan.  to.  The  idea  is  much  older 
than  E.  K.  S.  credits  it  F.  A.  I-a  Roche  published  an  article 
in  the  Electrical  Engineer  in  1891  describing  experiments 
made  by  him  with  such  a  battery.  As  t  remember  it,  he  used 
an  ordinary  lead  cell  with  a  steel  casing,  partitioning  the  upper 
part  to  keep  the  gases  separated,  and  charged  it  until  the  gases 
created  a  pressure  of  .|00  lbs.  The  volt  meter  then  showed 
over  3  volts  and  the  cnipere  discliarge  corresponded  with  the 
excess  charged  into  it.    I-ater  he  took  out  a  patent. 

I  understand  that  Professor  Roberts  has  also  e.\pcj-imented 
in  this  line  and  obtained  as  high  as  ;  volts  with  3,000  lbs.  pres- 
sure. 

T  would  respectfully  suggest  that  if  these  gentlemen  will  give 
The  Horseless  Age  the  results  of  their  experiments  they  will 
have  many  interested  readers. 

I  have  had  it  in  mind  for  a  number  of  years  to  experiment 
in  this  line  myself,  but  the  necessary  combination  of  time  and 
opportunity  would  not  come  together. 

HARRY  E.  DEY. 


MINOR   MENTION. 


The  Avery  &  Jenness  Co..  38  West  Waiihinglon  St.,  Chi- 
cago, 111.,  have  decided  to  go  into  the  motor  vehicle  business. 

The  Mexican  Electric  Vehicle  Co.  has  been  incorporated  at 
Trenton,  N.  J.,  with  a  capital  of  $500,000.  to  operate  Lead 
Cabs  in  the  city  of  Mexico. 

Ihe  Coscob  Motor  St  Launch  Co.,  Coscub,  Conn.,  are 
furnishing  marine  gasoline  motors  and  launches  propelled  by 
same. 

Louis  Herlicij  &  Co.,  50  Rue  dc  Flandre.  Paris,  France, 
would  like  to  represent  in  France  some  good  manufacturer  of 
motor  vehicles  and  vehicle  motors. 

W.  O.  Anthony,  Colorado  Springs,  Col^..  is  constmcting  a 
gasdine  carriage  weighing  i.ooo  lbs.  The  wheels  are  30  in. 
in  diameter.  6tied  with  3  and  2^5  >«-  tires  respectively.  He  is 
alo  building  a  motor  10  be  attached  to  any  ordinary  bic>-cle. 

Thr  Bnwen  Manufacturing  Company,  Auburn,  N.  V.,  make 
a  specialty  of  dust>proof  self-closing  oil  cups  for  automobiles 
and  machinery  in  general.  They  are  in  a  position  to  m.ike 
prompt  deliveries. 

M.  C  Clark,  Kansas  City.  Mo.,  is  said  to  be  preparing  to 
manufacture  motor  vehicles  there,  his  plan  being  to  purchase 
the  parts  and  assemble,  anil  in  this  way  gradually  work  into 
the  business. 

The  commi.s!(ioners  of  Baltimore  parks  have  decided  to  ad- 
mit all  kinds  of  auloniuhitcs  in  the  parks,  provi<ied  the  drivers 
firat  secure  certiticates  of  competence  from  the  general  super- 
intendent. 
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The  Michigan  Yacht  &  Power  Co.,  recently  organized  at 
Detroit,  Mich.,  with  $30,000  capital,  will  also  build  motor 
cycles  and  automobiles. 

The  Flass  Motor  Wagon  Co.  has  been  incorporated  at 
Pierre,  S.  D.,  with  $5,000,000  capiul,  by  Reuben  H.  Plass,  J.  S. 
Reynolds  and  C.  E.  Dc  Land. 

The  Oakman  Motor  Vehicle  Co.,  Greenfield.  Mass.,  have 
issued  a  new  catalogue  giving  particular  information  about 
the  Hertel  motor  vehicles.  They  are  adding  somewhat  to  the 
weight  to  make  allowance  for  rough  roads. 

The  Lay  ton  Park  Mfg.  Co..  Milwaukee,  Wis.,  arc  manufac* 
luring  a  hub  for  wire  motor  wheels,  which  they  claim  will 
carry  a  weight  of  5.000  lbs.  with  safety.  The  axles  arc  iH, 
with  6-ir!.  5tub,  and  ihc  distance  between  the  flanges  is  4  in. 
both  front  and  rear. 

William  Odhn  and  Sumner  C.  Stanley,  Andovcr,  Mass.,  are 
incorporating  the  Farmers'  &  Suburban  Jobbing  Co.  for  the 
purpose  oi  carrymg  on  a  general  freight  transportation  busi- 
ness by  motor  vehicles  of  any  kind  between  Boston  and  Law- 
rence. 

The  Union  Transit  Co.  has  been  organized  at  Paterson,  N. 
J.,  to  build  and  operate  motor  vehicles.  The  capital  stock  is 
$jao.ooo  and  the  incorporators  arc  Isaac  .\.  Hall,  George 
Lougbottom,  John  W.  Sturr  and  John  Mallon,  of  Paterson, 
and  George  White,  of  New  York. 

[}wing  to  the  recent  death  of  Charles  J.  Clarke,  ihe  Autocar 
Cx  will  remove  from  Pittsburg,  Pa.,  to  Ardmore,  near  Phil- 
adelphia, Pa.,  whci-e  a  plot  01  ground  has  been  purchased  and 
the  erection  of  a  factory  begun.  Their  commodious  factory 
n<iw  going  up  at  Swissvale.  8  miles  out  of  Pittsburg,  will  be 
completed  and  sold. 

Tbe  Detroit  Automobile  Co..  Detroit,  Mich.,  have  finished 
their  first  delivery  wagon,  which  is  now  undergoing  icstii  for 
the  collection  of  mails  in  that  city.  Tlie  wagon  weighs  about 
1,200  lbs.,  aluminum  and  gnn  metal  having  been  liberally  em- 
ploye*! in  its  construction.  The  axles  are  of  nickel  aiecl  The 
price  of  the  rig  is  $1,000.  The  company  has  several  other 
styles  in  process  and  expects  to  be  turning  out  10  vehicles  a 
week  by  the  middle  oi  .\pril. 

W.  S.  Rogers,  manager  of  the  Ball  Bearing  Co.,  Boston, 
Mass.,  is  building  a  motor  carriage  and  has  been  undergoing 
experiences  tn  the  way  of  engines,  batteries,  ignition  coils, 
vapori2crs.  etc.,  from  several  concerns  who  have  "just  the 
thing"  and  are  ready  to  deliver  at  once,  that  have  been  very  in- 
teresting, although  costly  to  him.  He  has  promised  The 
Horseless  Age  .t  paper  on  the  subject  when  he  has  finished  the 
work  and  those  of  our  readers  who  have  read  his  pithy  sarcasm 
in  other  mechanical  journals  may  expect  something  interest- 
ing as  well  as  educational  to  the  prospective  builder  of  motor 
vehicles. 

The  Denivon  Electrics]  Engineering  Co.,  N'ew  Haven.  Conn.. 
U.  S.  A.,  inventors  and  builders  of  an  improved  and  efficient 
type  of  two-cycle  engine  (or  carnages,  launches  and  various 
other  purposes,  have  inaugurated  one  of  the  most  interesting 
methods  of  introducing  their  engine  which  has  yet  come 
to  our  notice.  On  receipt  of  50  cents  they  are  mailing  a  work- 
ing model,  together  with  a  technical  description  of  it  which 
cannot  fail  to  be  of  great  interest  to  any  one  engaged  in  gaij 
engine  work,  as  it  shows  clearly  all  the  principles  and  theoriei ' 
embodied  in  this  t)-pe  of  engine  in  addition  lo  describing  their 
own  particular  methods  of  construction. 
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OUR  FOREIGN  EXCHANGES. 


Motor  Vehicles* 


In  Mr.  Ctegg's  anicle  entitled  "Explosive  Motor  Data."  in 
our  last  issue,  he  mentioned  tlie  paper  read  by  Mr.  Alex.  Craig 
at  the  Cycle  Engineers'  Institute.  The  remainder  ol  this  paper 
Is  appended.  It  covers  not  only  the  subject  of  ignition  in  a 
very  insiriictivc  (orm,  but  also  presents  some  highly  suggestive 
ideas  on  motors  in  general. 

For  the  convenience  of  our  readers  we  have  lettered  these 
diaE;ram.s,  which  we  will  describe  with  the  aid  of  our  notes  on 
the  speaker's  remarks. 

Fig.  I  is  a  skeleton  diagram  of  the  common  form  of  high 
tension  ignition,  as  used  on  the  Benz  car  and  on  tome  of  the 
earlier  forms  of  gas  and  oil  engines. 

Fig.  2  is  a  similar  diagram  relating  to  the  De  Dion  system 
of  ignition. 

F^rfcrnng  to  Fig.  I,  we  may  consider  the  current  starting 
from  battery  A  and  passing  along  the  wire  to  the  spring  B  on 
the  insulating  rocker  N.  The  end  o(  this  spring  bears  on  the 
single  bar  commutator  C,  which  consists  generally  of  a  metal 
strip  on  the  periphery  of  a  wood  fiber  block,  the  strip  being 
metallically  connected  to  the  second  motion  shaft,  with  which 
it  rotates.  The  current  thus  finds  its  way  to  frame  work  of  the 
car.  or  in  common  parlance  is  grounded  each  time  the  strip 
comes  in  contact  with  the  end  of  the  spring  B.  The  path  of 
the  current  through  the  frame  is  indicated  by  the  dotted  line 
C  D. 


Fig.  I. 

D  is  a  brass  pillar  projecting  from  the  insulating  base  of  the 
Induction  coil,  and  is  provided  with  an  adjustable  screw  tipped 
with  platinum.  A  spring,  F  G.  is  fixed  at  one  end  to  the  pillar 
F  and  has  at  its  other  extremity  a  soft  iron  block.  G. 

A  platinum  rivet,  £,  is  placed  in  the  spring,  so  that  when 
the  latter  Is  in  its  normal  position  the  platinum  on  the  spring 
makes  contact  with  that  on  the  point  of  the  screw,  thus  pro- 
viding a  path  for  tlic  current  as  far  as  the  pillar  F. 

From  F  the  primary  winding  p  of  the  induction  coil  starts. 
This  consists  of  a  few  layers  of  insulated  copper  wire,  and  is 
wound  over  a  bundle  of  soft  iron  wires,  which  form  the  core 
H.  whose  end  faces  the  soft  iron  block  G.  Over  the  primary 
coil  many  layers  of  fine  silk  covered  copper  wire  are  wound  to 
form  the  secondary  coil,  whose  ends  are  connected  up  to  Uie 
sparking  points. 

We  have  already  traced  the  current  to  the  terminal  F.  where 
the  primary  coil  p  commences,  and  it  will  be  seen  that  when 
the  switch  J  is  closed  it  has  a  clear  run  through  the  primary 
coil  hack  to  the  batterj*  by  the  wire,  which  completes  the  cir- 
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cuit.  The  passage  of  the  current  around  the  primary  coil, 
however,  excites  magnetism  in  the  soft  iron  core  H.  wfaic 
then  attracts  the  block  G  on  the  spring  G  F.  thus  breaking  the 
circuit  at  E.  and  stopping  the  flow  of  current  in  the  primarr 

coil. 

This  action  causes  the  core  H  to  lose  its  magnetic  force,  and 
the  block  G.  in  virtue  of  the  spring  on  which  il  is  mounted. 
flics  back,  and  the  circuit  is  remade  at  E.  only  to  be  broken 
again  in  the  same  manner.  By  careful  adjustment  of  the  screw 
in  D  a  very  rapid  make  and  break  action  may  be  obtained, 
which  takes  place  many  times  while  the  commutator  bar  C  is 
in  contact  with  the  spring  B,  and  during  this  period  the  pas- 
sage of  the  battery  current  through  the  primary  winding  u 
rendered  intermittent. 

Before  leaving  ilic  primary  circuit,  we  should  consider  the 
action  of  the  condenser  K  L,  This  is  arranged  as  a  shunt 
across  the  contact  breaker  terminals  £  and  F,  and  consists 
of  layers  of  tinfoil  separated  by  paraffined  paper.  Alternaw 
layers  of  the  tinfoil  arc  connected,  as  il  were,  in  parallel,  as 
shown,  and  the  thick  lines  indicate  the  insulating  material. 

An  electric  current,  particularly  when  its  circuit  includes  the 
coil  of  an  ctcctro-nu^gnci,  possesses  a  property  analogous  to 
the  inertia  of  a  movint;  body.  When  its  flow  is  interrupted,  it 
appears  to  collect  its  encrg>*  in  an  effort  to  jump  the  gap. 
This,  in  the  case  of  the  induction  coil,  would  result  in  a  big 
spark  at  the  contact  breaker,  were  it  not  for  the  condeoser, 
which  receives  extra  current,  and  restores  it  when  contact  is 
again  made. 

Turning  now  to  the  secondary  coil  5,  we  find  that  this  has 
no  metallic  connection  with  the  primary,  and  every  part  of  it 
is  cirefully  insulated,  so  that  the  electricity  obtained  from  it  ii 
wholly  distinct  from  that  supplied  by  the  battery.  The  current 
from  the  secondary  coil  is  a  sympathetic  or  induced  one,  con- 
sequent on  the  inierruptions  in  the  primary  current,  and  the 
disturbances  in  the  magnetic  state  of  the  iron  core. 

Tt  should  be  understood  that  the  mere  flow  of  a  constant 
current  through  the  primary  coil  would  not  produce  a  current 
in  the  secondary,  but  that  interruptions  on  the  former  are 
necessary. 

The  function  of  the  induction  coil  is  to  produce  from  a  cur- 
rent of  electricity  of  low  pressure  or  voltage  another  current, 
which  may  be  small  in  quantity,  but  whose  pressure  or  voltage 
is  sufficiently  high  to  enable  it  to  overcome  the  resistance  ol 
the  medium  between  the  sparking  points  and  lo  jump  or  spark 
across  the  gap. 

The  Dc  Dion  Ignition  is  represented  in  Fig.  a.  in  which  the 
various  parts  have  been  lettered  to  correspond  vi*ith  those  ifl 
Fi«.  I,  whose  functions  are  similar.  It  will  be  seen  that  the 
coil  has  no  inagnctically  actuated  contact  breaker,  the  current 
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bfjjig  i;m-rrui>ied  by  mechanically  vibrating  ihe  spring  F  G. 
WTicn  the  notch  of  the  cam  on  the  second  motion  shatt  comes 
around  to  Uie  V-shapcd  black  on  the  end  of  the  spring,  the 
platinum  rivet  E  of  the  latter  comes  down  on  the  platinum 
pointed  screw  at  D.  and  makes  the  contact.  By  careful  ad- 
justment of  ihe  screw  the  spring  may  he  made  to  vibrale, 
causing  rapid  interruptions,  as  in  the  case  oE  the  ordinary  coit, 
but  in  many  cases  this  result  is  not  attained,  and  the  apparatus 
simply  works  as  a  switch,  giving  one  make  and  one  break,  and 
a  good  spark  can  be  obtained  by  this  method,  espeually  if  the 
contact  surface  be  made  greater. 

The  path  of  the  primary  current  can  easily  be  followed  from 
tlie  diagram.  For  convenience  in  wiring,  the  coil  is  furnished 
with  four  terminals  in  the  primary  circuit  P  P  and  M  M,  the 
outside  P  and  M  being  connected. 

Starting  from  the  battery  A.  we  may  consider  the  ctu'rent  as 
flowing  to  the  terminal  P  of  the  coit,  and  thence  to  the  outside 
M,  which  is  connected  up  to  the  contact  breaker  pillar  F. 
From  this  point  it  finds  a  passage  along  the  spring  to  E. 
through  the  platinum-pointed  screw,  ro  the  pillar  D,  and  back 
by  the  wire  to  the  other  terminal  M  oi  the  wire.  Here  the 
primary  winding  of  the  induction  coit  cpmmcnces,  and.  after 
the  current  lias  passed  through  this,  it  arrives  at  the  inner  ter- 
minal P.  from  which  it  passes  along  the  wire,  through  the 
plug  and  handle  bar  switch  J  back  to  the  battery.  The  con- 
denser is  connected  up  to  the  terminals  M  M. 

By  comparing  the  two  diagrams  it  wilt  be  seen  that  tlie  es- 
sential difference  between  the  two  systems  is  that  in  one  case 
the  trembler  or  contact  breaker  19  actuated  magnetically,  and 
in  the  other  case  mechanically. 


The  Daimler-Eldin  Gasoline  Hotor. 


lMPItO\-KMENTS    IN   THE   DAIULER. 

Some  tmproiremenis  in  Daimler  and  Daimler-Phcnix  gas- 
oline motors  have  lately  been  devised  by  a  French  cngmeer — 
M.  A.  Eldin,  of  30  Place  Betlccour,  Lyons — by  means  of  which 
an  additional  2-h,p.  is  claimed  to  be  obtained  from  existing  en- 
gines of  the  type  named.  M.  Eldin  states  that  his  improve- 
ments have  for  object:  (i)  To  increase  the  power  with  the 
same  volume,  (a)  10  render  the  cooling  of  the  cylinders  more 
ctTcctive  by  enlarging  the  water  jacket,  and  (3)  to  so  arrange 
the  valves  that  they  can  W  instantly  withdrawn,  and  I  hat  ihe 
springs  in  connection  with  same  arc  outside  and  so  removed 
from  the  effects  of  the  high  temperature  inside  the  valves. 
Fig.  I  shows  a  section  through  the  two  cylinders  of  a  Daim- 
ler motor,  while  Fig.  j  is  a  section  on  the  line  x  y.  The  two 
cylinders  are  cast  in  one  piece  with  a  double  jacket,  B.  cover- 
ing the  whole  surface  effected  by  the  explosive  gases-  Wall-i 
divide  the  armular  space  thus  formed  around  each  cylinder, 
these  walls  serving  as  <ui:>pons  to  the  jacket  and  into  them 
are  screwed  the  bolls  D.  by  means  of  which  the  explosion 
chambers  C  arc  fastened  to  the  cylinders.  These  chambers 
are  also  water  jacketed,  the  water  space  communicating  di- 
rectly with  that  around  the  cylinders.  It  will  be  observed  that 
the  valve  boxes  G  are  placed  at  tlie  side  of  the  explosion  cham- 
bers C,  a  large  passage,  F,  forming  the  communication  be- 
tween the  two.  Bclnw  this  passage  is  the  exhaust  valve  E.  the 
diameter  nf  which  permits  of  its  hwing  placed  in  position  from 
the  top.  The  rod  H  of  the  exhaust  valve  is  guided  by  a  piece, 
H.  the  external  spring  K  keeping  the  valve  closed.  The  ad- 
mission valve  I.  before  being  placed  in  the  box.  is  fixed  in 


DAIMLER-ELULS. 


position  in  a  special  fitting.  J,  the  two  then  being  adjusted  in 
the  box  and  fixed  by  the  plug  O.  The  valve  stem  projects 
upward  in  this  plug;  it  carries  a  ring.  P,  and  a  spring,  R,  which 
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maintains  the  valve  on  its  seat.  The  explosive  gases  are  ad- 
mitted at  S,  while  the  igniting  device  is  arranged  as  usual  at 
T  between  the  two  valves.    To  remove  the  admt.<istoD  valve  it 
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is  thus  only  necessary  to  r»kc  off  the  plug  O,  white  the  ex- 
haust vaive  can  also  br  quickly  taken  out  through  the  same 
openings  by  first  releasing  the  spring  K 


A  Semi-Pneumatic  Tire. 


R,  E.  Olds,  of  the  Olds  Motor  Works..  Detroit.  Mich.,  has 
recently  Invented  a  fcmi-pneuniaiic  tire  illustrated  herewith. 
consisting  of  a  series  of  open  rubber  pockets  with  round  cor- 
ners, fitting  on  lo  an  ontinary  tire  by  means  of  screws  passing 
through   steel  washers  in   the  bottoms  of  the   pockets,   and 
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thence  into  the  steel  lire.  These  washers  are  vulcanized  on  to 
the  rubber  pockets.  The  pressure  comes  bctwcn  two  flat  sut- 
l'acc^,  and  there  i.^  no  cutting  edge.  When  the  pocket  prcucs 
■igainst  the  pavement  the  air  is  compressed  in  the  pocket  and 
its  walls  thicken,  forming  a  cushion.  In  passing  over  an  ob* 
slniction  the  rubber  expands,  it  is  claimed,  and  distributes 
strain, 


When  one  ]ioeket  is  injured  it  can  be  replaced  with  case  and 
at  small  expense. 


U2> 


The  Diamond  Rubber  Co..  Akron,  O..  have  brought  OMt 
new  flat-tread.  S-in.  pneumatic  of  such  nnirorm  construciicm 
that  the  strains  ou  all  side^  are  equal  and  the  durabitiT>  oi  the 
lire  is  assured.  Great  ditlficiiliy  has  been  experienced  in  curing 
the  lour  different  rnblier  compounds  that  are  used  in  Uie  pro- 
duction of  these  large  tires,  but  they  believe  they  hare  been 
sricccssful  in  accomplishing  it  and  thus  making  a  homogeneoui 
tire. 


I 
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The  ''Apple**  Gas  En£:ine  Igniter. 


Iu)uiacturcr£  oi  ga&  engines  in  every  portion  of  the  coun- 
try arc  adopting  the  electric  igniter  and  sliclving  the  hot  lube. 
The  electric  igniter,  when  properly  designed,  is  much  the  more 
satisfactory  method,  as  by  its  use  the  ignition  can  be  brought 
about  at  just  the  right  point  in  the  cycle.  The  employment  ot 
primary  batteries  has  the  objection  that  there  ij  usually  no 
outward  sign  that  the  battery  is  weakening  until  the  engine  be- 
gins to  miss  exploBionj.,  and  then  much  time  is  lost  in  substitut- 
ing nen  cells  or  in  recharging  the  old  ones.  Should  there  be 
oo  renewals  at  hand  there  may  be  a  delay  of  several  days  while 
wailing  for  them. 

To  obviate  this  difticuUy  several  manufacturers  have  experi- 
mented with  <^ma1I  dynamos  and  also  with  storage  batteries. 
Tfie  objection  to  the  dynamo  is  that  it  is  not  operated  until  the 
engine  is  started,  anil  to  the  storage  batteries  that  a  source  of 
power  is  required.  The  advantages  claimed  for  a  storage  over 
a  ptimary  battery  is  that  it  will  operate  successfully  on  a  closed 
circuit  and  that  it  has  hut  a  small  drop  in  voltage  as  the  battery 
is  exhausted.  The  dynamo  and  the  cheaper  form  of  open 
circuit  sal  ammoniac  cell  have  been  used  in  combination,  the 
latter  being  employed  to  furnish  current  until  the  engine  is 
under  way  and  the  igniter  being  afterward  switched  on  to  the 
dynamo.  The  objection  stil)  remains  that  the  battery  must  be 
renewed  and  taken  care  nl  at  frec|ueiil  intervals. 

The  Dayton  Electrical  Mfg.  Co.,  Dayton.  O..  believe  ihey 
have  found  an  ideal  combination  for  this  purpose  in  a  storage 
battery  und  a  small  dynamo,  the  storage  baiico'  being  of  such 
capacity  :hat  should  any  accident  occur  to  the  dynamo  the  bat- 
tery can  take  care  of  the  work  until  the  dynamo  could  be  re- 
paired or  replaced.  The  combination  should  be  so  arranged 
that  the  dynamo  will  charge  the  storage  battery  during  the 
intervals  between  the  sparking.  Magnetos  for  this  purpose 
are  often  more  or  less  troublesome  because  the  permanent 
magnets  are  sucli  in  name  only  and  will  in  time  lose  their  raag- 
iicii-^ni  and  fail  to  give  current.  Another  important  point  to 
wluch  they  call  attention  is  that  the  dynamo  should  be  of  the 
shunt  type  in  order  that  there  may  always  be  current  flowing 
through  ihe  field  coils. 

We  are  able  to  show  our  readers,  in  this  issue,  illustrations 
of  apparatus  for  this  purpose  in  which  the  inventor  has  car- 
ried out  these  principles,  and  in  a  manner  which  we  under- 
itand  has  had  a  successful  outcome. 
The  dynamo  illustrated  in  Fig.  i  is  a  single  coil  shunt  wound 


FIG.    3. 

machine,  designed  to  give  a  normal  output  of  from  5  to  S  volts 
and  a  current  of  about  6  amperes.  The  entire  machine  is  built 
up  on  the  lines  of  lart^e  generators  with  a  mica  insulated  com- 
mutator and  a  drum  wound  armature.  The  brushes  arc 
unique.  The  carbon  is  valuable  for  its  lubricating  qualities. 
but  is  loo  high  in  resistance  for  a  dynamo  of  so  low  a  voltage. 

In  order  to  reuin  the  lubricating  qualities  of  the  carbon 
brush  and  to.  at  the  same  time,  provide  a  brush  of  low  resist- 
ance, a  combination  brush  is  employed,  constructed  of  a  cyl- 
inder of  copper  gauze  surrounded  with  a  cylinder  of  carbon. 
The  shaft  is  Vi  in.  in  diameter  and  15  sufficient  to  withstand  any 
strains  which  may  be  pnt  upon  it.  It  is  run  in  bearings  of  spe- 
cial design  filled  with  wicking,  making  a  reservoir  of  sufficient 
capacity  to  carry  a  week's  supply  of  oil. 

In  Fig.  2  is  shown  a  switchboard  and  battery  cabinet  which 
is  employed  with  the  dynamo.  The  dynamo  terminals  are  at 
the  righ:  hand  lower  coiner  of  switchboard,  while  at  the  left 
hand  lower  corner  are  the  binding  posts  from  which  the  cur- 
rent is  taken  to  the  igniter  on  the  engine.  The  battery  wires 
arc  attached  at  the  lop  of  the  board,  as  may  be  seen  by  in- 
spection of  the  figure.  The  spark  coil  is  situated  at  the  back 
of  the  switchboard.  At  the  center  of  the  top  is  a  buzzer  alarm 
which  is  so  connected  that  when  the  engine  is  started  and  the 
dynamo  ts  generaitng  sufficient  current  for  the  igniter  the 
switch  may  be  thrown  to  the  position  it  occupies  in  the  figure, 
thus  throwing  the  igniter  into  the  dynamo  circuit. 

The  storage  cells  which  are  a  part  of  this  equipment  deserve 
special  mention.  Tire  electrolyte  is  contained  in  the  pores  of 
a  jcllylike  substance  which  fills  the  space  between  the  battery 
plates,  and  which  prevents  the  liquid  being  spilled  in  transport. 
The  grids  are  strongly  constructed  so  as  to  prevent  buckling 
and  are  so  designed  that  the  least  posible  amount  of  the  sur* 
face  of  the  lead  is  exposed  to  the  action  oi  the  acid.  The  con- 
nectors are  miisive.  and  all  lead  connections  arc  "burned"  on. 
The  cells  have  a  capacity  of  40  ampere-hours  each,  two  cells 
being  used  for  a  cabinet. 


"New  Century"  Sparking  Dynamo. 

A  new  igniter  in  the  field  is  the  "New  Century."  sold  by 
L.  H.  Allen,  2427  MiLhigan  Ave,  Chicago,  III.  Tl  is  intended 
to  be  used  in  place  of  liquid  primary  batteries,  and  is  said  to 
overcome  many  of  the  difficulties  experienced  in  igniting  the 
mixture  In  explosive  motors.    It  weighs  i6j^  lbs.,  boxed  for 
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shipment,  runs  at  1,400  10  1^00  revolutions,  and  is  claimed  to 
generate  a  constant  current  of  15  volts  and  2  amperes,  furnish- 
ing a  brighi,  hot  spark. 

It  is  necessary  to  start  the  motor  Hfith  a  small  battery  of 
di>  cells  and  tlien  the  dynamo  can  be  switched  in  by  an  auto- 
matic switch  after  the  necessary  speed  is  attained  to  produce 
the  dynamo  current. 

These  dynamos,  furnished  complete  with  battery,  starting 
act  and  coil,  are  intended  for  wipe  sparking  contacts  with  pri- 
mary coils,  but  will  also  operate  secondary  jump  spark  coils  of 
certain  resistances. 


United  States  Hotor  Vehicle  Co. 


The  above  company,  which  was  organizt-d  several  months 
ago,  and  which  owns  and  controls  valuable  designs  ojid  pat- 
ents of  different  types  of  hydrocarbon  and  electric  vehicles. 
have  nearly  completed  their  first  motors  and  vehicles,  and  early 
in  February  will  have  three  distinct  classes  or  types  of  vehicles 
to  show  in  practical  service  and  operation,  and  which  combine 
many  attractive  features. 

These  will  be  a  two-passenger  golf  trap  of  very  neat  and  at- 
tractive appearance,  operated  by  a  4-h.p.  Hange-coolcd  double 
engine.  / 
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The  engine  and  vehicle  in  all  parts  arc  of  substantial 
stniction,  yet  neat  and  graceful  in  appearance. 

The  variable  speed  gear  on  this  vehicle,  it  is  believed,  will 
attract  i-pcciat  attention,  as  well  as  the  engine  and  the  general 
appearance  of  the  vehicle. 

The  second  type  of  vehicle  will  be  an  electric  four-passenger 
trap  of  the  Dos-a-Dos  type,  in  which  are  combined  sever&l  new 
features.  An  attractive  appearance  has  been  aimed  at.  and  at 
the  same  time  the  center  of  gravity  of  the  vehicle  has  been 
kept  at  moderate  height.  The  vehicle  is  operated  by  two  mo- 
tors driving  direct  to  ihe  hubs  of  the  wheels.  ^H 

The  third  type  of  vehicle  is  a  combined  gasoline  and  dectrie^l 
vehicle,  but  combining  a  small  storage  battery  and  motor  of 
special  type  and  arrangement,  so  as  to  give  the  mobility  of 
handling  and  control  of  the  regular  electric  vehicle,  with  the 
independence  from  charging  stations  of  the  gasoline  Tchidc.     ^ 

This  vehicle  will   be  a  two-passenger   type,   of  moderate.^| 
weight,  and  will  undoubtedly  attract  considerable  attention. 

It  is  the  intention  of  the  company  to  sell  their  motors  either 
with  or  without  the  running  gear  to  parties  who  desire  to 
build  their  own  vehicles.  They  arc  completing  several  type* 
of  the  flange-cooled  cylinder  class  of  motors,  which  are  the 
result  of  exhaustive  experimenting.  One  type  o£  the  single 
cylinder,  of  general  design,  is  shown  in  the  illusiration.  uid| 
one  type  of  the  double-cylinder  engine. 

The  double-cylinder  engine,  illustrated  as  No.  3.  is  ttsed  fori 
the  heavier  class  of  work.  It  will  be  noticed  that  tlie  general  [ 
construction  is  very  substantial.  There  are  several  distinctive  I 
features  on  this  engine. 

The  second  type  of  double-cylinder  engine  Is  of  somewhat 
lighter  construction,  and  is  used  on  the  company's  comlnnatioa 
gasoline  electric  vehicle. 

In  all  these  engines,  solid  Forged  shafts  are  used,  and  they 
are  liberally  proportioned  in  all  parts,  the  company  feding 
that  a  little  increased  weight  will  be  no  detriment.  The  details 
of  valve  gear,  operating  $amc,  controlling  electric  ignition  and 
the  automatic  vaporizer  or  carboreter  are  said  to  be  entvely 
new. 

The  company  will  have  their  catalogues,  both  for  motors 
and  vehicles,  out  by  the  middle  of  Fcbriiary,  at  which  time 
vehicles  wilt  be  readv  for  exhibition  and  inspection  from 
offices  at  1 1 23  Broadway.  New  York- 
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No.  &40,S22— Jan.  2,  1900— Transmission  Gear  for  SeH-Pro- 
pcllc<j  Vehicles. — Win.  Baincs,  London,  England. 

This  invention  relates  to  the  transmission  oi  power  by  rope 
or  cable  running  in  or  upon  suitable  pulleys  or  drums,  prefer- 
ably grooved  for  the  purpoM.  This  is  particularly  useful  where 
we  have  the  fly  wheel  rotating  in  a  horizontal  plane,  as  the 
rope  accommodates  itself  readily  to  the  change  of  direction  of 
motion  from  the  fly  wheel  or  engine  shaft  to  that  of  Uic  road 
wheels  of  the  vehicle,  the  pulleys  employed  for  ctTeciing  this 
change  of  motion  being  applicable  also  as  jockey  pulleys  to 
secure  or  prevent  the  necessary  tightness  of  the  rope,  accord- 
ing as  it  is  desired  to  drive  or  to  slip.  If  the  fly  wheel  be  not 
placed  upon  (he  vuKinc  shaft,  but  merely  connected  there- 
with, the  rope  may  be  used  as  the  means  of  transmission  of 
power  from  the  engine  shaft  to  the  fly  wheel  or  to  its  shaft  or 
boss  and  either  directly  or  indirectly  from  there  to  the  counter- 
shaft or  road  wheels.  The  ropes  may  be  boxed  in.  if  desired; 
but  as  llicy  are  not  so  easily  affected  by  exposure  to  the 
wearher  or  dirt,  this  is  not  of  such  importance  as  in  Uic  case 
of  belts  or  toothed  gears. 
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Fig.  2  is  a  side  view. 

The  main  frame  oi  the  car  comprises  side  pieces  A  A'  and 
cross  bars  A*  A"  A*. 

The  engine  U  has  in  this  case  a  vertical  main  shaft.  B',  sup- 
ported on  the  cross  bar  .'\'  of  the  frame  and  carrying  the  driv- 
ing pulley  B*  on  its  lower  end.  The  driven  pulleys  C  C  for 
fast  and  slow  speeds,  respectively,  arc  placed  on  the  axle  D  of 
the  road  driving  wheels.  On  the  rear  cross  bar  A*  of  the 
frame  is  a  horizontal  arm,  E,  one  end  of  which  is  pivoted  on 
the  cro-iis  bar  by  a  pine,  E'.  while  it.*!  free  end  is  ftirntshed  with 
a  vertical  pin,  E*,  on  which  arc  carried  two  pulleys.  E*  E*.  free 
to  rotate  on  said  pin.  The  free  end  of  the  arm  is  also  pro- 
vided with  a  lug.  £*,  to  which  Is  pivotally  attached  one  end  of 
a  connecting  rod  F'.  The  other  end  of  the  rod  F'  is  connected 
to  one  arm  of  a  bell  crank  lever,  G,  pivoted  on  to  the  side 
frame  A',  the  other  arm  of  which  is  pivoted  to  a  toothed  bar. 
H.  This  toothed  bar  H  is  placed  below  and  in  front  of  the 
vehicle  seat,  as  shown  in  Fig.  2.  so  as  to  be  conveniently 
manipulated  by  the  occupant  of  the  car,  and  is  carried  in  a 


J 


.^..y  ■ 


/ytf^ 


slotted  lug  or  projection,  J,  provided  with  teeth  to  engage  the 
teeth  of  the  bar.  As  shown  in  the  figure,  the  bar  11  is  adapted 
to  be  worked  by  the  fool.  It  is  evident  it  may  he  arranged  for 
operation  by  iJic  hand,  and  may  be  given  a  screw  action  in- 
stead of  ratchet  teeth,  as  shown. 

The  driving  rope  or  power  transmitter  K  passes  from  the 
driving  pulley  B'  back  to  the  idler  pulley  E',  and  in  the  ar- 
rangement shown  in  the  drawings  it  is  then  carried  forward 
beneath  a  stationary  idler  L  over  the  driven  pulley  C  or  C. 
from  below  which  it  passes  back  to  the  idler  pulley  E',  and 
thence  back  to  the  drivmg  pulley  BV  By  this  arrangement  a 
very  long  rope  or  equivalent  is  obtained. 

By  operating  lite  bar  K  the  power  transmitter  can  be  tight- 
ened or  slackened,  as  desired.     By  pressing  down  the  lever 
the  arm  E,  by  the  action  of  the  bell  crank  lever  G  and  con- 
necting rod  F',  is  swung  back,  canning  with  it  the  idlers  E'  E* 
and  tightening  the  transmitter,  and  since  four  runs  of  the  rope 
arc  affected,  the  amount  of  slack  taken  up  will  be  four  times 
the  lengtli  through  which  the  arm  has  ben  swung.     By  engag- 
ing the  tcclh  on  the  bar  with  the  corresponding  teeth  in  the 
slot   the   arm    and  its  pulleys  are  held  in  the  desired  position, 
while  by  releasing  the  bar  H  the  transmitter  is  at  once  slack- 
ened. 
Flat  ropes  or  bells  could  be  used  with  this  method  of  driving. 
Four  claims.    Application  filed  Sept.  18,  1899. 
No.  640.393— Jan.  2.   1900— Gas.  Engine.— Geo.  W.  Lewis, 
Philadelphia. 

This  invention  has  for  a  primary  object  a  practical,  simple 
construction  in  a  single-actingcngine  adapted  to  give  an  im- 
pulse at  ever}'  round. 
fig.  3  is  a  vertical  section  of  engine. 

As  shown  in  the  drawing,  A  designates  the  frame  support- 
ing the  various  parts  of  the  engine.  B  a  centrally  cranked 
power  shaft,  mounted  in  bearings  b  on  said  frame  and  carrying 
a  driving  pulley  B*.  and  fly  wheels,  B*  BV 

C  C  are  guides  for  the  cross  head  D,  said  guides  being  se- 
sured  to  the  frame,  as  shown  in  full  lines  in  Fig,  3,  or  other- 
wise. 

E  is  a  pitman  connecting  the  cross  head  D  with  the  crank  B' 
on  the  shaft  B. 

F  is  a  cylinder,  of  which  F"  is  the  power  end.  and  P  the 
pump  end.  Said  cylinder  F  is  closed  by  heads  f  f  at  both  ends, 
the  heads  f.  closing  the  pump  end  of  the  cylinder,  being  pro- 
vided with  a  stuffing  box.  through  wliich  works  the  piston 
rod  P.  connected,  respectively,  to  the  cross  head  D  and  to  the 
piston  or  plunger  F*. 

G  is  a  carbureter,  which  in  some  form  will  be  employed 
when  the  engine  is  intended  to  use  the  vapor  of  a  liquid  hydro- 
carbon  with  air  as  the  explosive  mixture. 

g  is  an  inlet  pipe  having  a  straight  portion  which  passes 
through  the  upper  head  of  the  chamber  for  the  liquid  hydro- 
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carbon  and  has  its  lower  end  perforated  at  iis  sides.  The  said 
pipe  G  is  shown  as  being  veriically  adjustable  within  the  car- 
bureting chamber. 

G'  is  a  supply  tank,  G'  being  a  pump  operated  conveniently 
by  a  peripheral  cam  on  the  main  shaft  E,  and  connected  with 
the  supply  tank  G'  by  a  pipe,  g',  and  with  the  carbureter  by  a 
pipe,  g'.  An  overflow  pipe  leading  from  the  carbureter  back 
to  the  supply  tank  is  shown  at  g*.  said  overflow  pipe  being  in- 
dicated as  having  its  opening  within  the  carbureter  at  a  suita- 
ble distance  above  the  bottom  of  the  tatter  to  give  the  desired 
or  predetermined  level  to  the  liquid  within  said  carbureter. 

H  is  a  valve  for  admitting  the  explosive  mixture  into  the 
cylinder,  said  valve,  as  herein  shown,  opening  directly  from 
the  carbureter  into  the  valve  chamber  or  chest  H',  which 
communicates  with  the  cylinder.  When  other  gas  than  hy- 
drocarbon vapor  is  used,  this  valve  H  may  similarly  admit  the 
mixture  of  gas  which  is  delivered  to  it  in  any  suitable  manner. 

The  cylinder  F  is  connected  with  the  chamber  F*.  which,  as 
a  separate  improvement,  is  shown  as  being  external  (o  and 
concentric  with  the  cvlinder  proper  or  as  transverse  externally 
to  its  lower  portion  only,  said  chamber  F*  being  in  communi- 
cation with  the  lower  end  of  the  exterior  end  of  the  cylinder 
proper  by  one  or  more  wide  pasasages,  f,  and  also  in  com- 
munication with  the  valve  chamber  H'  through  one  or  more 
passages  h.  The  chamber  F*  is  also  in  communication  with  the 
power  end  F'  of  the  cylinder  F  when  the  piston  P  is  at  or  near 
the  extreme  end  of  its  power  throw,  which  is  the  down  stroke. 
The  piston  F'  is  shown  as  being  of  trunk  form  in  order  that 


the  communicating  spaces,  consisting  of  a  space  directly  below 
the  piston  and  the  outer  space  F\  may  be  as  large  as  possible 
in  proporti&n  to  the  space  behind  the  piston  after  ifae  power 
stroke  has  been  completed  within  the  least  practical  limits,  the 
relative  proportions  of  llicse  spaces  in  the  engine  shown  being 
about  4  to  I.  In  other  word.^,  the  space  within  the  cylinder  and 
below  the  piston  when  the  latter  is  elevated  or  at  the  end  of  its 
compression  stroke,  plus  the  space  F*,  is  about  four  times  tlic 
contents  of  the  siMtcc  behind  the  piston  when  the  latter  has 
completed  its  down  or  power  stroke. 
One  claim.    Application  filed  June  3i.  i8g(). 
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No.  ]2,6oo— Nov.  II,  i8g9 — Improvements  in  or  Relating 
to  the  Gear  or  Mechanism  for  Steering  Motor  Cars  or  Motor 
Vehicles.— The  Motor  Mig.  Co.,  Ltd.,  of  47  Holborn  Viaduct, 
London,  and  George  Iden,  manager  to  ihc  aforesaid  company, 
of  Motor  Mills,  Cnvcnijy. 

The  invention  relates  to  improvements  in  the  gear  or  mech- 
anism for  steering  motor  cars,  special  advantages  being  (i) 
fewness  of  parts,  and  i.i)  the  parts  are  constructed  so  as  to 
obviate  any  danger  of  the  steering  gear  failing  to  act  in  the 
event  of  any  nuts,  split  pins  or  washers  becoming  detached  or 
loose. 

According  to  the  present  invention  the  crank  arms  arc  cott' 
pled  by  means  of  a  stout  (solid  or  hollow)  rod  or  conncctioo, 
advantageously  a  solid  bar  in  a  single  piece,  having  each  cod 
oi  iiaid  rod  or  bar  turned  down  at  or  about  right  angles,  and 
such  turned  down  ends  screw-threaded  and  adapted  to  pass 
through — so  as  to  be  free  to  turn  in — the  aforesaid  crank  ann 
or  lever  on  each  steering  wheel,  and  nuts  (and  washers)  can 
then  be  screwed  thereon  underneath  each  crank  arm  or  lever, 
which  are  thus  .wcurdy  coupled  together  by  this  single-piece 
bar  or  rod,  which  (or  convenience  will  be  termed  the  "coupling 
rod." 

Toward  one  end  of  this  coupling  rod  same  has  pivoted 
thereto,  or  connected  by  means  of  a  link,  or  knuckle  joint,  or 
eycbolt,  or  any  other  suitable  means,  one  end  of  a  rigid  coo- 
necling  rod,  which  at  its  other  end  is  simiLirty  or  otherwise 
suitably  connected  to  a  crank  arm  or  lever  operated  by  the 
steering  handle. 
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The  shait  of  ihii  "tiller  crank"  or  crank  arm,  is  pivoted  or 
journalcd  in  any  suitable  bearing  muunted  on  a  6xed  part  of 
the  vehicle  frame,  or  otherwise  suitably  mounted,  and  the 
"lilicr"  iiself  is  rigidly  fixed  \o  or  formed  on  said  tiller  crank 
shaft,  and  thereby  the  movement  imparted  by  the  steersman  to 
the  tiller  will  consequently  be  thereby  transmitted  to  the  tiller 
crank,  which  latter,  through  the  medium  of  the  aforesaid  con- 
necting rod.  will  thereby  operate  the  aforesaid  "coupling 
rod,"  which  latter  will  simultaneously  turn  tht;  pair  of  steer- 
ing wheels  in  the  same  direction  (right  or  left). 

Fig.  2  is  an  end  view  in  elevation,  and  Fig.  3  a  plan,  of 
the  steering  mechanism  alone  on  an  enlarged  scale. 

F  is  bearing  (for  the  tiller  crank  shaft)  fixed  to  the  frame  or 
body  of  the  vehicle. 

E  is  steering  handle. 

D  is  tiller  crank. 

D*  is  tiller  crank  shait  journaled  in  bearing  F. 

A  is  connecting  rod  from  lilicr  crank  D  to  the  coupling 
rod  B. 

B  IS  coupling  rod. 

C  C  arc  crank  arms  or  levers  ngidly  connected  to  the 
hinged  or  pivoted  pins  Y  V*.  respectively,  which  latter  arc 
rigidly  connected  to  the  shaft  or  axle  of  the  wheels  Z  Z*.  re- 
spcctivcly. 

It  will  be  seen  tliat  the  connecting  rod  A  at  one  end  is  con- 
nected from  above  into  the  tiller  crank  D,  and  similarly  at  the 
other  end  into  the  cou|)lmg  rod  U,  while  ilie  taiirr  fit^  from 
abo\T  into  the  crank  arms  or  levers  C  C,  respectively — so  that 
tbcM  parts  would  ranain  connected  and  work.ihlc  even  if  their 
ntns  worketl  luojie  or  came  off. 

Three  claims.    Application  filed  June  16,  iHtjo- 

Ko.  jj.io3— Nov.  II,  !&><)— Improved  Means  for  Tempo- 
rarily Increasing  the  Power  lA  CombuMion  Motors. — Eugene 
Cuurvoinier.  of  Bienne,  Canton  Berne,  Switzrrland. 

It  13  well  known  that  in  order  to  produce  the  motive  power 
in  the  cylinders  of  combustion  motors,  fuel  is  admitted  uii 
one  side,  and  on  ibc  other  side  atmospheric  air,  used  a&  an 
oxidizing  gas  lor  the  fuel,  is  admitted,  and  the  mixture  ig- 
nitiHl.  For  a  given  sire  oi  motor  it  is  possible,  indeed,  to  rcgu- 
laiti  tlie  work  uf  the  engine  from  zero  up  to  a  certain  max- 
initim  Eunount,  by  introducing  for  the  same  quantity  of  air  a 
larger  ur  .small  i|uanlity  of  fuel  into  the  cylinder;  but  by  so 
doing  ihe  inaxuiiuiit  fuel  supply,  and.  in  consetiuence,  atM>,  the 
ni.tximiun  work  uf  the  iiiolor,  is  liinttcd  by  the  capacity  of  the 
cylinder,  while  the  quantity  ol  air  that  can  be  taken  up  is  only 
ab!c  to  efTect  the  conibtiiition  of  a  determinate  quantity  of  fuel; 
when  a  greater  amount  of  tuel  \a  introduced  into  the  cylinder 
the  surplus  is  not  burnt  out  and  passes  through  the  engine 
without  giving  any  working  effect. 

Combustion  moturs,  especially  those  uxcd  for  the  proptUsion 
of  vehicles,  are  on  occasion  required  to  exert  greater  power 
lli;in  usual,  and  instead  of  constructing  combustion  motors 
wiiii  dimensions  required  to  produce  the  power  greater  than 
is  required  under  ordinary  conditions,  it  would  be  better  to 
give  the  motor  the  proper  dimensions  necessary  for  the  aver- 
age requirement,  while  by  so  doing  the  weight  of  motor  would 
be  kept  as  small  as  possible,  a  very  matcnal  consideration  in 
vehicle  motors. 

The  present  invention  has  for  its  object  to  provide  means 
for  increasing  teni|>orarily  the  (lOwer  of  the  motor,  so  that  it 
is  DO  lunger  nece.^sary  in  constructing  cumhusliun  motors  to 
consider  the  yn'aivst  power  ihey  will  l>c  called  Upon  to  exert; 
they  can  be  built  according  to  their  average  working  power. 

It  is  well  known  that  23.56  per  cent  only  of  the  quantity  of 
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air  introduced  into  the  motor  cylinder  is  at  best  active  during 
the  combustion;  the  other  76.44  per  cent,  is  azotic  gas,  and 
remains  as  an  inert  body  among  this  quantity  of  air.  If  a  mix- 
tu.u  nf  atmospheric  air  and  pure  oxygen,  or,  say,  an  oxidizing 
iM^dy  richer  in  i>xygen  titan  the  atmospheric  air,  is  let  into  the 
cylinder  instead  of  a  given  quantity  of  atmospheric  air,  it  ts 
pMssiblc  to  add  a  greater  weight  of  fuel  to  obtain  combustion. 
while  more  than  33.56  parts  of  the  oxidizing  mixture  will  be 
acting  during  ihc  combustion.  By  increasing  the  amount  of 
oxygen  in  the  oxidizing  mixture  the  power  of  the  motor  ran 
also  Iw  increased  within  certain  limits  above  the  maximum 
(hiwer  which  i-ould  be  obtained  by  only  using  atmospheric 
air  as  an  oxidizing  body  for  the  same  motor. 

The  accompanying  drawing  is  a  theoretical  indicator  dia- 
gram of  the  thermic  cycle  of  a  combustion  inolor.  drawn  for 
1  kilogram  fuel  mixture,  in  which  the  oxidizing  agent  is  snp- 
pnsed  to  consist  of  pure  atmospheric  air  only.  Tlie  combusti- 
ble mixture  is  drawn  in  at  a  temperature  of  io  deg.  C,  and 
under  atmospheric  pressure,  and  hercaiter  compressed  adia- 
baticitlly  up  to  2.1  almospliercs;  under  this  pressure  the  Icin- 
poraturc  reaches  193  dcg;  it  is  now  artificially  ignited;  the 
preisiirc  increases  to  12  alinosphercs  and  the  temperature 
readies  1.777  deg;  the  fuel  used  is  hereby  supposed  to  require 
20  kilograms  air  to  effect  the  combustion  of  i  kilogram  fuel, 
with  a  heating  power  of  6.000  calories  per  kilogram.  The 
lighted  mixture  expands  adiabaticalty,  according  to  the  line 
3 — 3,  and  the  surface  0 — 1—2—3—0  represents  the  work  ob- 
taiitifl,  which  is  at  the  same  time  the  greatest  possible  work 
nf  which  the  motor  is  capable  when  air  alone  is  used.  If  we 
miw  uf>e  the  same  motor  and  introduce,  instead  of  air,  an 
oxidizing  mixture  containing  47.12  per  cent,  of  oxygen  (in- 
stead of  33.56),  I  kdogram  of  (he  mixture  can  efTect  combus- 
tion of  r-10  kilograms  fuel  against  1-20— i.  e.,  the  heat  supply 
resulting  from  the  combustion  is  greater;  the  temperature  of 
comlnislJon  would  rise  to  3.264  dcg.  C.  and  the  pressure  would 
reach  208  atmospheres.  The  temperature  of  combustion  will 
hardly  exceed  2,000  dcg.  C.  as  upward  of  2,000  deg.  C.  the 
panicles  of  (he  combustion  mixture  will  not  chemically  com- 
bine; the  fuel  introduced  in  to  the  cylinder  will  merely  bum 
out  till  Ihe  temperature  nf  dissociation  reaches  ^.000  deg.  C. ;  the 
corresponding  pre&surc  is  13.3  atmospheres,    The  fuel  on  hand 
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can  only  enter  into  combination  in  the  unie  proportion  as  the 
heat  produced  by  the  fuel  particles  is  neutralized  by  the  cool- 
ing resulting  from  the  expan&ton — i.  r,  at  point  3*  of  the  dia- 
gram the  i&othermical  cxpanMon  begins  and  the  expansion 
curve  3*— 3*  is  higher  than  the  adiabatic  2 — 3;  the  indicated 
work  is  now  given  by  the  surface  o— i' — 2'— 3' — 0,  wliich  is  Zi 
per  cent,  greaicr  ihan  the  t>lhtfr,  o— i — 2 — j — 0. 

If  the  oxidizing  medium  contains  26.1B  per  cent,  ul  oxygen 
it  13  possible  to  have  in  i  kiiognuii  ot  this  mixture  1-18  kilo- 
gram fuel  lor  combustion;  the  temperature  of  combustion 
would  reach  2,000  C;  the  combustion  would  still  be  affected 
under  constant  volume,  and  the  expansion  go  toward  the 
adiabatic  2*— 3'*.  The  temperature  at  the  end  of  the  expansion 
would  then  the  1,557  deg.  only;  the  indicated  work  would  be 
given  by  the  surface  o — 1 — j'— 3"— o, 

According  to  the  kind  ol  fuel  utilized,  it  is  evident  that  an 
halogen  fchlorine,  bromine,  etc)  could  be  mixed  with  air  In 
place  of  oxygen. 

One  claim.    Application  filed  June  23,  1899. 

No.  18,703 — Nov,  18.  1895 — Improvements  in  Motor  Cycles. 
— Theodor  Jooss,  Munich,  in  the  Empire  of  Germany. 

The  inventor  states  that  his  mveniion,  as  distinguished  from 
ihe  motors  hitherto  known,  insures  a  very  easy  action,  and 
one  free  from  shocks,  owing  lo  a  concentration  o(  the  parts 
which  is  very  advantageous  lo  ihe  rider.  In  the  accompanying 
drawing  a  form  of  the  invention  Is  illustrated. 

Fig  I  is  an  elevation  of  a  motor  bicycle  fitted  with  this  In- 
veniion. 

Fig  2  is  a  sectional  view  of  ihe  cylindrrs. 
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The  motor  cylinders  g  h  of  a  twm  motor  are  arranged  in 
the  frame  of  the  vehicle  so  thai  they  lie  horizontally  one  above 
the  other,  so  that  the  objectionable  oscillations  arc  avoided. 

AJorcover,  tlic  two  pistons  a  are  connected  together  by 
mirans  of  suitable  connections,  b.  witli  the  assistance  of  a  lever, 
d.  Lscillatiiig  around  a  pin,  e,  this  arrangement  bemg  intended 
to  insure  an  exact  alternate  action  of  the  pistons,  whereby  the 
motor  is  cquilibrated- 

For  the  two  cylinders  only  a  single  crank,  to  which  the  cod- 
nccting  rod  c  runs,  is  necessary. 

ft  is  obviuus  that  this  arrangement  is  also  suitable  for  vehi- 
cles Willi  several  riders. 

Ihe  claims  are: 

1.  Improvements  in  motor  cycles,  distinguished  by  motor 
cylinders  g  and  h,  arranged  in  the  frame  of  the  vehicles,  lying 
horuoiitally  one  above  ihc  other  in  the  longitudinal  direction 
thereof,  for  ilic  purpose  of  insuring  an  easy  action.  Irce  from 
shocks. 

2.  In  motor  cycles,  as  claimed  under  Claim  i,  the  nteans  (or 
connecting  together  the  two  pistons  a.  consisting  of  suitable 
inlcrmediatc  connections,  b,  and  a  le\'er,  d,  oscillating  around 
a  fixed  pin.  e,  for  the  purpose  of  insuring  an  exact  alternate 
action  of  the  pistons,  and  thereby  the  equilibration  oi  the 
motor. 

Application  filed  Sept.  16,  1899. 

No,  Jo,245-Nov.  18.  1899— Impro\-emenis  in  Connection 
with  Tram  Cars.  Motor  Cars  and  Like  Vehicles  for  Removing 
Persons  and  Animals  from  the  Path  of  and  Preventing  Them 
Being  Kun  Over  by  Such  Vehicles.— Bryan  T.  Emett.  Dover. 
in  the  County  of  KenL 

This  is  a  spring  fender  and  is  described  in  the  inventor's  two 
claims  thus: 

I.  A  fender  or  guard  for  tram  cars,  motor  cars  and  other 
vehicles,  comprising  jointed  sections,  which,  when  the  fender 
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or  guard  \i  in  use.  screen  the  draw  gear,  under  gear,  and 
wheels  of  the  car  on  which  it  U  mounted,  said  sections,  or 
some  of  them,  being  capable  of  yielding  against  the  action  of 
springs  when  meeting  an  obstruction,  and  of  being  folded  up 
so  as  to  enable  the  draw  gear  to  be  used,  or  the  road  space 
occupied  to  be  reduced,  substantially  as  described. 

2.  A  sectional  spring  lattice  work  fender  or  guard  for  tram 
car,  motor  car  and  other  vehicles,  constructed,  arranged  and 
operating  substantially  as  described. 

Application  5led  OcL  9.  i^Qtif- 

No.  21426— Dec.  2,  i8gg— Improvements  in  and  Relating 
to  the  Construction  of  Auto-Motor  Vehicles. — Paul  Gallet  and 
Georges  Maxirae  Itasse.  Boulogne  sur  Seine,  in  the  French 
Republic 

The  present  invention  has  for  its  object  to  constnict  a  frame 
or  under  carriage,  which  will  be  applicable  to  all  varieties  of 
m  nor  vehicles. 

F!g.  I  is  a  side  elevation  of  the  carriage. 

Ktg.  3  is  a  section  of  the  rear  suspension  means  of  the  car- 
riage and  frame. 

Fig.  3  is  a  section  showing  the  fore  suspension  of  the  car- 
riage  and  frame. 

Fig.  4  is  a  plan  giving  details  of  the  steering  connections. 

The  entire  frame  i*  made  of  steel  or  other  metal  tubes  lined 
with  wooden  rods  or  disks,  preferably  Malacca  or  Bois  dcs 
Indcs;  but  any  other  species  of  wood  may  also  be  utilized. 

The  wood  ineces  inside  the  tubes  are  suitably  connected  with 
each  other  and  keyed  at  the  joints,  or  special  wedges  at  the 
ends;  finally,  ihcy  are  pinned.  Owing  to  this  lining,  all  the 
carriage  frame  is  extremely  solid,  and  at  the  same  times  very 
elastic. 

The  rear  part  of  the  carriage  frame  is  not  6xed  directly  to 
the  body  ilseli,  but  is  connected  with  this  said  body  by  an 
elastic  means  of  some  kind  such  as  a  spiral  spring,  or  leaf 
spring. 

In  the  drawing  we  give  the  connection  made  by  aid  of  a 


Gifiard  compressed  air  cushioning  join»  For  this  purpose  a 
piston,  c,  is  dependent  upon  springs,  d,  dxed  to  the  carriage 
body  b.  This  piston  c  enters  through  a  smtablc  siufiing  box 
luio  the  lop  part  of  the  frame  a,  wluch  forms  an  axr  cylinder. 
.>V  vaive,  e,  is  »iiualcd  on  this  top  pan  to  enable  lulroduction 
ui  the  compressed  air  into  the  cylinder,  t. 

The  frame  a  i&  suppoiicd  m  the  lore  pan  by  lugs,  g,  which 
surround  the  steerage  tubes.  The  body  b  itself  is  dependent  on 
an  apron  iurniihcd  on  each  01  us  sides  wuh  two  rods,  h,  which 
at  their  top  part,  i,  carry  pistons  similar  to  the  rear  piston  c. 
These  pistons  work  in  compressed  air  cylinders,  f,  similar  to 
Lliat  above  described. 

By  this  arrangement  the  entire  body  of  the  vehicle  is  only 
supported  upun  tlie  frame  either  by  the  intcrii'cnlion  01  sprmgs 
or  compressed  air  pistons  and  cylinders;  consequently  ils  elas- 
ticity is  very  great  and  the  smoothness  of  its  travel  is  consid- 
cratiLe. 

At  the  top  part  of  each  of  the  steerage  rods  k  there  is  a 
socket,  I,  connected  by  a  bar,  m,  with  transverse  bar,  o. 

A  handle,  p,  unites  the  entue  parallelugram  tlius  farmed;  it 
is  movable  around  the  lixcd  poutt  g.  Uy  displacement  of  this 
liatidle  p  we  can  easily  see  tfiat  the  two  rods  m  will  be  dis- 
placed, constantly  remaining  parallel  with  each  other;  the 
sockets  1  will  then  always  turn  to  the  same  extent  and  ttic  two 
steerage  wheels  r  will  take  equal  inclinations. 

One  claim.    Application  tiled  Oct.  26,  iSgtj- 

No.  18,051 — Nov.  li,  i899~Improvcment*  m  Driving  and 
Speed-Changing  Mechanism  for  Motor  Road  Vehicles. — 
James  Craig.  New  York  city,  N.  Y.,  U.  S.  A 

The  invcnuon  consists  in  providing  a  suitable  frame  or  cas- 
ing fur  the  motor  and  motor  mechanism,  in  which  is  moimted 
one  or  more  gears  adapted  to  be  actuated  by  the  motor,  the 
sai  1  frame  or  casing  being  provided  with  eccentric  bearings 
m  which  is  journaled  the  driving  axle  of  the  vehicle;  and  in 
providing  a  means  for  rotating  said  eccentric  bearings  in  said 
frame  or  casing,  whereby  the  driving  axle  and  the  motor 
casing  move  relatively  to  each  other,  thereby  permitting  one 
or  the  other  of  the  gears  mounted  in  the  casing  or  frame  to 
be  thrown  into  or  out  of  operative  engagement  with  the  gear 
on  the  driwng  axle  of  the  vehicle  without  the  use  of  dutches. 
These  gears  may  be  arranged  to  give  different  speeds  lo,  or 
reverse  tlie  direction  of,  the  vehicle. 

Eight  claims.    Application  filed  SepL  6.  1899- 

No.  »6,ii5— Nov.  35,  1899— Improvements  in  Qutch  Mech- 
anism for  Use  in  Connection  with  Cycles,  Motor  Cars  and 
Other  Vehicles,— James  F.  Freeman,  Balsall  Heath,  Birming- 
ham. 

The  improved  clutch  mechanism  consists  of  a  friction  ring 
rcvol\-ing  in  an  outer  ring  or  wheel;  the  friction  ring  is  pro- 
vided with  a  scries  of  slots,  such  slots  being  formed  into  in- 
clined planes;  into  each  slot  in  the  friction  ring  is  placed  two 
or  more  rollers  or  two  or  more  balls:  such  rollers  or  balls  roll 
un  the  inclined  planes,  and  when  in  action  engage  themselves 
bciwecn  the  inner  portion  or  friction  ring,  and  the  outer  por- 
tion, so  as  to  form  a  connection  for  the  transmission  of  power 
to  the  outer  ponion,  outer  ring  or  outer  wheel. 

Three  claims.    Application  filed  Aug.  8.  1899. 

No.  ai, 124— Dec.  2,  1899— Improved  Sleam  Motor  Car- 
riage.— Vilma  Papp  and  F.  Becker.  Buda-Pesth.  Hungary. 

The  first  named  inventor,  be  it  known,  is  described  as  a 
gentlewoman. 

The  invention  is  described  as  follows; 
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Fig.  I  is  a  venical  section  tbrough  the  boiler  taken  od  line 
X — X  ol  Fig.  2,  which  is  a  plan  of  the  said  boiler. 

Ihc  steam  boiler  i  is  furmcil  llat  at  the  bottom  and  provided 
wilh  a  stcatn  donie,  3,  connected  to  the  botioin  by  the  neck 
part  1.  The  parts  are  strengthened  by  means  of  stays,  3.  The 
Mfeiy  vaive  is  indicated  by  4  and  the  steam  outlet  to  the  engine 
by  5<  6  is  a  water  tank  arranged  around  the  boiler  tank  so  as 
to  leave  a  space,  7,  l>ctwcen  it  and  the  boiler  plateis,  which  is 
filled  up  by  some  heat  retaining  agent,  sach  as  ashes  or  the 
like.  8  is  a  petroleum  reservoir  connected  by  a  pipe,  1^,  to  tlie 
heater  or  gas  generator  10,  whence  Uie  gaji  generated  is  con- 
ducted along  a  pipe,  12,  10  jets  or  burners,  11,  below  tlie 
boiler,  A  branch  pipe,  14,  liuving  burners,  13,  is  conducted 
undemeatli  the  heater  10  and  serves  to  heat  the  same.  A  plate, 
iSt  incloses  the  bottom  and  sides  of  the  boiler  and  water  tank 
and  forms  the  chimney  16  for  the  fire  space.  The  pipe  9  is 
provided  with  a  cock,  17,  which  may  be  manipulated  by  hand, 
and  with  a  second  cock.  18,  which  is  automatically  contrtitled 
by  means  of  a  piiloa,  20,  mounted  in  a  cylindrical  extension  ol 
the  dome  2  and  having  a  piston  rod,  21,  guided  in  a  bracket, 
25,  and  having  a  spring,  24,  niountcd  around  it  between  the 
pivot  joint,  with  a  lever,  22,  and  the  bracket  25,  said  spring 
being  adjusted  to  keep  the  piston  in  its  normal  position  with 
the  valve  open  when  the  steam  pressure  is  at  the  proper 
height.  The  lever  22  is  pivotally  mounted  at  its  lower  end 
on  the  water  tank  or  other  suitable  pan,  and  is  connected  by 
a  link,  23,  with  the  lever  of  the  cock  18,  wliich  it  controls. 
When  the  pressure  in  the  boiler  dome  exceeds  the  normal 
height  the  piston  20  will  be  forced  uulward  against  the  action 
of  the  spring  24  and  will  wholly  or  partially  cut  off  the  pe- 
troleum supply  to  the  heater  10,  thus  regulating  the  flames 
which  heat  the  boiler  and  serving  to  keep  the  steam  ot  its 
normal  pressure. 

Three  claims.    Application  filed  Oct.  23,  i^. 

No.  1.706— Nov.  25.  I SgQ— Improved  Clutches  for  Connect- 
ing Loose  Gear  Wheels  or  I'ullcys  to  Shafts  for  Motor  Cars 
and  Other  Machines.— H.  W.  Qark,  Dai.sy  Bank,  Middle- 
borough  Road,  Coventry. 

The  clutches  consist  of  feathers.  P  F*  F*,  fitting  loosely  in 
recesses  of  bearings  ol  wheels  W  W*  W*,  Fig.  i.  Feathers  F' 
F*  F'  are  pressed  against  sliaft  A  by  springs  (for  example,  P* 
P*  P*),  In  shaft  A  arc  slots  S'  S*  SV  When  shaft  A  is  slid 
through  bearings  into  such  a  position  that  the  feather  F*  F*  P 
in  tlie  bearings  of  one  of  the  wheels  enter  the  slots  S'  S*  S*  in 
shaft  A  llii:  wlu-el  is  thereby  ctmncctcd  with  shaft. 

Slots  S'  S*  S*  arc  so  sliaped  that  when  shaft  A  is  slid  along, 
feathers  F'  F  F*  can  be  drawn  in  or  out  of  the  slot?  S"  S'  S*.  as 
required,  thereby  connecting  or  disconnecting  wheels.  Fig.  i 
shows  portion  of  three  wheels  in  section,  each  of  which  con- 
tains in  its  bearing  two  clutches,  and  the  shaft  with  corre- 
sponding slots. 

Wheel  W  is  shown  connected  to  shaft  by  feathers  P. 

Wheels  W  and  W*  are  shown  with  clutches  released. 

I'ig.  2  shows  feathers  F'  F'  I*"'  contained  in  recesses  in  bear- 
ings, which  feathers  arc  pressed  by  springs  P  P  P*  against  a 
sleei'c  which  is  placed  upon  shaft  A. 

Should  circumstances  prevent  the  sliding  of  shaft,  shaft  A 
shall  have  upon  it  a  sleeve,  I,,  which  cannot  rotate  inde- 
pendently of  shaft  A,  but  can  be  slid  along  it.  On  sleeve  L 
wheels  W*  \Y*  W*  can  rotate  until  sleeve  L  is  slid  into  such 
position  that  the  feathers  F'  F*  F*  in  the  bearings  of  one  of  the 
wheels  W^  W*  W*  are  pressed  by  the  springs  P'  P  P  into  the 
slots  S'  S'  S*  in  sleeve  L.  Thereby  any  one  of  the  wheels  W' 
W  W  may  be  connected  with  shaft  A. 
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The  shape  of  the  sloU  S'  S'  S'  in  sleeve  L.  is  such  tliat  when 
sleeve  L  is  slid  along,  feathers  F'  F*  K*  can  be  drawn  in  or  1 
K>\  slots  S'  S*  S*  in  sleeve  L. 

There  may  be  any  number  ol  such  clutches  to  each  gear 
wheel  or  pulley,  and  any  number  of  wheels  or  pulleys  conLaiu-j 
ing  (hem  on  a  shaft  or  sleeve. 

Application  filed  Jan.  25.  1899. 

No.  4,320 — Improvements  in  Motor  Road  Veliiclei. — Gcotk 
Marks,  of  18  Southampton  Buildings,  London,  W.  C.,  coo 
suiting  engineer  (a  communication  from  abroad  by  M.  Casta 
Bnutitic,  of  Bayonne.  France). 

lliis  invention  has  for  its  object  to  so  provide  a  motor  re 
hide  that  die  motor  sliall  not  be  subject  to  the  shocks  in 
denial  to  irregular  surfaces,  and  so  that  ihc  gearing  shall 
noiseless  in  operation. 

'I  he  invention  consists  in  mounting  the  motor  ttpon  a  super-* 
pi>!>?d  Iramc  supported   nptm  an  under  frame   by   means  of 
springs,  and  in  ihc  cnii)liiymcnt  of  belt  gear  to  communicate 
motion  from  the  molur  to  the  driving  nicchaniam,  which  bct^ 
gear  is  relatively  long. 
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An  under  frame  is  provided  upon  which  a  second  trarac  Is 
mounted,  carried  upon  the  under  [ramc  by  means  of  springs. 
The  motor  is  mounted  upon  tlic  superposed  Frame  near  the 
(rant  end  of  the  vehicle  and  communicates  motion  to  a  sec- 
ondary shaft  mounted  in  proxitnity  to  the  rear  driving  axle. 
A  loose  pulley  IS  mounted  upon  Ihift  secondary  shaft  upon 
which  the  belt  may  be  caused  to  pass  from  the  adjacent  fixed 
pnilty  to  disconnect  the  motor.  Motion  is  communicated  from 
the  secDi)dar>-  shaft  to  the  driving  axle  through  di^erential 
gear  or  an  equation  box  centrally  disposed  upon  the  driving 
axle.  The  motion  may,  however,  be  communicated  to  the 
driving  wheels  by  the  provision  of  toothed  wheels  integral  with 
the  hubs  of  such  driving  wheels,  with  which  toothed  wheels 
pinions  provided  upon  the  extremities  of  the  secondary  shaft 
may  gear,  thereby  obviating  the  employment  of  a  rotating 
axle. 

One  claim.    Application  filed  Feb.  a?,  1899. 

No.  1,149 — Dec.  3.  1899 — Improvements  in  Motor  Road  Vr- 
htcles. — J.  F.  Gommcrct  and  Leon  Gommeret.  of  Troyes  De- 
partment de  I'.\ubc,  in  the  Republic  of  France. 

The  improvements  In  motor  vehicles  enable  the  vehicle  to 
be  steered  in  the  same  manner  as  where  animal  traction  is  em- 
ployed, by  means  of  reins;  they  also  permit  of  slopping  the 
vehicle  suddenly  and  causing  It  to  liavel  backward  instan- 
taneously, to  vary  its  speed  automatically  and  progre»st\'cly.  of 
rendering  the  motor  independent  of  the  organs  of  locomotion, 
of  starting  it  by  means  of  compressed  air  without  displace- 
ment on  the  part  of  the  driver,  and.  Anally,  of  obtaining,  by 
the  arrangement  of  the  transmission  parts  driven  by  belting, 
relatively  smooth  motion.  The  improvements  which  relate 
more  particularly  to  the  motor  enable  its  speed  to  be  regu- 
lated and  altered,  insure  ihc  compression  of  the  mixture,  and 
the  exhaustion  of  the  burned  gases  immediately  they  have 
produced  (heir  effect,  thus  reducing  the  heating  of  the  cj'Iindcr. 


The  motor  vehicle  is  provided  with  wheels  of  an  improved 
type,  which  present  the  advantage  of  grreat  durabihty,  uf  being 
inmpeiisive  to  maintain  and  of  traveling  smoothly  and  noise- 
lessly. 

In  addition  to  this,  the  vehicle  itself  presents  certain  con- 
structional  peculiarities,  more  especially  with  respect  to  the 
steering  mechanism,  upon  which  is  adapted  an  allegorical  fig- 
ure rcseinbliiig  the  fore  part  of  a  horse,  the  head  of  which  is 
provided  with  bells  for  the  purpose  of  warning  foot  passengers 
and  giving  notice  of  the  approach  of  the  vehicle.  This  figure 
facilitates  steering  by  observing  whether  the  head  thereof  is 
central. 

'i'he  invention  further  relates  to  the  continuous  lubrication  of 
the  transmission  parts,  the  automatic  feed  arrangement  for  the 
carbureter  and  the  alternating  arrangement  of  the  air  reser- 
voir. 

This  patent  covers  some  tg  figures,  etc.,  and  in  the  limited 
spaca  we  cannot  describe  the  fanciful  complications  at  length. 

.\pplication  filed  Jan.  17,  1899,     Twelve  claims. 

No.  509 — No.  II,  1899— An  Improvement  in  Steam  Omni- 
buses.— Sidney  Strakcr,  110  Cannon  St.,  E.  C,  declares  the 
nature  of  his  invention  to  be  as  follows: 

Usually,  in  order  to  prevent  annoyance  to  the  outside  pas- 
sengers of  a  steam  omnibus,  the  lop  is  roofed  over  and  the 
chimney  is  extended  above  the  roof.  This  is  objectionable  on 
account  of  weight  and  cost,  and  the  clumsy  appearance  given 
to  the  vehicle. 

This  invention  roofs  over  the  seal  of  the  engine  driver, 
which  is  usually  low  down,  so  that  its  roof  will  be  approxi- 
mately level  with  the  roof  of  the  omnibus,  and  extends  the 
chinmcy  through  this  roof  and  a  little  beyond  it,  Belund  the 
chimney,  in  front  of  the  rool  seats,  is  fixed  a  screen  of  suffi- 
cient height  to  shield  tlie  passengers  seated  on  the  roof  of  the 
omnibus  from  the  fumes  issuini?  from  the  chimney. 

One  claim.    ,\pplicaiion  filed  Jan.  9,  1899. 


AUSTRALIAN  PATENTS. 


From  Phillips,  Ormonde  &  Co..  patent  and  trade  mark 
agents,  533  Collins  St..  Melbourne.  Victoria,  who  are  in  pos- 
session of  all  information  that  may  be  wanted. 

No.  16,749— Vaporizer  for  Oil  Engines. — J.  Taylor,  of  90 
Queen  St.,  Melbourne,  Victoria,  engineer.  In  the  Colony  of 
Victoria. 

No.  16,802 — Relating  to  the  Transmission  Gear  and  Motor 
of  Sclf-Propellcd  Vehicles.— E.  W.  Rudd,  of  North  Road. 
Caulficld,  Victoria,  merchant  (communicated  by  W.  Baincs, 
of  40  Holbom  Viaduct  London,  England,  financial  agent). 
In  the  Colony  of  Victoria. 

No.  16.667 — Brakes  for  Road  am!  Other  Vehicles. — A  Ste- 
vens and  W.  S.  Penny,  both  of  09  Cannon  St,  London,  E.  C, 
England,  boatbiiilders.    Tn  the  Colonv  of  Victoria. 

No.  16.676— Internal  Combu^ion  Engines. — R.  Diesel,  of  2 
Srh,iclc  Sirasse,  Mtmich,  Germany,  engineer.  In  the  Colony 
of  Victoria. 

No.  16.69.^— Motor  C\c\c  and  Petroleum  for  Use  Therewith. 
— p.  A.  Renaux.  of  33  Rne  du  Rcpos,  Paris,  France,  engineer. 
Tn  the  Colony  of  Victoria. 

No.  0.727 — Brakes  for  Motor  Cars,  Gun  Carriages  and 
Other  Vehicles. — A.  Stevens  and  W.  S.  Penny  both  of  99  Can- 
non St.,  London,  England.  In  the  Colony  of  New  South 
Wales. 

No.  5.200 — Motor  Road  Vehicles. — R.  Hagen  and  C.  Fron- 
ha«*ufcr     Queensland  application. 

Va.  f2/).»T— Hvdraiilic  Steering  Gear  for  Traction  Engines. 
— H.  A:  Flatman.  of  Lineoln  Road,  Christchnrch,  New 
Zealand,  engineer.    Tn  the  colony  of  New  Zealand. 
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SPECIAL   NOTICES. 

o 

•Mrt*  tsMrtod  unimr  this  baadltis  at  i2.00  m  laah  fvr  MCh 
iMttc,  pMyKbl«  In  advAQce. 


GASOLINE  ENGINE  GASTINGS. 

One  to  lour  h.  p.,  for  stationary  marine  nr  \'ehicles ; 
rough  or  partly  finished.  Also  complete  engines, 
carbureters  and  accessories.  LOWELL  MODEL 
CO.,  Box  292,  LowcJl,  Mass. 


FOR  SALE. 

Twu  2  II  I*.  Horizonldi  Gasoline  Motors,  and  one 
2  H.  P.  Marine  Motor.  These  motors  are  all  new  and 
were  manufactured  bv  the  St.  Ixtuis  Gasoline  Motor 
Company.     Price  tioo  each.  P.  H.  yUIMBY, 

Read  Steamer  House,  Troy,  N.  Y. 


WANTED. 

Good  draughtsman,  who  has  had  experience  in  de- 
signing small  gasoline  carriage  motors. 

Address  THE  RIGHT  MAN, 

Care  of  Hukseless  Av.z, 


Drive  Chain, 

SPROCKETS. 

GEARS.      3.aciaSiMft. 
C'lmiTii^atinj;  Cetin- 

Boston  Gear  Works, 

138  Purchiit  St., 

BOSTON    M4SS. 


DRY    BATTERIES 

For  Sparking  Gas  and  Gasoline  Motors. 


LONG  LIFE,  RELIABILirY,  HIGH  VOLTAGE. 
nr  BVocxBsrrrL  usk  tob  this  pubpose. 

218  Trcmont  St., 
BOSTON.    MASS. 


Dow  Portable  Electric  Issistant  Co., 


THE   HORSELESS  AGE.  Voi,  s.  jiiTn/ 

SPARKING 
POINTS 

For  electric  ignition  in  Gas,  Gasoline 
and  Oil  Engines.  Wc  make  a  special 
Sparking  Point  for  this  service,  pos- 
sessing extreme  hardness  and  dura- 
bility. Send  for  descriptive  matter 
and  prices.  ^j^j^J^JtJtjij/t^jt 

BAKER     <ft     CO., 

Manufacturers  of  Platinum  Producti  In  All  formi  and  tats. 
NEW  YWMl  Oma,  120  llb*ftr  SL  NEWARK.  N.  J, 


FOR    SALE. 

GENUINE  FANHARD-LEVASSOR.  Rougbt  new  in  P&rH 
October.  1R90.  Cost  10  import  over  $3.«oo.  4  H.  P.,  a  cyltndtrs; 
pneumatic  tires.  In  Tirst-ctass  cuodilion,  bui  having  no  further 
use  for  same  will  sell  for  |i.8oo/-a/>.  CHARLES  T.  JEFFERY. 
52  Institute  Place,  Chicago. 


BALDWIN  DETACHABLE 

RHIIN^  made  for  AutDrrru 
UnNinU  bile*,  in  sizes  to  init 
all  rcquirerocnt*.     Prompt  dch»- 

cnes  made.     Address: 

BALDWIN  CVCLE  CHAIN  CO., 

WORCESTCR.  MUS.,  Il.».|d 


LEONARD  HUNTRESS  DYER, 

Specialty:  Patents  and  Patent  Causes. 

908  C  Streetp  N.  W. 


UklcJIMrMl:  --DTCrDilcnt.  Wi«Mngt«n."  WASHINGTON-   {     — - — 


THE  JUMP  SPARK  LEADS 

l-ilve  Thick 

1   Inoh  Jump   Spark. 


Dlmi ; 


C,  F,  SPllTOORf, 

SI  Vuutemtor  ftt..  Vtcw  \  ort 


I  c  4  tin. 

.  ■  r.w 

CtECTRICil. 
SPECIALTtE 


I 


BALL  BEARINGS, 


AUr    STVLK,  TO 
ORDffR. 


Dodge  Machine  Screw  Co., 

BOSTON. 


Automobile  Storage  and  Repair  Co. 

station   No.   1-57   WEST  e6th  STREET  <S1.   Nicholas    Rink  Bldg-^   NEW  YORK. 

House  aiid  Care  for   Automobiles   of  all  kinds.     Storage   Batteries  Charged  and  Supplies  of 

kinds  furatshed. 


IT.  Jan.  14.  1900. 


THE   HORSELESS  AGE. 


SI 


EXPLOSIVE  MOTOR  NUMBER 


January  17th,  1900. 


LEADING    ARTICLES 


The  Hydrocarbon  Engine  as  a  Source  of  Energy,  by  Ei-wood  Haynes. 

General  Deductions,  by  Hfnrv  W.  Stklss. 

The  Gasoline  Engine  Indicator  Diagram^  by  E.  C.  Olivkk. 

Vaporizers  and  Carbureters,  by  HtRCERr  L.  Towle. 

Ignition  and  Ignition  Troubles,  by  P.  M.  Heldt. 

Coils  and  Sparks,  by  K.  J.  Sioddard. 

The  Vibration  of  Explosive  Motors,  by  Herbert  L.  Towle, 

Gasoline  and  Gasoline  Mixtures,  by  E.  J.  Stoddard. 

Multi-Cylinder  Engines,  by  P    M.  Mfldt. 

Gasoline  Vaporizers  and  Carbureters,  by  Hknrv  W.  Struss. 

Balancing  a  Motor  Carriage,  by  \\.  C.  Oliver. 

Explosive  Motor  Data,  by  K.  I.  Clegg. 

An  Explosive  Motor  in  Detail,  by  R.  I.  Cl£CG. 

72  pp.     PRICE,    10  CENTS,  Stamps  or  Coin. 
SUBSCRIBE  FROM  JANUARY  1st,  AND  YOU  WILL  GET  THIS   NUMBER.    $2.00  A  YEAR. 


The  Horseless  Age, 


150  Nassau  St.,  New  York. 


FOR  AUTOMOBILES. 

TW-GRAKTaBABDnr 


We  furniiih  hearings  with  or  without  KuidinK  hinge,  wnod 
hob.  Sarvcn  piitcnl  or  ArchUialtl  wheels  with  bearings  In  and 
lired  wiih  Kclty  Sprin^ricM  Tire^  or  tviih  channel  on,  ready  tor 
rubber.     Also  special  rear  axir  bearings. 

The  Urmnt  Bvuriiifr  Is  rnqnmUimaltljr  llin  B«bI. 

■"The  Best  is  Always  ihc  (.;h»?apr<iC." 
Power  i»  the  must  iaiponani  part  uf  an  automot>ile,  and  Xh^ 
Orant  Bciirlni;  savc^  nearly  half  of  it 

These  Bearings  have  iK-en  in  constam  u>»c  f«r  over  four  years 
on  heavy  trucks  and  fire  engines,  as  well  as  light  delivcrj'  waftunK 
and  pleasure  cdrriaKe-f.  iiiid  have  given  universal  satisfncliun. 
Th'T  «re  Uked  nn  llie  B«al   .t  BluaiOkllca. 
Wrile  for  prices  slating  what  you  want,  and  get  ourillustrated 
catalogue. 

The  Grant  Axle  &  Wheel  Co., 

90X  Tso.  SPRINGFIELD     OHIO. 


STEAM 

BOILER 

NUMBER 


DECEMBER 

em. 


TEN  SPECIAL  ARTICLES 

....BV-... 

Leading  Engineers  and  Inventors  on  the  Slcain  Boiler 
as  related  lo  Vehicles,  treating  the  subject  thornughly 
and  showing  how  steam  can  be  most  successfully 
applied. 

ID  CENTS,  STAMPS  OR  COIN. 


SYMPOSIUM 
OF 


STEAM  VEHICLE  ENGINEERING. 


THE   HORSELESS  AGE, 

160   NASSAU    STREET, 

^^NEW   YOflK. 


^*^ 


i'ij»;:aMHK 


Burmah, 

JSast  Indies, 

Sandwich  IslandSp 

Nor\\ray, 

BelQjum, 

Germany, 

JP  ranee, 

Sv^ritzcrlandg 

I^ngland, 

Ireland, 

Scotland. 

W^ales, 

West  Indies, 

Mexico, 

Oentral  A^merica, 

NeViTfoundland, 

British  Oolumbia, 

Oanada, 

Nova  Scotia, 

Ne^^/'  Brunswioh, 


And  nearly  every  State  and  Territory  in  the  United    States. 
$2.00  A  YEAR   IN  ADVANCE. 


,  JoL  O,  IMO, 


THE  HORSELESS   AGE. 


SUCCESS. 


IT  has  been  demonstrated  over  and  over  again  that  the  Winton  Hydro-Carbon 

System  Motor  Carriage  is  a  practical  success. 

Two  years  ago  (after  three  years  spent  in  study  and  experiment)  we 
offered  our  first  lot  of  Automobiles  for  the  market  They  operated  success- 
fully. Upon  that  successful  foundation  we  have  continued  to  build.  Many 
improvements  have  been  made, — substantial  improvements,  which  have  reduced 
our  motor  and  carriage  construction  to  the  minimum  of  simplicity,  so  that  the 
average  intelligent  mind,  without  previous  mechanical  knowledge,  can  quickly 
arrive  at  a  perfect  understanding  of  all  working  parts.  What  we  have  to  offer 
the  buying  market  at  this  time  are  high  grade  productions  born  of  experience. 
Students  of  the  motor  carnage  subject  recognize  and  appreciate  that  this  is  so. 

The  Automobile  Club  of  America  has  decided  that  a  Winton  Hydro- 
Carbon  Motor  Carriage  shall  represent  it  and  compete  for  first  honors  in  the 
International  Race  to  be  held  in  France  during  the  coming  season.  This  club's 
membership  includes  all  the  leading  automobilists  in  America.  If  our  produc- 
tion was  not  practical  and  thoroughly  reliable  the  Winton  Motor  Carriage 
would  not  be  called  upon  to  win  American  honor  in  this  prospective  great 
event. 

WRITE    FOR    CATALOQ. 

THE  WINTON  MOTOR  CARRIAGE  CO.,    % 

CLEVELAND,  OHIO,  U.  S.  A. 


EASTERN     DEPARTMENT, 

120     BROADWAY, 
NEW    YORK. 
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THE  HORSELESS   AGE. 


Vol  «,  N»  U,  )a 


STEAM  BOILER  NUMBEH 

DECEMBER  6th,  1899. 

Symposium  of  Steam  Vehicle  Engineering! 


Dealing  thoroughly  with  this  most  interesting 
problem  as  related  to  vehicles. 


LEADING    ARTICLES. 

Steam  Boilers  for  Motor  Vehicles,  by  R.   I.  Clegg. 

General  Data  on  Steam  and  Fuel,  by  A.  H. 

Advantages  of  Circulation,  by  S.   D.   Mott, 

Efficiency  of  Small  Boilers,  etc.,  by  A.    M.   Herring. 

Automobile  Generators  Under  the  Law,  by  Perry  B.   Rawson. 

Considerations  in  the  Design  of  Vehicle  Boilers,  by   P.   M.   Heldt. 

Shell  or  Water  Tube  Boilers?  by  Wellington  P.   Kidder. 

Boiler  Feeding  Apparatus,  by  R.   L  Clegg. 

A  Practical  Method  of  Utilizing  Exhaust  Steam,  by  Edwin   Kilbum. 

Oil  Fuel  Burners,  by  R.  L  Clegg. 

A  Coil  Boiler  for  Automobiles,  by  W.  H.  Wakeman. 

The  Elihu  Thomson  Flash  Boiler  and  Steam  Vehicle  System,  by  L.   H, 

Design  for  an  8  H.  P.  Water  Tube  Vehicle  Boiler,  by  H,   K.   Burr. 


Vehicles,  Boilers  and  Engines  described  and  illustrated 

64    PACES.  56    CUTS. 

PRICEp     10    CENTSi    STAMPS    OR    COIN. 


SUBSCRIBE    FROM    THIS    NUMBER. 
•2.00  A   YEAR  IN    ADVANCE. 


THE    HORSELESS    AGE, 


ISO    NA88AU    STREET,    N.    Y. 


o.  18.  j«.  «.  aoot  THE   HORSELESS  AGE. 

TRANSMISSION    ,^«  ^„^^„^„m  « 

-*^._,-,_  FOR  AUTOMOBILES 

GEARING.    .    .    . 

iPatents  allowed  and  pending.) 


l-^T^i 


Hiljr<^.H->  W«oii  Size.    Weight  W  ll», 

COLCORD    UPTON.    Beverly.  Mass. 


oow 


I  COMPOUND 


IktTERV:^ 


THE  DOW 

COMPOUND 
BATTEIY 

ISTHKllE-M    IN   IHi: 
MARKET  »OR 

AatomobllfiWork 

ll':ulnr«  wiud  to 

THE  DOW 

FOiTlSLZ 

EleclTle  ABlSlGDl  Co,, 

orrtcKB : 
llSff     BroadwitT. 

Nrw  t'orU. 

aiM  Tri>iu«nr    Ht., 

BoiPlon.   Jlaas. 


HAND  AND  POWER  PUMPS  [„";,  i';;;^ 

of  AntomobUea  and  Pneumatic  Tired  Wagons. 

GLEASON-PETERS  AIR  PUMP  CO., 

MANUFACTURERS. 

20  WEST  HOUSTON  STREET,         NEW  VORK.  U.  S.  A. 


INOHIIGtL  m     m 
ENGINE  IGNITERS  01 


To  mttt  III  raqulnminU. 


TTPE  c.    J 10 

Til*  fir«  cost  of  Type  A. 
our  kpparmtua  for 

till*   pnrpu««    b  Typ«B.' 
pnicilcally  the  lait 

co*l  for  a  number  Typ«  C. 

«»(  ytmrt  Kov«fned  TypsD. 

by  ihe  car«  ibnt  is  ™-^,„  -r, 

iak«.>  at  ih«  uin«.  'JP*  '^ 


VOLT  OUTFIT. 
Small  Dyiuuno  OutfiL 

<  C .  V  Jump  Sparli  Outfit!. 

IncmndvKant  Circwt  Oulfif.  , 

Inciind(!9C«M  Circait  Outfit. 
I  A.  I  AutonicbiW  nad  Yncttt  J 
)B  J      Ogifiia.       •^^— 


OORILEePOirDBKOE  BOLICTTBD. 


DAYTOH  ELECTRIC  NFG.  CO.,  34  S.  St.  Clair  Strut,  Dayton,  Ohio. 


SPECIAL  OFFER. 


BACK  NUMBERS. 


We  h&ve  no  more  complete  files  and  have  decided  to 
offer  miscellaneous  back  numbers  of  THE  HORSELESS 
AGE,    from  December,    1896,    to    March,  1899,    at    the   foh 

low^ing  prices: 

X2    Assorted,  •  .  >  ^x.oo 

6  ^^  -  -  •  -  50  cents* 

Foreljen,  5  and  2I  shllllns^Sy    respectiYely. 


The  Horseless  Age, 


American  Tract  Society  Bulletins:, 

NaAUu  and   Spruce  StrMlft* 


NEW    YORK. 


THE   HORSELESS   AGE. 


V»L  1  K&  ! 


THE  WOODRUFF  PATENT  SYSTEM  OF 
KEYING 


Iii  used  bjr  The  Largest  Automobile  Works  in  this 
CouDtrjr.  For  Keying  Gears,  Sprockets,  Cranks, 
etc.,  to  Shafts 


>  ^^  l^llllllll 


WE  cmir  4t  SIZES  of  ieys  m  gutters  in  stoci. 


Mf-.Mu  FOR  cmcvLAn. 


_^ 


THE  WHITNEY  MANUFACTURING  Cd. 

HARTF6RD,  CONN.,  U.  S.  A. 


^3}' 


SOMETHING    NEW 

A    Motor  Vehicle  With   Space  in 
Back  for  Carrying:  Packages,  Etc. 


If  you  desire  the   simplest,  luost  easily  undersU 

and  manag^ed  motor  vehicle  ever  offered,  write 


HYDRO-CARBON    SYSTEM. 

MANUFACTURERS  OF  COMPLETE  VEHICLES  ONLT. 


ST.  lOUIS  MOTOR  CiRltllGE  CO., 

St.  Louis,  Mo.p  U.  S.  A. 


HASBROUCK  AUTOMOBILES  AND  LAUNCHES. 

pguiPPED  with  The  Hasbrouck  Motor,  the  ONLY  ABSOLUTELY 
Odorless  Gasoline  Engine  on  the  market.  We  say  odorless  and  we 
MEAN  odorless,  and  will  demonstrate  it  to  any  one  wishing  to  investigate.  It 
is  NOISELESS  and  ABSOLUTELY  SAFE.  Automobiles  in  Runabout 
and  Surrey  styles.     Modified  Stanhope  pattern.     Launches  from  20  to  50  feet. 


i 


ORDER    NOW    FOR    BPRINO 

DELIVCRV. 


HASBROUCK  MOTOR  CO..  68  Broad  Street.  New  York. 


< 


Pacts  About  Storage  Batteries. 


By  Isaiah  L.  Roberts. 

other  information  on  this  subject  by 
well-known  experts  contained  in  our 


4 


STORAGE    BATTERY    NUMBER,      issue   of  September  27th. 


PRICE.   10  CENTS. 


STAMPS   OR    COIN. 


Fo.  U.  Jan.  «.  UOO. 


THE   HORSELESS   AGE. 


U.  S.  Storage  Batteiy. 


'4         U,  S. 


(Cat  »  else.) 


The  only  Fully  Charged 
Battery  that  can  be  kept 
In  Stock  without  deterio- 
ration. 


Can   be   safely   shipped   to 
any  part  of  the  world.   .   . 


2H  Volts 

5  Amp.  Hours 
Weight  2  lbs. 


Tapping  by  hand  is  slow. 

An  Automatic  Tapper,  like 
the  Cut  shows,  will  tap  faster 
and  save  your  taps. 


WHte  us  and  we  will 
tell  you  more  about 
Tapping  Machines,    . 


a  arvLca. 


7  sizca. 


i'.*»V 


THE  OARVIN 
MACHINE  CO., 


U.  S.  BATTERY  CO. 


253   BROADWAY, 
NEW  YORK. 


Spring  and 
Varick  Strtet«. 
NEW  YORK. 

Ho.  2  AtiloiHitlc  Toplitf  MiehlH. 

SALaa  ACKMTa: 
PbdacUlphM:     Hi*  Giu^in  Macliioe  Co..  \t  N.  Tih  Si, 
CrOcuce:     Mannmi,  MuwcU  &  Moore,  «  S.  CttruU  Si. 
\Wr\m  :    Dtoucb*  («Arvin  Maschinen-Fabrik,  A.  C,  i?  Iture  Smuw, 

Berlin  C.  Cormati],-.  ^  

LmmIdr  :    C.  W.  Burbm.  Griffitt.*  tt  Co..  Laaffatfl  SqoKrt,  LudBUS  HOI, 

LondoD,  £.  C..  Enilnnd. 

Pbrii :    MofttgDOMry  &  Co.,  vS  Bouterard  Maccnlm,  Psffa,  Frucn. 


STEAM  AUTOMOBILES!::: 


'HIS  natty  carriage  now  ready 
Other  styles  in  preparation,  in- 
cluding delivery   wagons. 


Electric  Carriages 

For  Light  Run- 
about  Use. 


FOSTER  &  e©..        ROeHESTER.  N.  Y. 


THE   HORSELESS   AGE. 


Vol  6,  No   U,  : 


A   PERFECT   AUTOMOBILE    EQUIPMENT. 


THK 


EMPIRE  BALL-BEARING  AXLE 


AND 


ROBERTS'   WHEEL. 


PATENTED. 


A  tint  axfe,  thoroughly 
ttMtad  by  actual  ute 
anitr  all  clattoo  of 
VBhioha,  giving  porfoct 
oatisfmction. 


£$potiaJly  m^apto^  M  < 
automoMoo  an^  htoty 
trucko.  Mamao  of 
usarsand  tttUmonioh 
turniatied  on  appfica- 
t/on. 


NONE  SO  NEAR  ANTI-FRICTION. 

SUPERIOR  TO  ANY  OTHER  AXLE  FOR  ALL  KINDS  OF 

mOTOR    VEHICLES. 


AXLE   DEPARTMENT. 


THE  CHICAGO  SCREW  CO,, 

Address  all  communications  to  the  Company. 


CHICAGO,  ILL. 

Sead  for  Catalogue. 


EXPLOSIVE  MOTOR  NUMBER 
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January  17th,  1900. 

LEADING    ARTICLES  .... 

The  Hydrocarbon  Engine  as  a  Source  of  Energy*  by  ELwoop  Haynes. 

General  Deductions,  by  Henry  W.  Struss. 

The  Gasoline  Engine  Indicator  Diagram,  by  G.  C.  Oliver. 

Vaporizers  and  Carbureters,  by  Hkkbeki  L.  Towle. 

Ignition  and  Ignition  Troubles,  by  P.  M.  Heldt. 

Coils  and  Sparks,  by  E.  J.  Stoddard. 

The  Vibration  of  Explosive  Motors,  by  Herbert  L.  Towlb. 

Gasoline  and  Gasoline  Mixtures,  by  E.  J.  Stoddard. 

Multi-Cylinder  Engines,  by  P.  M.  Hkldt. 

Gasoline  Vaporizers  and  Carbureters,  by  Henry  W.  Stru&s. 

Balancing  a  Motor  Carriage,  by  E.  C  Oliver. 

Explosive  Motor  Data,  by  R.  I.  Clego. 

An  Explosive  Motor  in  Detail,  by  R.  I.  Clegg. 

72  pp.     PRICE,    lO  CENTS,  Stamps  or  Coin. 
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The  Horseless  Age, 


150  Nassau  St.,    New  York. 


|o-  u.  Ju.  ti.  ina 


THE   HORSELESS  AGE. 


THE   MOTOR  TIRE..... 

that  has  given  the  best  satisfaction.     It's  been  tried  under  all  conditions  and  we  have  yet  to 
receive  a  complaint 

WRITE    FOR    PRICES    AND   CATALOGUE. 

THE  GOODYEAR  TIRE  <Sl  RUBBER  CO..  Akron,  Ohio,  U.  S.  A. 

MOTOR   WHEELS. 

STEERING 
DEVICE 


WITH 


BALL 
BEARINGS. 


Rl  IVIS^   Crescent  Shape  and  Flat  Base 

FLARING    EDGES   IF    DESIRED. 


WESTON-MOTT   CO.,   Utica,  N.  Y. 


THE  HORSELESS  AGE. 


VoL  S.  Ko.  11. ; 


STEAM  IS  THE  BEST  POWER  FOR  AUTOMOBILES 

Steam   Motor  Wagon. 


THIS  STYLE   NOW 
READY. 

OTHER   STYLES   TO 
FOLLOW. 


^ 


npHE  Carriage  illustrated 
*  here  is  one  that  will  sat- 
isfy the  most  critical,  for  in  it 
is  combined  the  finest  carriatje 
work  and  (be  best  machinis 
^kill  and  workmanship,  and 
is  the  most  practical  and  satis 
factory  pleasure  carriage  or 
can  have. 


FOR   FULL  PARTICULARS  AND   PHOTOGRAPH   ADDRESS 

STANLEY    MANUFACTURING    CO. 

No.   117   LINCOLN  STREET,  BOSTON,  MASS. 


Diamond    Tires 


THE 

DIAMOND 

RUBBER  Ca 

AKRON, 

a 


\  ARE 

EXCLUSIVELY  USED 

ON 

PUBLIC      AUTOMOBILES 

IN 

/       f     New  York, 
y  Boston, 

Philadelphia, 

Chicago. 

Investigate  their  Record  and  Learn  Something 
about   Cost   of  Operation  per  Mile 

MADE  iN^AKRON.  o.    jHE    DIAMOND    RUBBER    CO. 


THE  HORSELESS  AGE 

EVERY  WEDNESDAY. 
DEVOTED  TO  MOTOR  INTERESTS. 


Vol.  V. 


NEW  YORK,  JANUARY   31,   1900. 


No.  18. 


THE    HORSELESS    AGE. 

£.  P.  INGEKSOLL,  Lditw  and  pTOprietOL 

Publication  Offici: 

AMEticAH  Tract  Society  buildihg,     -     150  Nassau  Streit, 

NEW    YORK. 

R.  L  CUGG,  i^Mal  Edftar. 

SUBSCRIPTION.  FOR  thr  Umtkd  States  akd  Canada. 
t2.oo  a  year,  in  advance.  For  all  foreign  countries 
included  in  tbe  Postal  Union.  $3.00. 

COMMUNICATIONS.— Tbe  Editor  will  be  pleaswl  to  receive 
coromunicatiuns  on  trade  topics  fnim  any  autbenllc 
aoarce.  Tbc  correspondent's  name  sbould  in  alt  caaas 
be  given  as  an  evidence  of  goud  faitb.  but  will  not  be 
published  if  spioally  requested. 

I^T  One  week's  notice  required  for  dtscootlnoAOCe  oi^change 
of  advertisements. 


The  Horskless  Agk,  150  Nassau  Street.  New  York. 
Entered  at  the  New  York  post-office  as  second  cUss  uatter. 

OB  acconnt  of  (tac  cxcemflve  dIsconnCa  chained 
by  Kcvr  Tork  banks  oit  ■mail  cbccb*  nndcr  Ibctr 
a*w  rale,  Kubacrlbcrs  arc  reqacstcd  fo  remit  by 
Poat  OflSce  or  Emprcaa  moQey  order  or  K.  V.  araft. 

No  Pet  Theories. 


Neither  of  the  editors  of  Tlie  Horseless  Age  has  any  pet 
theory  which  he  is  endeavoring  to  shield  from  inquiry.  Our 
sole  object  is  to  build  up  a  profitable  technical  journal  in  the 
department  of  horseless  locomotion.  We  believe  ultimate  suc- 
cess will  be  best  achieved  by  a  broad,  independent  and  fearless 
policy,  whose  aim  is  the  searching  out  atid  encourageraent  of 
the  truth,  wherever  we  may  find  it.  In  the  formative  period 
of  an  industry,  when  the  charlatan  and  the  enthusiast  are  gen- 
erally noisiest  and  most  numerous,  the  truth  seeker  cannot 
look  for  popularity,  but  with  the  winnowing  of  time  his  motive 
should  be  better  understood,  for  endurance  i*  the  proof  of 
merit  in  trade,  as  it  is  of  virtue  in  character.  The  law  of  the 
survival  of  the  fittest  is  here,  as  elsewhere,  paramount,  and  to 
atlist  this  law.  by  exposing  the  false  and  commending  the  true, 


is  the  privilege  and  the  duly  of  the  journalist.  The  more  thor- 
ouglity  this  policy  of  discrimination  is  carried  out  the  sooner 
will  the  industry  for  which  wc  are  all  striving  be  an  accom- 
plished fact. 

Wc  invite  criticism  from  all  intelligent  sources.  We  offer 
no  views  for  which  we  are  not  prepared  to  give  satisfactory 
reasons,  but  neither  the  editor  nor  his  contributors  are  infalli- 
ble. Though  differing  in  their  opinions  on  minor  details  of 
motor  vehicle  constmclion,  our  staff  is  a  unit  in  its  aversion 
to  sham,  humbug  and  concealment.  To  these  we  give  do  quar- 
ter, but  to  honest  inquiry  we  extend  a  friendly  hand.  Wc  re- 
peat, we  have  no  pet  theories  to  coddle.  Our  facts  we  dig  for 
in  the  workaday  world;  our  philosophy  has  been  wrung 
from  it. 


Bicycle  and  Hotor. 


Those  who  anended  the  Cycle  and  Automobile  Show  at 
Madison  Square  Garden  last  week  had  a  good  opportunity  to 
witness  two  things — the  eager  interest  of  the  public  in  the 
motor  vehicle  and  the  essential  difference  in  construction  be- 
tween the  bicycle  and  the  motor  vehicle.  The  two-wheeled 
machine  propelled  by  man  presents  an  entirely  different  prob- 
lem from  the  four-wheeled  machine  driven  by  a  motor.  The 
6rst.  from  the  very  fact  that  it  is  propelled  by  human  muscle, 
must  be  reduced  to  the  extreme  of  Ughlness  and  confined  to 
fairly  good  roads.  The  strains  to  which  ii  iji  subjected  arc  all 
in  Ihe  plane  ol  the  wheel— i.  c.,  vertical,  and,  therefore,  much 
more  easily  accounted  lor  than  the  severer  and  more  diverse 
strains  that  rack  the  four-wheeled  structure  throughout  all  it* 
parts.  Added  to  this  diversity  and  intensity  of  strain  is  the 
problem  of  the  motor  and  the  transmission  of  power  under  the 
excessive  shocks,  the  dust  and  dirt  and  the  varying  demands 
of  road  service,  and  the  steering  In  crowded  thoroughfares,  and 
at  high  speeds.  The  problems  encountered  in  the  motor  vehi- 
cle are  therefore  entirely  new,  and  unlike  those  met  by  the 
builders  of  bicycles.  No  belter  evidence  could  be  had  of  the 
truth  of  this  statement  than  some  of  the  vehicles  exhibited  at 


in 


Ihc  Cycle  Show,  ui  which  the  ailhc-rciice  to  bicycle  traditions 
was  most  plainly  marked.  The  primary  object  of  the  bicycle 
mechanic  who  undertakes  to  construct  a  motor  carriage  seems 
to  be  to  build  tbr  liKhtcst  machine  that  will  hang  together 
until  it  ts  sold,  without  any  reference  to  the  work  it  is  to  per- 
form, Sucfi  flimsy  toys  arc  a  detriment  to  the  industrj-.  They 
lead  the  iiublic  astray  on  the  two  important  points  of  weight 
and  price.  Iireed  disiuiiKfartion  among  purchasers  and  failure 
among  manufacturers.  In  these  days  of  cheap  books  and  uni- 
versal knowledge,  it  wonid  appear  as  though  the  veriest  tyro 
in  the  business  might  familiarise  himself  wiih  the  A  B  Cs  of 
engineering,  learn  something  of  the  strength  of  materials  and 
lite  intensity  of  strains  in  Mmilar  service,  and  so  avoid  such 
foolish  blunders.  There  are  enough  mistakes  in  detail  to  be 
made  without  running  blindly  Into  the  old  and  traveled  ruts 
of  error, 

\Vc  believe  all  well-posted  students  of  the  motor  vehicle  will 
agree  with  us  when  we  assert  that  the  sooner  and  the  more 
completely  the  bicycle  and  the  motor  vehicle  are  divorced 
holh  met^anically  and  commercially,  the  better  it  will  be  for 
the  latter. 
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Care  of  Storage  Batteries. 


Among  the  many  sins  of  omission  that  may  be  laid  at  the 
door  of  the  manufacturer  of  electric  vehicles  is  the  neglect  to 
provide  his  customers  with  suitable  in*tructions  in  regard  to 
the  charging  of  batteries.  In  no  instance,  so  far  as  our  knowl- 
edge goes,  has  this  most  necessary  knowledge  been  imparted 
by  ihc  makers.  The  customer  or  the  employee  info  wlidse 
hands  falls  the  care  of  Ihc  vehicle  U  wholly  ignorant  of  the 
delicacy  of  the  apparatus  on  which  his  motor  depends  for  a 
■lupply  of  the  electric  current.  Misguided  by  the  wild  talk  of 
promoters,  styling  ihcmsclvcs  electrical  engineers,  he  under- 
takes to  ehargc  his  battery  in  an  hour  or  two.  overheats  his 
plates,  and  soon  destroys  ihem,  when  with  intelligent  care  they 
would  render  satisfactory'  service.  The  electric  cabs  and  delivery 
wagons  in  service  in  Xew  York  to-day  afford  constant  and 
shameful  evidence  of  thcwanion  destruction  of  storage  batteries 
through  the  ignorance  of  those  who  handle  them.  This  culpable 
■  ignorance  is  directly  traceable  to  the  promoters,  who  have  been 
occupied  in  scljing  stock  rather  than  in  educating  their  cus- 
tomers or  employees  in  the  proper  use  of  their  vehicles.  The 
electric  vehicle  is  delicate,  costly  and  troublesome  enough  with 
the  best  of  care;  carelessly  bandied,  it  is  a  niinously  expen- 
sive toy. 

Honest  Horse-Power. 


We  have  already  called  attention  to  the  tendency  on  the  part 
of  American  manufacturers  of  gasoline  vehicle  motors  to  over- 
Mto  the  horse-power  of  their  product-     Many  no  doubt  are 


overmastered  by  the  inventor's  enthusiasm  in  advertising  their 
new-fledged  creations,  and  fail  of  accuracy  in  their  arithmetical 
calculations,  owing  to  their  haste  to  get  into  the  market. 
Others,  tl  must  be  confessed,  seem  ignorant  of  the  meaning  of 
the  mechanical  term,  horse-power.  Similar  exaggeration  has 
been  practiced  in  France,  and  to  it  we  owe  the  horse-power 
tests  recently  carried  out  with  so  much  success  by  our  es- 
teemed contemporary.  1^  Locomotion  Automobile-  Our  own 
manufacturcr!i.  ton,  should  be  brought  down  to  solid  facts  as 
soon  as  possible,  and  public  competition  under  the  manage- 
ment of  some  neutral  body  is  the  best  way  to  accomplish  iv 
It  is  much  to  be  desired,  therefore,  that  the  first  of  the  public 
trial*  which  the  .\ntomobiIc  Club  of  America  proposes  to  hold 
should  include  tests  of  a  nature  to  determine  accurately  the 
actual  horse-power  of  vehicle  motors  sojd  and  in  use  in  the 
United  States  to-day.  and  to  formulate  simple  rules  by  which 
the  horsepower  of  motors  may  easily  I>e  computed. 


Present  Tendencies  in  Gasoline 
Vehicle  Hanufacture. 


In  regard  to  present  tendencies  among  gasoline  vehicle 
manufacturers  in  the  United  States,  the  general  drift  is  toward 
variable  speed  motors  of  higher  power,  simplifying  transmis* 
sion  and  reducing  weight  to  a  minimum.  The  jump  spark 
apparently  has  the  preference  over  the  wipe  contact,  btit  in 
refeience  to  the  number  of  cylinders  it  is  best  to  employ  a 
difference  of  opinion  prevails.  Many  prefer  the  single  cylin- 
der, arguing  thai  the  ignition  and  valve  mechanism  are  sim- 
pler, and,  with  proper  cnnsiruction.  the  vibration  is  little 
greater  than  in  the  two-cylinder  balanced  type.  Many  good 
makers,  however,  have  adopted  two  or  even  three  cylinders  in 
higher  horsepowers  in  order  to  lessen  vibration  and  facili- 
tate the  cooling  of  the  cylinders.  Attempts  to  dispense  with 
the  water  jacket  altogether  in  carriage  motors  (as  distin- 
guished from  tricycle  motors)  have  so  far  proved  unsuccessful, 
but  the  employment  of  condensers  so  placed  as  to  be  exposed 
to  a  constant  current  of  air  has  greatly  reduced  the  supply  of 
cooling  water  carried.  There  is  still  a  deplorable  exaggera^ 
tion  of  horse  powers  on  the  part  of  some  makers  of  limits 
mechanical  experience,  and  a  foolish  tendency  to  strive  for 
lightness  at  the  expense  of  strength  and  durability.  Horse- 
powers calculated  theoretically  in  the  shop  at  top  speed  do  not 
materialize  upon  the  road,  and  when  to  the  shocks  of  the  ex- 
plosions are  added  the  strains  of  the  road,  the  necessity  for 
sturdy  construction  must  be  apparent  even  to  the  norice. 
Road  vehicle  service  is  the  most  exacting  to  which  a  motor 
may  he  put. 

«*Whoa,  Boy!" 


A  subscriber,  who  has  driven  a  motor  carriage  over  6,000 
miles,  says  he  has  fntmd  that  the  best  way  to  quiet  a  horse 
showing  fright  at  his  motor  is  lo  speak  to  it.  The  sound  of  a 
human  voice  coming  from  the  ol^ect  of  his  terror  e«^i  to  re-» 
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issure  ihc  animal  and  quiet  his  fears.  Very  often  the  driver 
'of  the  horse  is  too  much  absorbed  in  looking  at  the  motor  to 
speak  to  his  animal  himself,  or  has  lost  hts  presence  of  mind 
altogcilicr  at  the  *trangc  spectacle.  But  the  voice  of  tlie  op- 
erator of  the  machine  apparently  has  the  better  effect,  because 
it  disipcls  the  gbostly  idea  from  the  horse's  brain  and  proves 
that  the  vehicle,  though  horseless,  has  a  human  occupant.  Any 
of  the  familiar  expressions,  such  as  "Whoa,  boy!"  or  "Whoa, 
there!"  will  answer  the  purpose. 


Ball  Bearins:s  the  Crucial  Point. 


A  gentleman  who  has  been  running  a  ligbt  steam  carriage 
with  much  satisfaction  for  the  past  six  months  states  that  he 
believes  the  chief  source  of  trouble  in  carriiRCS  of  this  type  is 
the  bearings,  and  if  the  balls  arc  taken  out  and  new  ones  put 
in  ODce  a  month  or  so,  many  troubles  would  be  avoided.  The 
COM  of  the  new  balls  is  slight,  nn<!  the  labor  attending  renewal 
is  not  great 


Lead  Cab  Damage  Suit. 


A  suit  for  damages  is  now  bcirg  tried  before  Judge  Dugro 
and  a  itiry  in  the  Supreme  Court  at  New  York  city,  in  which 
the  Electric  Vehicle  Co.  is  defendant. 

The  action  i?  brought  in  behalf  of  Ellen  Dooley,  i8  years 
old.  to  recover  $25,000  damages  for  injuries  she  received  in 
June,  1808.  She  claims  that  she  was  then  seated  on  the  stone 
coping  in  front  of  a  residence  at  Park  Ave.  and  Thirty-ninth 
St..  when  one  of  the  Lead  Cabs  of  the  company,  beycind  con- 
trol, ran  up  on  the  sidewalk  at  full  speed,  striking  her  and  fas- 
irning  her  to  the  railing.  She  has  not  been  able  to  leave  the 
hoti»e  sinre,  it  is  said.  She  was  too  ill  to  be  brought  to  court, 
hut  the  clothes  she  wore  on  the  day  of  the  accident  were  ex- 
hibited to  the  iury. 

Evidence  was  introduced  to  show  that  she  suffered  a  severe 
shock  to  her  ner^-ous  system,  in  addition  to  being  bruised  and 
badly  injured,  and  her  spinal  cord  is  also  said  to  have  been  so 
injured  that  her  present  condition  may  be  permanent. 


Altham  riotor  Co.'s  Troubles. 


William  W.  Coe.  late  treasurer  of  the  Altham  Internalion.iI 
Motor  Co..  Boston.  Mass.,  has  been  arrested  on  a  charge  of 
larceny,  preferred  hy  a  Boston  investor  in  the  company.  The 
company's  affairs  have  been  placed  in  the  hands  of  n  receiver 
on  petition  of  George  J.  Altham.  president,  and  inventor  of 
the  motor  which  was  being  developed.  The  receiver  Is  Oiarle s 
F.  Allen,  of  Haverhill.  Mass..  who  states  that  Coe.  by  his 
qtiestlonable  transactions,  has  sec4ired  control  of  a  large 
amount  of  the  stock  and  real  estate  of  the  company,  to  which 
he  is  not  entitled,  A  compromise,  involving  a  mutual  surren- 
der of  all  obligations  on  the  part  of  Coe  and  the  company,  is 
proposed  and  will  probabfy  be  effected. 


The  stockholders,  who  arc  scattered  throughout  New  Eng- 
land, have  full  confidence  in  Mr.  Altham.  and  are  hopeful  that 
the  company's  affairs  will  be  disentangled. 


Automobile  Patents. 


.\  compilation  has  been  made  by  James  T.  .Mien,  Examiner 
of  the  United  States  Patent  Office,  of  all  patents  on  vehicles 
propelled  by  electricity,  gas.  steam,  spring  or  other  power, 
granted  in  the  United  Sutcs  from  1789  to  July  i,  iSgg.  The 
volume  will  contain  photographic  reproductions  of  all  the 
drawings  of  the  patents,  together  with  a  description  of  the 
nature  of  the  Invention,  the  essentials  of  the  specifications,  the 
claims  in  hill  and  a  complete  index;  also  a  list  of  all  references 
cited  when  the  patents  were  pending,  and  of  interferences, 
parlies  to  them  and  decisions.  The  compilation  will  also  in- 
clude complete  illustrations  of  all  patents  regulated  and  classi- 
fied under  traction  engines,  portable  engines,  traction  wheels, 
electric  locomotives  and  otl»er  classes  of  an  ajialogous  char- 
acter, not  strictly  pertaining  to  the  automobile  industry.  The 
volume  will  contain  a  digest  of  about  500  patents. 


ninor  Exhibits. 


Among  the  minor  exhibits  of  interest  to  the  motor  vehicle 
constructor  at  the  Cycle  and  Automobile  Show  were  the  trans- 
mission of  Colcord  Upton,  Beverly,  Mass.,  and  the  Standard 
Cap  Valve,  adaptable  to  any  valve  now  in  use.  It  has  a  rub- 
ber to  rubber  sc.it.  no  springs,  and  as  all  the  mechanism  is  in 
ihf  cap.  the  valve  barrel  can  be  vulcanized  into  the  tire  when 
it  is  moulded.  It  is  manufactured  by  the  Standard  Valve  Co.. 
i.jG  Liberty  St..  New  York.  Tlic  Auto-Elcctric  Air  Pump,  an 
automatic  air  compressor,  operated  by  electricity,  and  recom- 
mended for  filling  tires,  was  shown  by  the  Auto-EIcclric  Air 
Pump  Co.,  3Q  Cortlandt  St..  New  York,  while  there  were 
acetylene  and  oil  lamps  galore,  noticeable  among  them  being 
the  self-rcgiilating  acetylene  lamp  of  the  Plume  &  Atwond  Mfg. 
Co,,  called  the  "Banner."  A  pneumatic  tire,  said  to  he  non- 
puncturable,  was  shown  by  the  Preston  Hose  &  Tire  Co., 
Everett,  Mass.  The  novelty  in  the  construction  is  described 
AS  follows: 

"The  tire  is  constructed  on  an  entirely  new  and  novel  plan 
fsn  elliptic  spring),  the  machines  weaving  the  fabric  beini; 
built  expressly  for  that  purpose.  This  fabric  is  a  seamless,  cir- 
cular, woven.  «nliH  tube,  with  one  or  more  rt  In  force  ments  so 
pJnred  as  tn  fnrm  an  ellipse,  each  reinforcement  being  solidly 
w^vcn  to  (he  main  lube  and  running  from  the  main  body  in 
layers  about  t^  in  between  the  edges  of  each  reinforcement. 
The  different  layer*:  f-f  reinforcements,  on  the  tread  of  the  tire. 
arc  to  arranged  that  each  warp  thread,  where  the  reinforcement 
come«.  lays  in  the  crease  of  warp  threads  of  the  under  fabric, 
and  are  tied  together  with  the  'tiethreads'  running  over  and 
under  the  warp  threads  instead  of  directly  through,  as  is  the 
case  with  all  woven  fabric*." 

The  Metallic  Rubl>cr  Tire  Co..  3io  Center  St..  New  York, 
rvhibited  a  tread  for  pneumatic  tires  designed  to  prevent  Blip- 
ping  and  lessen  the  danger  of  puncture.  A  soft  \'ulcani2ed 
strip  is  used,  studded  with  flat  headed  rivets,  driven  from  the 
itnidc  and  clinched  on  and  against  the  outside  of  the  yielding 
fabric  of  the  tread. 
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These  rivets  then  form  hard  biting  heads,  level  with  or  just 
inside  the  normal  bearing  surface  o(  ihe  tread.  In  this  way 
the  rubber  in  the  tread  comes  in  full  contact  with  the  road, 
while,  on  account  of  the  weight  of  the  machine,  the  rivets  also 
take  hold  and  make  a  durable  bearing  surface,  and  are  said  to 
prevent  slipping  on  any  kind  of  road  or  pavement 

These  treads  can  be  securely  cemented  to  any  tire,  and  are  so 
put  on  that  they  cover  the  bottom  and  side  bearing  surfaces. 
It  can  also  b«  placed  around  an  inner  tube  and  laced  on  the 
inside,  or  the  rivet  heads  may  be  placed  on  the  outer  lube  of 
a  double  tube  tire.  The  rivets  are  double  headed  and  clinched 
on  the  outside,  to  prevent  their  moving  about  in  the  fabric. 
^ 

The  First  Club  Run. 


The  first  mn  of  the  Automobile  Club  took  place  last  Sat- 
urday under  weather  conditions  which  were  sufficiently  unfa- 
vorable to  test  the  enthusiasm  of  the  participants.  A  raw.  cold 
wind  was  blowing.  Ten  carriages  and  a  Dc  Dion  motor  cycle 
started  from  the  Waldorf-Astoria — five  Wintons,  three  locomo- 
biles and  two  electrics,  one  of  the  latter  it  was  said,  being  the 
one  which  Messrs.  Maxim  and  Entz  claim  to  have  run  lOO 
miles  on  one  charge  near  Philadelphia.  The  Wintons  made 
the  journey  in  good  style;  only  one  locomobile  came  through, 
the  others  being  put  out  by  the  freezing  of  valves  and  other 
causes,  and  the  two  electrics  disappeared  soon  after  the  start. 
The  destination  of  the  party  was  the  summer  house  of  the 
club  at  Tarrytown,  where  a  generous  lunch  was  served  by  John 
Brisbcn  Walker,  after  which  the  return  was  made  to  the  city 

without  incident. 

■ — ^ —      -  - 

Route  of  Qordon  Bennett  Race. 


The  itinerary  for  the  International  Automobile  Cup,  to  be 
raced  for  on  June  T4,  has  been  decided  upon.  The  route 
chosen  is  from  Paris  to  Lyons,  by  way  of  Etampes,  Pithiviers, 
Montargis,  Nevers.  Moulins,  La  Palissc,  Roannc,  Vilkfranchc 
and  Lyons.  The  road  as  for  as  La  Palisse  is  excellent;  but 
beyond  that  point  becomes  hilly,  and  slightly  mountainous 
after  Roanne.  when  the  Beoujolais  and  Lyons  heights  have 
to  be  crossed. 

The  disUnce  is  about  560  kilometers  ^35©  miles).  The  start 
win  probably  take  place  at  Versailles  early  in  the  morning. 
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London,  Jan.  18. 

THS  AVTOUODILR  CLVO'S  lOOO  UTLB  TRtAC 

The  arrangements  for  the  forthcoming  t.ooo-mile  trial  under 
the  auspices  of  the  Automobile  Club  of  Great  Britain  are  pro- 
ceeding apace.  It  is  now  proposed,  if  sufficient  entries  are  re- 
ceived, to  institate  a  new  category  in  the  trial,  viz.,  that  of 
public  automobiles,  to  carry  at  lea.st  six  persons.  If  the  cate- 
gory is  established,  a  special  prize  will  be  ofJercd  for  the  vehi- 
cle having  the  best  record. 

TESTS  OP  MOTORS. 

A  scries  of  tests  of  motors  Is  shortly  to  be  undertaken  by  cfae 
Automobile  Club.  The  move  is  undoubtedly  in  the  right 
direction,  as  between  the  actual  horse-power  developed  and 
that  at  which  the  motor  is  rated  by  the  builders  there  is  no 
doubt  some  discrepancy.  The  example  set  by  the  French 
paper.  La  Locomotion  Automobile,  in  inaugurating  a  series 
of  motor  tests,  has  apparently  induced  the  Automobile  Oub 
of  Great  Britain  to  follow  the  example. 

*  TRAINING    THE   HOR». 

There  can  be  no  doubt  that  the  Automobile  Oub  is  becom- 
ing a  most  useful  institution,  One  of  its  latest  departures  is 
to  appoint  a  day  on  which  horses  may  be  brought  to  their 
meets,  as  well  as  motor  vehicles,  thus  affording  opport tin i ties 
of  accustoming  the  noble  animal  to  the  automobile.  Another 
example  for  the  Automobile  Oub  of  America  to  follow. 

MOTOR  COAL  TRANSPORTS. 

Most  of  the  central  electric  light  stations  id  England  are  so 
located  that  the  necessary  coal  is  brought  right  to  the  spot 
either  by  rail  or  by  canal.  This  is.  however,  not  the  case  vnth 
the  several  central  stations,  in  the  German  capital,  of  the  Ber- 
liner Electricitais-Werke  Gesellschaft.  which  has  to  transport 
the  coal  by  horse  vehicles  from  the  depots  to  the  power  sta- 
tions. Keeping  pace  with  the  new  means  of  locomotion,  the 
conipany  now  propojcs  to  carry  out  some  trials  with  motor 
wagons  for  the  purpose  named,  and  invites  builders  of  suita- 
ble vehicles  to  communicate  with  them.  The  address  of  the 
company  is  35  Luisenstra«se,  Berlin,  N.  W. 

THK   SIMMS  QASOMrn:  MOTOR. 

The  Motor  Carriage  Supply  Co..  Ltd.,  of  Donington  House. 
Norfolk  St..  London.  W.  C.  are  now  bringing  Simms'  ga-to- 
line  motor  actively  before  the  notice  of  motor  vehicle  makers 
in  this  country.  The  engine,  which  15  made  in  both  horizontal 
and  vertical  forms,  is  provided  with  fins  to  the  cylinder  walU 
for  cooling  purposes.  The  ignition  is  electrical,  the  spark 
being  formed  by  means  of  the  Simms-Bosch  magneto-electric 
device,  which  is  nnw  fitted  with  a  timing  gear.  The  engine 
is  guaranteed  to  develop  aJ^-b.h.p. 

THE  KKXT  LtV^RPOOL  HEAVY  MOTOR  TRIALS. 

At  a  meeting  this  week  of  the  Liverpool  ScIf-Propelled  Traf- 
fic Association,  it  was  decided  to  postpone  the  next  heavy 
motor  vehicle  trial?,  which  were  to  have  been  held  in  October, 
until  May,  ipot.  The  association  contemplates  organizing 
meets  of  light  motor  vehicles  in  May  and  June  next,  in  the 
neighborhood  of  Liverpool. 

AM  RKnLISH   ACTOMOBtt.S  RACK  W  nUKCK. 

The  Automobile  Chib  of  Great  Britain  is  organizing  a  motor 
carriage  race,  to  take  place  in  Tuly  next.  ,^9  road  racing  is  not 
permitted  in  England,  it  is  proposed  that  the  contest  shall  be 
run  off  on  the  roads  in  the  north  of  France,  finishing  up  fn 
Paris.  Strange  as  it  may  scrm.  that  the  British  Oub  should 
hold  its  race  in  France,  it  is  doubtless  a  wise  deciaioa.  as  road 
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races  of  any  kind  have  long  been  ont  of  favor  in  England.  «nd 
if  persisted  in  by  automobilists,  much  injury  would  be  done  to 
the  new  movement 

THE   WAR  OrPICE   AND  AUTOMOBILES, 

The  dilatoriness  of  the  British  War  Ofhce  with  regard  to 
the  adoption  or  at  least  trial  of  automobiles  in  conneciion  with 
military  operations  has  lately  been  the  subject  of  much  comment 
The  news  has,  however,  leaked  oui  this  week  that  the  builders  of 
heavy  steam  wagons — not  traction  engines,  of  which  a  large 
number  are  in  use  in  South  Africa — are  to  bid  for  ihe  supply 
of  6ve  such  vehicles,  to  be  capable  of  hauling  a  load  of  2  tons 
at  a  speed  of  5  miles  an  hour.  The  result  of  the  tendering  is 
not  yet  known,  but  it  is  doubtful  if  the  vehicles,  if  ordered, 
can  be  delivered  in  time  (or  ser^-ice  in  South  Africa,  unless  the 
struggle  should  be  more  protracted  than  anticipated.  While 
speaking  of  the  war,  it  may  be  of  interest  to  mention  that  the 
Motor  Mfg.  Co.,  of  Coventry,  has  just  shipped  three  motor 
tricycles  to  South  Africa,  ordered,  not  by  the  War  Office,  but 
privately  by  military  officers,  to  be  used  for  dispatch  riding 
purposes. 

DAIMLER   MOTOR   WITH   RLECTRIC    IGNITION. 

Hitherto  Daimler  motors  have  generally  been  fitted  with 
incandescent  tube  ignition,  but  a  good  deal  of  trouble  has  here 
and  there  been  experienced  by  automobilists,  owing  to  the  ex- 
tinguishment of  the  lamp  or  burners,  causing  annoying  stop- 
pages. The  result  is  that  quite  a  number  of  attempts  have  been 
made  to  apply  electric  ignition  to  these  engines  in  place  of  the 
incandescent  tube,  and  of  one  system  that  has  lately  been 
brought  out  I  am  able  to  send  you  particulars  herewith.  Fig. 
1  shows  the  position  of  the  sparking  plugs  B  above  the  ex- 
haust valve  on  the  explosion  chamber.  Fig.  2  shows  Ihe  cir- 
cuit breaker  near  the  lubricator.  Fig.  3  illustrates  the  device 
for  advancing  or  retarding  the  period  of  sparking,  carried  on 
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the  cam  shaft  near  Ihe  starting  handle,  while  Fig.  4  gives  the 
details  of  the  same.  One  of  the  wires  from  the  accumulators  is 
connected  up  to  the  induction  coil,  while  the  other  runs  to  the 
switch,  which  is  placed  in  front  of  the  driver.  The  two  wires 
from  the  induction  coil,  which  is  a  double  one,  are  connected 
up  to  tlie  liming  device.  This  comprises  two  touch  pieces,  G 
(Fig.  4),  of  hardened  steel,  carried  on  springs  and  bearing 
on  a  fiber  ring,  H.  the  circumference  of  which  is  surrounded 
by  a  phosphor-bronze  ring.  This  latter  ring  is  broken  at  two 
points,  and  the  section  thus  insulated  is  placed  in  contact  with 
the  mass  oi  the  motor  by  means  of  a  screw,  which,  passing 
through  the  fiber  ring,  bears  on  the  cam  shaft.  The  new  igni- 
tion device,  which  is  due  to  M.  Monaier,  is  being  introduced 
by  La  Societe  Commerciale  d'Automobile,  77  bis,  Avenae  de 
la  Grande  Armee,  Paris. 

Rcnold,  of  Manchester,  whose  reputation  as  a  maker  of 
cycle  chaioj  is  second  to  none,  is  about  to  bring  out  a  new 
series  of  roller  chain  for  motor  vehicles.  The  first  size,  a  chain 
of  ij^-in.  pilch,  will  be  ready  for  the  market  early  in  Febru- 
ary, and  will  be  quickly  followed  by  ebains  of  H-in.,  i-in.  and 
ij^'-ia.  pitch.  Mr.  Renold  has  been  engaged  on  the  prepara- 
tion of  these  chains  for  the  past  18  monihs,  and  it  is  only  after 
long  experiments  that  he  has  succeeded  in  obtaining  a  quality 
of  steel  which  will  give  the  two  necessaries — lightness  and 
durability.  The  chain  will  have  hardened  rivets,  bushes  and 
rollers,  the  last  two  parts  being  turned  out  of  solid  stock. 

A  motor  omnibus  service  has  just  been  started  between 
King's  Lynn  and  the  suburb  of  Gaywood.  The  journey  occu- 
pies 27  ininuics,  the  fare  for  the  whole  distance  being  only  4 
cents.  It  is  also  proposed  to  start  a  similar  service  between 
Rosehearty  and  Fraserburgh,  N.  P. 

On  the  evening  of  Feb.  14  the  Hon.  J.  Scott-Montagu, 
M.  P..  will  deliver  a  paper  on  "General  Aspects  of  British  Au- 
tomobile Manufacture"  before  the  Automobile  Oub. 

A  receiver  has  just  been  appointed  by  the  debenture  holders 
in  the  Beeston  Motor  Co.,  Ltd.,  of  CoTeotzy. 
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A.  L.  Dow,  LongiUQnt,  Cai.,  is  buUdinit  a  tjasuUiic  auto- 
inubile, 

v.  S.  Jacks,  Napa,  Cal.»  has  completed  his  gasoline  car- 
riage. 

J^ofiUna&tcr  Juhn  A.  Mcrnlt,  WabLtiigiuii,  D,  C..  i$  tc:>tiii£ 
an  automubilii:  for  the  collccliuii  oj  mails. 

New  York  panics  arc  reported  experimenting  on  motor  ve- 
hicles at  the  Manucsmann  Tube  Wurks,  Zylonite,  Mass. 

It  i&  reported  that  ihc  Hygienic  Ice  Co.,  recently  orgaiiucd 
at  New  ilaven,  Conti.,  will  introduce  motors  for  the  delivery 
oi  its  ice. 

The  Stuart  Power  &  Motor  Co.,  capital  $iao,ooo,  is  a  recent 
New  Jersey  corporation.  J.  H.  Whittcn,  W.  Uepuy  and  H. 
J.  Schutte  are  Uie  incorporatori. 

The  Shaw  Motor  Vehicle  Co.  has  been  organized  under 
Mamc  laws  by  C.  M,  Martin,  H.  K.  Shaw  and  W.  G.  Nixon, 
of  Uoston,  Mass.    The  capital  sluck'  is  $5,000,000. 

Ferry  Okcy,  a  young  electrician,  of  Columbus,  O.,  has  com- 
pleted a  gasoline  automobile,  on  which  he  has  been  engaged 
iof  five  years.    The  carriage  weighs  550  lbs. 

Louis  Langan,  formerly  of  the  St.  Louis  Gasoline  Motor 
Co.,  St.  Louis,  Mo.,  has  located  at  Duffalo,  N.  Y.,  where  be 
is  organizing  tlic  liullalo  Gasoline  Motor  Co. 

The  American  Cycle  Co.,  Warsaw,  Poland,  would  Hke  to 
secure  ilie  Russian  agency  for  some  American  manufacturer  of 
gasolme  motors  and  motor  vehicle  parts.  Tbcy  report  a  great 
demand  for  ^-h.p.  motors  to  propel  bicycles. 

The  Lunkenhcimcr  Co.,  Cincinnati,  O.,  recommend  that 
only  small  quantities  of  graphite  be  used  with  their  "Vetox" 
Sight  Feed  Lubricator  lor  gas  aiid  gasoline  engines  in  order 
to  protect  Ibe  igniters  from  injury, 

A  new  Maine  corporation  is  the  International  Automobile 
Construction  Co.,  capita!  $100,000.  The  incorporators  are  R. 
M.  Gray,  W.  H.  Ricker  and  C.  E.  Fay,  of  Cambridge,  Mass., 
and  H.  L.  Cram,  of  Portland,  Mc. 

The  Non-Polarizing  Dry  Battery  Co.,  manulaciurcrs  of  the 
"O.  K."  dry  batteries,  have  received  from  the  War  Depart- 
ment an  indorsement  of  their  ceils  stating  that  their  batteries 
had  been  adopted  by  the  Department  as  the  standard  dry  cell. 

Parry  Bros.,  the  well-known  buggy  manufacturers,  of  In- 
dianapolis, Ind.,  arc  reported  about  to  erect  a  $500,000  plant 
for  the  manufacture  of  amoniohiles.  They  liavt  been  cxpcri- 
mtrnting  on  a  gasoline  machine  since  1893,  and  now  believe 
thtry  have  it  perfected. 

The  American  Vehicle  Co.,  of  New  York,  capital  $1,000,000. 
has  been  incorporated  to  introduce  compressed  air  vehicles. 
The  incorporators  are  J.  Acken,  Nyack,  N.  Y.;  E.  F.  Slocuro, 
R.  B.  Hungerfurd  and  A.  H.  Ccxikc.  of  New  York,  and  J.  D. 
Campbell,  of  Scranton,  Pa. 

H.  V.  A.  ParscII  and  Arthur  J.  Weed,  of  Parscll  &  Weed. 
Nc^v  York,  arc  soon  to  publish  a  work  on  "Gas  Engine  Con- 


sIructioiL"    Gardner  D.  Hi$cox,  author  of  a  work  on    •Ihc 
tjas  linginc"  from  an  American  point  oi  view,  la  engaged  un  a 

uew  work,  to  be  called    'iiorsctc**  Vehicles.,  Auiumobues  and 
Motor  Cycles." 

The  Western  Automobile  Co.,  of  Cliicago,  HI.,  is  ncguUaiing 
lor  the  old  Wisconsin  Central  shops  at  Stevens  Point,  W16. 
The  company,  winch  is  capitalized  at  $6,000,000  under  lUc  laws 
oi  New  Jersey,  wants  the  citizens  to  subscribe  lor  $JOO.ot» 
wurih  oi  stock  at  30  cents  on  the  dollar,  and  also  asaiat  in  se- 
curing control  of  the  shops. 

The  Steel  Ball  Co.,  of  Chicago,  is  now  turning  out  balls  for 
niaior  carnages.  This  firm  has  just  moved  into  its  new  fac- 
tor/ at  Uie  junction  of  .\ustin  and  Clarcmont  Avcs.  The  new 
plant  is  LJO  x  iM  and  is  equipped  with  every  modern  faality 
for  turning  out  quickly,  finely  finished  stcc!  balls,  ranging  in 
size  from  H  in.  to  4  in.  They  are  running  day  and  night. 
not  even  letting  up  at  the  noon  hour. 

Jhc  Illinois  Electric  Vehicle  Transportation  Co.*s  stock- 
holders will  soon  be  asked  to  vote  on  a  suggestion  to  reduce 
the  capital  stock  from  $^3,000,000  to  $j,soo,ooa  There  has 
now  been  paid  in  one  instalment  of  $3  a  share.  It  is  the  plau 
to  call  for  one  more  instalment  of  $5,  which  would  make  the 
$2,500,000  of  capital.  But  it  is  proposed  to  ask  for  this  sec- 
ond instalment  m  smaller  amounts,  from  $1  to  $^  per  share, 
as  funds  are  needed. 

A  subscriber  in  Bcllcfontaine.  O.,  writes  that  tlie  Interna- 
lional  Automobile  Co.,  oi  New  York,  is  cstablisliing  county 
agencies  in  that  town  and  in  Bellairc,  O.,  selling  to  its  agents 
10  shares  of  the  company's  stock  in  return  for  the  exclusive 
right  to  the  sale  of  its  goods  in  the  county.  The  company, 
wliich  claims  to  manufacture  steam  and  gasoline  vchicUs,  be- 
sides representing  Ucnz  &  Co.,  of  Mannheim.  Germany,  and 
Uarracq  &  Cie,  of  Surcsncs,  France,  promises  to  deliver  its 
first  gasoline  carriage  about  April  1. 


THE  AUTOMOBILE  CLUB. 


The  library  committee  of  the  club  has  arranged  for  the  fol- 
lowing lectures  upon  the  dates  named,  at  8:30  p.  m.,  at  the  club 
rooms.  They  arc  to  be  illustrated  by  lantern  slides,  and  will 
be  of  exceptional  interest: 

'The  Gas  Engine  as  Applied  to  Automobiles,  by  A.  Fischer, 
hu.  27. 

'  Iileciric  .Automobiles."  by  A.  L.  Rikcr.  Feb.  10. 

"Steam  Automobiles,"  by  J.  A.  Kingman,  Feb.  17, 

The  good  roads'  committee  of  the  club  has  arranged  for  a 
good  roads'  meeting  on  Feb.  3.  at  8;30  p.  m.,  at  the  club  rooms, 
to  urge  upon  the  Legislature  of  New  York  State  the  im- 
portance of  appropriating  $1,000,000  under  the  Higbce-.\rm- 
strong  bill  for  improving  the  highways  of  the  State,  at  which 
addresses  will  be  delivered  by  Gen.  Roy  Stone,  E.  G.  Harri- 
son, of  the  Ofhcc  of  Road  Inquiry  of  the  Department  of  Agri- 
culture at  Washington,  D.  C;  Edward  A.  Bond.  Chief  En- 
gineer of  the  State  of  New  York,  and  it  is  hoped  by  the  good 
roads'  commissioners  of  New  Jersey  and  Masftachusetts. 

At  a  inecting  ol  the  club  on  Monday  evening.  Jan.  ag.  it  was 
definitely  decided  to  bold  an  automobile  exhibition  next  Octo- 
ber under  the  club's  auspices,  probably  at  Madison  Square 
Garden. 
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Compressed  Air  Versus  Steam  for 
/Vlotor  Vehicles. 


By  Hcno  F-  Bryant,  C.  E. 


Over  a  year  ago  the  writer  put  together  a  few  ideas  regard- 
ing the  comparative  merits  of  steam  and  air  as  a  motive  power 
for  vcludcs.  Pressure  of  btistne&s  caused  the  paper  to  be  neg- 
lected and  to  lie  uncorrected  un  liis  desk. 

Since  it  was  written  the  &teani  carriage  mentiuncil  has  been 
driven  several  tliousand  mites,  with  the  result  that  the  pre- 
viuus  statements  are  continued,  with  the  exception  that  a 
slightly  mcreascd  cost  lor  iucl  has  been  manifest,  although  not 
to  an  extent  to  modify  the  conclusions  drawn. 

The  coiuparison  is  made  entirely  on  theoretical  lines  with  a 
full  understanding  that  a  consideration  of  the  shop  details 
would  simply  udd  weight  to  the  statements  made. 

So  jar  as  apparent  devclopmcnis  go,  the  air  vehicle  is  not  a 
success  tu  an  extent  to  warrent  its  being  sold  ur  used,  and 
the  stuck  market  is  relieved  accordingly. 

The  periudical  literature  oi  to-day,  and  especially  the  daily 
press,  abounds  with  articles,  ediionals  and  notices  regarding 
the  forthcoming  ipplicatiun  of  compressed  air  tu  motor  ve- 
hicles. 

It  may  be  that  ihc  original  statements  were  inspired  by  va- 
rious corporation  promoters,  but  It  is  certain  that  tlic  greater 
pan  of  what  is  seen  in  print  Is  volunteer  information  or  opin- 
ions from  inconsiderate  parties.  It  has  been  stated  tliat  it  is 
the  purpose  of  various  new  corporate  bodies  tu  acquire  con- 
trol of  a  Jarge  portion  of  the  trucking  business  oi  some  of  our 
large  cities  and  to  conduct  the  work  by  means  of  compressed 
air  trucks. 

This  arrangement,  covering  'bus  lines,  cab  companies,  liv- 
ery stables  and  the  like,  has  been  the  foundation  for  a  large 
number  uf  requests  for  francliises  all  over  the  country. 

Four  or  five  years  ago  the  technical  press  had  much  to  say 
about  the  merits  of  compressed  air,  and  the  writer  in  consc- 
i|uence  has  always  been  an  advocate  of  its  use  whore  such  use 
is  reasonably  economical,  an4  was  prepared  to  believe  that 
air  vehicles  were  feasible. 

Some  time  ago,  while  discussing  the  merits  of  a  steam  car- 
nage which  waa  on  the  market,  and  one  of  which  the  writer 
has  purchased,  the  astonishing  statcntcnt  was  made  that  the 
weight  of  the  necessary  water  on  a  stcjim  carriage  was  no 
more  than  the  weight  of  the  necessary  air  alone  for  an  air 
carriage.  This  statement  led  to  an  invcstigatiun  of  the  facts 
so  lar  as  they  could  be  obtained,  with  the  results  given  below- 

Let  us  first  consider  a  type  of  light  plea:>urc  carnage  foir 
tw'j  persons  and  later  lake  up  Ihc  opposite  extreme,  as  cxem- 
pliftrd  by  heavy  trucks,  etc. 

To  be  specific  and  therefore,  perhaps,  convincing,  we  will 
take  the  steam  carriage  with  which  the  writer  is  familiar,  as  it 
t&  III  every  way  a  successful  light  pleasure  carriage  and  has 
been  in  operalion  for  some  time.  With  respect  to  a  light  air 
carriage  of  a  similar  type,  there  seems  to  be  no  cxperiinenial 
data  directly  applicable,  |>os<.i)>ly  because  ol  difficulties  to  be 
mentioned  later,  so  thai  wr  must  compare  our  actual  light 
steam  carriage  with  a'hypothctical  light  air  carnage,  and  bter 
we  will  compare  an  actual  heavy  air  truck  with  a  hypothetical 
heavy  steam  truck. 

The  figures  for  the  steam  vehicle  are  as  follows,  and  are 
conservative,  as  they  are  actually  bettered  in  practice: 


Weight  of  carriage  alone 325  lbs. 

Entire  power  plant  (motor  35  IbsO'o- ISO  lbs. 

Water  125  lbs.  and  fuel  15  lbs 140  lbs. 

Weight  complete  for  so-mile  run 515  lbs. 

One  gal.  of  gasoline  evaporates  62^Ibs.  of  water;  2^  lbs. 
of  water  used  per  mile  run  in  average  country.  Steam  pres- 
sure, 160  lbs.  on  the  gauge.  Speed,  variable  from  o  to  25  miles 
per  hour. 

These  figures  give  us  an  evaporation  of  73  lbs.  at  atmos- 
pheric pressure  for  each  gallon  of  fuel  which  makes  the  cost 
about  ic,  per  10  lbs.  of  water  evaporated.  This  is  as  econom- 
ical a  6gure  as  is  ordinarily  found  in  small  commercial  plants, 
but  is  only  about  one-fourth  as  good  as  the  results  from  the 
best  air  compressing  plants. 

Now,  with  the  steam  system  the  vapor  is  used  directly  in  the 
motor  without  any  serious  losses,  while  the  air  system  requires 
the  intervention  of  a  compressor  engine,  a  receiver  and  a  re- 
heating lurnacc  before  the  power  reaches  the  motor  piston. 

Si:ch  a  roundabout  method  would  at  first  sight  indicate 
losses  all  along  the  cycle  of  clianges,  but  it  is  well  knuwii  that 
by  proper  reheating  a  full  too  per  cent,  of  the  steam  power 
used  can  be  applied  to  stationary  motors  by  means  of  com- 
pressed air,  while  a  moving  system  would  undoubtedly  show 
an  efficiency  of  80  per  cent,  at  least. 

There  arc  losses,  however,  wliich  actually  occur;  for  in- 
stance, that  loss  which  comes  from  the  difficulty  of  cooling  the 
air  in  the  compre.«:.*or  cylinder  with  suflident  rapidity  to  bring 
Its  compression  curve  to  the  isothermal  line,  and  besides,  the 
whole  heat  of  conipresston  is  usually  lost.  This  loss,  plus  en- 
gine friction,  is  not  far  from  30  per  cent,  of  the  apjilicd  power. 
The  losses  in  transmission  to  the  receiver  and  thence  10  the 
storage  tanks  on  the  vehicle  are  small  and  can  be  neglected,  as 
can  be  the  losses  due  to  the  reduction  from  tank  pressure  to 
working  pressure  by  the  reducing  valve. 

Such  losses  as  actually  occur  are  made  good  at  no  great  ex- 
pense by  heating  the  air  just  before  it  passes  to  the  motor, 
and  this  reheating  also  serves  the  purpose  of  preventing  the 
clogging  of  exhaust  passages  by  frost. 

VVc  therefore  have  our  air  obtained  under  the  most  favorable 
condiiions,  from  siatiimary  high  duty  engines,  with  all  possible 
opportunities  for  cheap  fuel  and  heat  economics. 

Now,  when  the  air  is  properly  warmed,  there  is  but  little 
choice  between  it  and  steam  in  working  the  motor  piston  after 
its  intrridtiction  into  the  cylinder,  so  that  the  light  carriage 
which  we  have  already  considered  will  require  an  amount  of 
160-lb.  air  equal  to  the  amount  of  i6o-]b.  steam  furnished  it. 

As  given  previously,  the  motor  requires  125  lbs.,  or  2  cu.  ft., 
of  water  in  running  50  miles,  which  is  equivalent  to  328  cu.  ft. 
of  160-lb.  air  or  steam.  Now,  160  lbs.  gauge  is  practically  ta 
atmospheres,  so  that  12  times  this  amount  will  give  the  amount 
of  free  air  required  to  tlo  the  work,  or  3.936  cu.  ft. 

The  everyday  idea  is  that  air  has  no  appreciable  weight, 
cM'^cially  when  surrounded  by  the  atmosphere  under  normal 
conditions.  As  a  fact,  i  cu.  ft.  of  air  at  atmospheric  pressure 
and  fio  deg.  I'.,  weighs  .076H  lbs.,  and  if  it  be  compressed  to 
one-fourth  its  original  voUimc  or  to  any  other  reasonable  ex- 
tent, its  weight  will  remain  the  same. 

Suppose  we  compress  this  atr  ol  ours  to  150  Atmospheres,  or 
2,^5  lbs.  per  square  inch,  obtaining  a  volume  of  26.2  cu,  ft 
as  the  space  or  storage  required  (or  it  in  storage  tanks  on  the 
vehicle.  Now,  to  maintain  a  minimum  pressure  of  160  lbs.  to 
the  end  of  the  run,  we  must  have  3*4  cu.  ft.  of  free  air  in  the 
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taoks  at  the  finish,  making  the  original  amount  required  4.250 
cu.  Jt,  with  an  initial  pressure  of  2,380  lbs.,  instead  of  3,203 
lbs.,  and  giving  the  surprising!)'  large  weight  of  air  as  326  lbs. 

Putting  this  into  13^^  x  30  in.  cylinders,  ^  in.  thick  and  of 
a  capacity  of  3.5  cu.  ft.,  we  get  a  stress  of  32,000  lbs.  per  square 
inch  as  1  working  pressure  on  the  steel,  which  seems  quite 
enough.  The  weight  of  the  tube  would  be  87  lbs.  per  cubic 
foot  capacity,  but  as  tubes  weighing  66  lbs.  per  cubic  foot  ca- 
pacity have  been  used  without  accident,  we  will  use  the  last 
figure,  which  will  give  the  weight  of  our  11  cylinders  as 
1,730  lbs. 

To  reheat  the  air  it  is  conimoo  practice  to  pass  it  through 
healed  water,  evaporating  some  of  the  latter.which  afterwards 
assists  in  the  motor  by  its  condensation.  Variable  amoutils  of 
water  are  used,  varying,  at  least,  between  ^  and  H  )b. 
of  water  per  pound  of  air,  and  the  use  of  >4  lb.  of  water  per 
pound  of  air  could  not  be  called  excessive. 

Since  we  carry  302  lbs.  of  cfTective  air,  we  shall  require  151 
lbs.  of  water  to  properly  heat  that  air  with  sulhcicnt  fuel  to 
evaporate  it  at  from  370  to  400  dcg.  F.  The  point  may  be 
raised  here  that  it  is  not  necessary  to  actually  evaporate  this 
water;  but  it  can  be  readily  demonstrated  that  to  gain  the  de- 
sired advantages  from  reheating  it  is  necessary  to  use  the 
same  amount  of  heat  that  is  required  to  expand  llie  water. 
Assuming  the  heater  to  be  as  good  a  one  as  exists  on  the 
steam  carriage,  the  weight  of  the  needed  fuel  would  be  17  lbs., 
as  against  the  14  Ihs.  already  mentioned,  at  a  cost  of  ig  cents 
against  16  cents. 

Let  us  see  now  what  the  minimum  weight  of  our  light  com- 
pressed air  carriage  would  be,  ready  for  a  50-miIe  run: 

Carriage  alone,  as  before 335  lbs. 

Motor.  35  lbs. ;  heater  and  tanks,  100  lbs 135  lbs. 

Water  and  fuel  as  above 167  lbs. 

Receivers  for  26.2  cu.  it.  of  compressed  air.  .1,730  lbs. 
Air  in  receivers  when  first  charged 326  lbs. 

Total  2,583  lbs. 

Now,  no  carriage  weighing  225  lbs.  could  carry  the  weights 
given  above,  and  enough  should  be  added  to  bring  the  total 
to  800  lbs. 

Again,  the  motor  we  have  been  considering  would  not  cover 
50  miles  with  tlie  above  weight  at  the  desire  speed,  and  should 
be  enlarged  to  weigh  100  lbs. 

Such  a  carriage  and  motor  would  also  require  more  air  to 
operate,  which  means  about  7  cu.  It.  capacity  more,  or  790  lbs. 
more  weight.    We  therefore  have: 

Total  as  above 3,583  lbs. 

Increased  weight  of  motor 65  lbs. 

Increased  weight  of  carriage 575  lbs. 

Increased  weight  of  receivers  and  air 790  lbs. 

Total  weight 4,013  lbs. 

which  makes  the  air  carriage  nearly  eight  times  the  weight  of 
the  steam  carriage,  notwithstanding  that  we  have  made  the  for- 
mer as  light  as  possible. 

Tlie  prime  requisites  of  any  successful  method  of  transform- 
ing heat  into  work  in  an  automobile  may  be  given  as: 

1.  Ability  to  furnish  ample  power  and  speed  under  all  con- 
ditions. 

2.  Safety  at  all  times. 

3.  Economy  of  operation. 

4.  Ease  of  management 


5.  Simplicity,  lightness  and  low  first  cost. 

6.  Lack  of  objectionable  noises,  odors,  motions,  etc 

The  general  impression  prevails  that  steam  boilers  arc  dan- 
gerous except  in  the  hands  of  experts.  This  is  an  idea  that 
the  public  has  obtained  from  the  long- continued  practice 
of  using  large  boilers  where  riveting  is  relied  upon  for  strength 
and  where  the  shell  is  often  strained  nearly  to  its  breaking 
poinL 

Under  such  circumstances,  accidents  are  not  surprising;  but 
with  small  generating  units,  it  is  easily  possible,  at  no  great 
additional  expense,  to  obtain  a  strength  of  over  3,000  lbs.  of 
pressure  per  square  inch,  white  actually  using  less  than  200 
lbs.  per  square  inch.  With  a  device  tor  shutting  oti  the  fuel 
automatically  al  a  given  pressure  and  a  safety  valve  which  can- 
not fail  to  work,  there  can  be  no  explosion,  lor  the  evapora- 
tion of  all  the  water  cannot  possibly  do  any  more  harm  than 
will  require  a  few  moments  use  of  a  caulking  tool  to  repair. 

This  has  been  repeatedly  demonstrated  by  experiment 

It  is  claimed  that  the  steam  carriage  is  "fool  proof  so  far, 
at  least,  as  the  "fool"  is  concerned.  Any  carriage  or  machine 
can  be  injured  by  reckless  handling. 

In  the  air  vehicle,  we  have  in  the  heater  a  device  correspond- 
ing to  the  boiler  of  the  steam  carriage,  and  it  can  undoubtedly 
be  made  equally  safe,  while,  in  addition  to  this,  we  have  tubes 
charged  uiih  high  pressure  air,  which,  as  they  are  not  sub- 
jected to  fluctuating  heat,  can  be  considered  fairly  safe  except 
in  case  of  an  accident  by  collision  or  the  like,  which  should 
rupture  the  cells  when  under  full  strain. 

The  consequences  of  such  breakage  would  be  neither  burn- 
ing, suffocation  or  scalding,  but  simply  cold,  with  the  possi- 
bility of  flying  pieces  of  metal,  doing  some  mischief.  Such  an 
occurrence  would  be  very  rare,  and  need  have  but  little  influ- 
ence on  the  use  of  high  pressure  air.  The  writer  would  per- 
sonally prefer  the  boiler  to  the  high  tension  receiver,  and  most 
certainly  the  boiler  is  preferable  to  receiver  and  heater  com- 
bined. This  matter,  however,  need  cause  but  little  concern  in 
either  case. 

That  superior  manageability  rests  with  the  lighter  carriage 
hardly  needs  demonstration,  while  easy  steering  may  be  found 
in  either.  The  rapidity  of  starting  and  stopping  are  great  fac- 
tors in  easy  handling  in  crowded  situations,  and  this  cannot  be 
well  had  in  heavy  carriages,  even  with  the  use  of  power  brakes. 

Simplicity  and  low  first  cost  is  more  fully  approached  in  the 
steam  vehicle  mainly  on  account  of  less  weight,  but  partly  on 
account  of  its  lacking  the  necessity  for  storage  reservoirs  and 
their  fittings. 

Those  who  have  best  observed  compressed  air  as  used 
abroad  state  that  the  mechanism  lor  controlling  it  is  much 
more  delicate  and  liable  to  get  out  of  order  than  arc  similar 
arrangements  tor  steam  control.  This  would  mean  less  time 
in  shop  for  repairs  in  the  case  of  the  steam  carriage. 

The  amount  of  noise,  odors  and  motions  would  be  and  need 
be  no  larger  in  the  one  case  than  the  other;  but  in  one  re- 
spect, at  least,  air  is  superior  to  steam,  and  that  is  as  to  beat 
and  the  visibility  of  exhaust. 

The  products  of  combustion  from  a  steam  boiler  would  be  at 
a  higher  temperature  than  that  from  a  reheater.  and  the  ex- 
haust steam  would  always  show  in  cold  weather. 

Neither  of  these  matters  have  been  found  objeciionable, 
however,  as  only  a  small,  quickly  vanishing  stream  of  vapor  is 
visible  beneath  and  behind  the  carriage,  and  there  is  no  diffi- 
culty in  holding  one's  hand  in  comfort  over  the  hot  air  outlet. 
Horses  are  not  frightened  any  more  than  by  any  strange 
moving  object  of  like  size. 
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Economy  of  operation  we  have  seen  is  in  favor  of  steam, 
since  less  fuel  is  used  by  it  in  transit  than  by  the  air  system, 
while  with  the  latter  the  cost  of  compression,  distribution  and 
adminixiraLion  of  the  stored  air  is  added  as  an  extra,  and 
from  the  figures  already  given  the  cost  of  air  can  be  shown  to 
be  twice  the  cost  of  steam. 

The  relative  first  cost  of  the  Tchicles  can  be  only  estimated, 
but  the  air  vehicle  will  cost  nearly  three  times  the  steam  car- 
riage. 

We  will  summarize  our  condtisions  as  we  have  just  found 
them,  as  follows: 

I.  No  choice  in  the  matter  of  ample  power. 

z.  Equal  safety  from  injury  to  passenger,  and^^rraler  safely 
for  the  mechanism  in  steam  carriages, 

J.  Economy  of  operation  is  in  favor  of  Steam  in  the  propor* 
tion  of  at  least  i  to  2. 

4.  Ease  of  operation  or  manageability    lies  with  steam. 

5.  5unplicit>-,  lightness  and  first  cost  are  all  on  the  side  of 
steani. 

6.  Ill  appearance,  objectionable  notsc,  odors  and  motions 
exist  in  neither  case,  while  heat  and  visible  exhaust  are  found 
to  a  greater  extent  with  steam. 

For  heavy  work,  which  would  seem  to  be  the  field  for  air 
mvturs.  the  showti)^  i^  very  much  ihc  same,  and  is  still  much 
in  favor  of  steam,  judging  from  known  examples. 

There  arc  at  hand  the  description  of  two  heavy  trucks  op- 
erated by  compressed  air.  One  weighs  8,000  lbs.  and  has  a 
capacity  of  10  tons  load  for  30  miles  on  level  roads,  carrying 
50  cu.  ft.  of  air  at  155  atmospheres.  The  other  weighs  4,100 
lbs.,  with  a  capacity  of  7  tons,  15  miles,  with  24  cu.  fL  of  air 
in  receivers  at  2.000  lbs.  and  upward  per  square  inch. 

The  first  mentioned  example,  since  it  requires  the  greater 
power,  will  be  considered  as  a  tj-pical  one. 

In  this  truck  it  will  be  noted  that  the  air  capacity  is  about 
double  [hat  which  was  first  computed  for  our  hypothellcal 
light  carriage,  and  the  pressure  is  similar.  i  *, 

For  the  sake  of  simplicity,  wc  wil  assume  that  these  reser- 
voirs furnish  just  twice  the  air  furnished  for  the  light  carriage 
instead  of  slightly  less. 

Neglecting  the  eifccis  of  compounding  which,  ahliongh 
slightly  more  useful  with  air  than  with  steam,  would  show- no 
great  dilTereiice  between  the  two,  wc  ^nd  that  a  duplicate  or 
double  steani  system,  similar  to  the  light  carriage  system,  will 
furnish  the  required  vapor  and  transform  it  into  power. 

From  this  we  can  estimate  our  weights  as  follows: 

Weight  of  steam  power  plant  150X3 300  lbs. 

Weight  of  water  125  X  a 250  lbs. 

Weight  of  fuel  14X3 28  lbs. 

Truck  body  (estimated)  i,oooIbs. 

Total  weight  1,578  lbs. 

-There  would  also  be  an  increase  in  endurance  due  to  the 
lighter  weight  of  the  steam  wagon,  but  this  we  will  neglect  in 
making  our  comparison. 

In  practice,  the  two  motors  would  probably  be  combined  for 
sake  of  simplicity,  but  with  no  resulting  increase  of  weight. 

It  is  apparent  also  that  both  forms  of  air  carriage  are  tied  to 
their  compressor  plant  and  can  never  go  far  away  from  It, 
while  the  two  systems  are  on  equal  terms  regarding  fuel  and 
water  which  can  be  found  nearly  everywhere. 

The  above  conclusions  indicate  the  same  relative  usefulness 
of  the  two  systems  for  heavy  work  as  for  light  work,  and  un- 
less some  new  methods  for  using  air  have  been  perfected  and 
not  yet  announced,  it  seems  reasonable  to  state  that  if  air 
motors  obtain  any  fool  hold  in  transportation  matters,  it  will 


be  because  of  the  existing  prejudice  against  steam  or  because 
of  Ignorance  as  to  the  limited  possibilities  of  air  or  perhaps 
because  of  strong  financial  backing  which  may  be  able  to  with- 
stand the  natural  development  for  a  time. 

It  is  not  by  any  means  certain  thai  the  steam  motor  will 
prove  superior  to  coming  oil  or  gasoline  motors,  but  so  far  as 
the  writer  has  been  able  10  observe,  the  troublesome  odor, 
noise  and  motion  from  tlie  so-called  odorless  motors  prevents 
iheir  being  popular  for  all  around  use.  The  difficulty  of  start- 
ing and  of  regulating  speed  is  also  yet  to  be  satisfactorily  over- 
come. 

For  the  present,  then,  steam  seems  to  be  the  most  promis- 
ing field  for  experiment,  especially  as  electricity  is  yet  waiting 
lor  an  economical  and  light  storage  medium  before  coming 
into  general  use. 

We  hear  wonderful  things  of  liquid  air,  which  we  hope  may 
prove  to  be  based  on  facts;  but  until  some  new  source  of 
power  or  improved  methods  of  utilizing  known  sources,  ap- 
pears, we  can  best  pin  our  faith  on  steam,  wasteful  as  it  is. 
for  all  around  service. 


The  Storage  Battery  from  the  Stand- 
point of  the  User. 

By  W.  M.  Hutchinson.  M.  D. 

At  this  stage  of  the  development  of  automobilism.  it  would 
seem  proper  that  observations  made  by  users,  although  not 
themselves  trained  engineers  nor  mechanicians,  should  be  put 
on  record,  and  by  means  of  journals  like  The  Horseless  Age 
placed  before  others  who  are  interested,  but  who  have  not  as 
yet  had  experience. 

I  would  say  in  preface  of  what  I  am  about  to  state  regarding 
the  storage  battery  situation  as  I  sec  it,  that  I  am  trying  to 
,  approach  the  subject  in  a  pcrlectly  fair  and  truly  scientific 
spirit,  entirely  unbiased  by  any  financial  or  trade  interest,  and 
that  what  1  wish  to  accomplish  in  this  article  is  to  place  be- 
fore the  readers  of  this  journal  some  notions  of  my  own — 
some  ideas  that  I  have  formulated,  not  by  reading  what  others 
have  said,  but  as  a  result  of  18  months'  personal  experience 
^  with  an  electrically  propelled  vehicle — together  with  a  brief 
explanation  of  a  method  that  I  have  adopted  in  caring  for  and 
keeping  in  order  a  vehicle  battery*. 

Furthermore,  it  is  but  fair  to  state  just  at  this  point  that  my 
observations  have  been  limited  (o  the  product  of  one  manufac- 
uring  concern,  but  my  battery  is.  I  beUeve,  a  fair  type  of  the 
"formed"  class,  and  therefore  what  I  shall  have  to  say  will 
apply  to  all  the  modilicalkins  of  this  class  of  accumulators. 

Probably  the  fact  that  has  been  brought  out  most  promi- 
nently and  has  Impressed  itself  most  indelibly  upon  my  mind 
by  what  I  have  done  along  this  line  is  that  he  who  possesses 
himself  of  a  storage  battery  to  apply  to  vehicle  traction  must 
clearly  understand  from  the  very  outset  that  he  lias  acquired 
a  piece  of  apparatus  that  will  require  constant,  skilled  ami 
intelligent  care  and  attention  if  it  is  to  be  of  service  to  him. 

And  the  manufacturers  themselves  now  say  the  same  thing, 
altituugh  they  did  nut  make  it  so  clear  a  year  and  a  half  ago. 
One,  in  an  article  upon  this  subject,  puts  it  "daily  care."  An- 
other, In  a  booklet  of  information  just  issued,  says  "the  cells 
should  be  carefully  examined  once  a  week."  My  own  opinion 
is  that  when  performing  ordinary  work,  say  15  to  30  miles 
daily,  a  battery  should  be  subjected  to  painstaking  inspection 
every  week,  assuming  that  the  user  has  observed  reasonably 
the  directions  and  rules  given  by  the  manufacturer. 
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Now,  let  us  sec  what  this  weekly  inspection  means.  First 
n(  all.  the  condition  of  the  elements  is  to  be  determined  by 
testing  their  voltage  during  and  after  a  discharge  that  has  been 
going  on  at  the  usual  discbarge  rate  for  at  least  half  an  hour. 
This  we  call  the  "voltage  on  discharge,"  and  is  best  obtained 
by  discharging  the  entire  battery  through  sufHcient  resistance 
to  cause  them  to  give  otf  currtrnt  at  a  rate  equaling  that  given 
when  the  wagon  is  at  full  speed.  Then,  at  the  end  of,  say,  30 
minutes,  we  take  readings  of  the  difference  of  potential  be- 
tween the  terminals  of  each  of  the  four  sets  of  cells,  while  the 
current  is  so  passing  out. 

The  importance  of  this  point  has  not  been  well  brought  out — 
at  least  not  until  quite  recently — but  should  be  strongly  empha- 
sized, viz.,  that  no  idea  of  the  condition  of  a  cell  nor  a  set  of 
cells  can  be  obtained  by  taking  the  voltage  "standing"  nor 
while  "on  charge."  Very  frequently  a  set  will  be  found  to  be 
low  under  this  test,  and  then  we  proceed  to  determine  which 
particular  cell  or  cells  arc  in  trouble. 

Up  to  this  time  battery  has  not  been  withdrawn  from  the 
vehicle,  but  now,  by  the  aid  of  two  muscular  stable  hands,  the 
crates  are  drawn  out.  Before  going  further,  it  is  well  to  re- 
move the  vent  pUig  from  each  cell  and  ascertain,  by  ocular  in- 
spection, the  height  of  dilute  acid  within  each  jar,  any  that  are 
found  in  which  the  fluid  has  evaporated  below  the  tops  of  the 
pl.ites  being  refilled  with  very  dilute  acid. 

My  experience  hns  been  that  we  will  rarely  find  trouble  in 
more  than  one  set  of  cells  at  any  one  time,  and  in  order  that 
my  wagon  may  not  be  out  of  commission  while  the  faulty  set 


is  being  overhauled,  I  have  provided  myself  with  an  extra  or 
spare  set,  which  is  now  substituted  for  the  one  at  fault,  and  thus 
a  complete  battery  is  returned  to  the  vehicle,  once  more  the 
good  offices  of  the  two  hostlers  being  called  upon. 

Current  is  now  sent  in,  and  in  perhaps  an  hour  or  so  the 
battery  is  in  shape  to  drive  the  wagon  again.  Oi  course,  the 
spare  set  that  we  have  just  included  in  the  equipment  becomes 
a  little  overcharged  by  this  plan,  as  it  was  and  should  be  fully 
charged  while  waiting  to  be  called  upon  for  substitute  duty; 
but  as  we  do  not  carry  this  charge  far  they  will  soon  equalize — 
say,  after  one  or  two  runs. 

In  the  meantime  tlie  abnormal  set  has  been  taken  around  tbe 
corner  to  my  house  upon  a  hand  truck  and  placed  upon  a 
bench  in  the  back  kitchen,  where  I  have  installed  a  charging 
and  repair  station,  much  to  the  disgust  of  the  tidy  housemaid 
who  presides  over  this  department,  and  we  proceed  to  search 
for  the  cell  or  cells  that  arc  out  of  condition. 

Inasmuch  as  this  article  is  not  intended  to  be  at  all  technical, 
1  will  not  even  enumerate  the  difficulties  that  we  may  find.  bui 
simply  say  that  the  trouble  may  be  within  the  cell  itself  or  with 
the  outside  connections.  To  determine  which  cell  is  at  fault 
we  lake  two  brad  awls  or  otht-r  sharp  instruments,  which  we 
have  connected  with  our  low  reading  voltmeter,  and  thrust 
their  points  into  the  lugs  of  each  successive  pair  of  plates  until 
we  come  to  a  cell  that  reads  low,  or,  as  is  often  the  case, 
reads  nothing,  this  test  being  also  conducted  while  the  celts 
arc  undergoing  a  fairly  heavy  discharge.  The  method  of  per- 
forming this  test  is  quite  well  shown  in  the  photograph  that 
accompanies  this  article. 
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The  cut  shows  .1  set  of  lo  celts  within  their  crate,  that  again 
withiit  a  son  ot  hand  barrow  made  from  a  packing  case,  the 
terminals  oi  the  ^ci  bung  cuiincctcd  to  the  switchboard,  while 
a  suspected  cell  is  having  itK  voltage  determined  by  means  of 
tlic  awls  and  a  littJc  inexpensive  voltmeter  upon  the  shelf  in 
the  center.  Upon  either  side  are  the  portable  vohmetcr  and 
ammeter,  both  controlled  by  single-pole  switches  in  such  a 
way  that  charge  or  discharge  can  be  given  when  they  arc  m 
or  uut  oj  circuit,  in  case  they  are  wanted  around  at  the  stable. 

The  double  throw  switch  upon  the  center  of  the  board  puts 
tlic  set  on  charge  or  discharge,  according  to  its  position,  while 
a  switch  below  tlic  tabic  cuts  in  the  amount  of  resisunce 
needed  for  charge  or  discharge.  This  resistance  is  simply 
some  German  silver  wire  running  back  and  forth  in  coils  be- 
low the  table,  and  not  shown  in  the  cut. 

The  material  for  the  entire  outfit,  including  the  resistance, 
but  excepting,  of  course,  the  portable  measiuring  instruments, 
cost,  I  should  say,  about  $3. 

For  much  assistance  in  designing  this  board  and  its  connec- 
tions, and  for  its  entire  construction,  I  am  indebted  to  Mr. 
Thomas  Hall  Wyatt,  a  student  of  medicine  in  my  office. 

Having  by  this  device  discovered  the  weak  cell,  with  a 
hack  saw  wc  open  its  connections,  remove  the  plates,  have 
them  and  the  containing  jar  washed  out,  and  then  return  them, 
always  repUctntt  the  positive  plates  with  a  new  pair,  keeping 
the  negatives  in  the  meantime  under  water,  that  they  may  not 
air  discharge.  The  jar  is  now  closed  up,  returned  to  the  crate 
and  the  connections  soldered  np  with  a  blowpipe  tiame,  the 
gas  tubing  for  which  is  shown  in  Ihc  cut. 

It  is  quite  possible  that  I  discard  positives  at  times  that  are 
not  entirely  exhausted  and  that  would  do  considerable  more 
work  if  till'  jar  were  simply  washed  out.  but  I  am  not  suffi- 
ciently cxfwrt  as  yet  to  determine  the  condition  of  a  positive 
plate  by  its  appearance. 

Up  10  this  writing  I  have  not  had  tlic  above  described  meth 
od  in  operation  long  enough  lo  have  obtained  any  reliable 
data  as  to  the  number  of  plates  that  need  renewal  monthly,  but 
should  approximate  battery  deterioration  as  amounting  to,  say, 
f^'i  or  $50  annually,  for  a  40-ccll,  5-plate  battery,  not  counting 
the  labor  required. 

I  would  not  have  it  understood  tliat  I  am  obliged  to  make 
weekly  renewals  form  the  very  first,  as  a  new  battery  may  do 
constant  daily  work  for  from  three  to  six  months,  perhaps, 
whhout  requiring  anything  but  the  weekly  addition  of  some 
dilute  sulphuric  acid.  This  question  seems  lo  be  an  uncertain 
one — just  what  the  average  life  of  a  plate  iiv— even  from  the 
same  maker,  some  being  much  more  dnrable  than  others. 

H  the  reader  has  been  patient  enough  to  follow  me  thus  far, 
I  take  it  he  will  agree  whh  nic  that  the  storage  battery  of  to- 
day is  an  exceedingly  Iroublcwmc  comfort  to  place  into  the 
hands  of  the  everyday  sort  of  man  who  wishes  a  vehicle  which 
shall  he  one  of  the  tools  of  his  trade,  and  that  it  can  nev*T 
£ome  into  general  use  except  it  shall  come  to  pass  that  a  num 
ber  01  users  in  a  community  support  a  charging  station,  with 
shop  equipment  and  mechanics,  as  well  as  coach  house  facili- 
ties. I  3m  sorry  to  «pcak  thus  disparagingly  of  ihc  electric 
vehicle,  for  it  is  a  delight  to  operate,  and,  outside  of  the  bat- 

WANTED. 

Special  contributors  to  The  Horseless  Aoe  on 
all  important  subjects  relatinjf  to  Motor  Vehicles. 
Fair  compensation.  Address  The  Horseless  Ace, 
150  Nassau  Street,  New  York. 


tcry,  but  little  trouble  to  maintain;  and  speak  as  I  do  only  after 
carefully  weighing  my  words.  How  my  troubles  will  compare 
with  my  present  ones  after  1  have  operated  a  gasoline  or 
steam  vehicle,  as  I  hope  to  do,  I  cannot  say.  This  much  I 
knew:  Absolutely  no  reliance  can  be  placed  by  any  intending 
purchasers  upon  the  statements  of  any  manufacturer,  because 
of  the  different  requirements  and  circumstances  of  purcliasers. 
Of  course  I  am  not  now  rcicrring  to  the  pleasure  vehicle, 
but  know  of  no  way  for  any  one  contemplating  purchasing  an 
automobile  for  professional  or  light  business  purposes,  but  for 
him  to  make  themostwiseand  careful  selection  he  can,  as  to  mo- 
tive power  and  maker,  and  then  determine  after  six  months  or 
a  year  whether  or  not  it  has  adapted  itself  well  to  his  indi- 
vidual requirements. 


Motor  Vehicle   Engine  of 
Charles  B.  King. 


The  engine  represented  in  the  accompanying  drawings  is 
one  of  the  simplest  yet  designed  for  this  service.  It  has  been 
the  aim  of  the  builder  lo  carefully  protect  all  working  pans 
(mm  the  dirt  and  sand  o(  the  road,  and  the  crank  case  there- 
fore contains  alt  Uie  working  parts.  The  large  door  gives 
easy  access  to  ihc  crank  case  at  any  time. 

Automatic  lubrication  is  provided  for  by  means  of  the 
special  cups  placed  on  the  cylinders,  which  oil  the  cylinders  as 
well  as  the  cranks  through  the  hollow  rods.  The  cups  entirely 
obviate  the  smell  of  burning  oil  on  the  road  by  their  uniform 
delivery  of  oil.  This  engine  weighs  about  250  lbs.,  makes  500 
revolutions  per  minuic  and  develops  4  b.h.p.,  with  two  cylin- 
ders 4  in.  in  diameter  by  6-in.  stroke.  The  fly  wheel  is  17  in. 
in  diameter. 

The  engine  was  designed  by  Chas.  B.  King,  of  the  Chas.  B. 
King  Co.,  Detroit.  Mich. 
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The  Volturette  Renault  Freres. 

There  is  a  possibility  ot  contenting  one's  sell  with  a  rela- 
tively weak  motor  by  reducing,  for  example,  the  transmission 
mechanism  to  their  simplest  form,  avoiding  all  useless  friction, 
and,  consequently,  all  toss  of  force. 

This  is  the  case  of  the  Renault  carriage,  which  ha$  neither 
chains  nor  belts,  and  in  which  the  gearing  is  made  by  two  sets 
of  gears  only  for  the  fast  or  slow  speeds,  as  we  shall  proceed 
to  explain. 

The  shape  of  the  carriage  is  that  of  a  buggy  without  top;  it 
is  hung  by  four  clamped  springs  on  a  tubular  frame,  which 
receives  the  motor,  the  three  speeds  and  the  backing  motion, 
the  whole  controlled  by  a  progressive  friction  clutch. 

The  motor,  held  at  A  (Fig.  i),  is  a  simple  De  Dion-Bouton 
of  i>4-b.p..  with  flanges.  Placed  in  front  in  the  semi-circular 
box  represented  in  the  photograph,  it  is  under  the  best  condi- 
tions  for  cooling.  The  carbureter  is  on  the  Longueware  sys- 
tem. 

The  motor  communicates  its  motion  by  the  friction  clutch 
B  tn  a  shaft,  which  crosses  the  box.  with  the  speed  gears,  and 
by  the  shaft  H  and  the  universal  joint  to  a  bevel  gear  meshed 
into  a  crown  gear  outside  the  dlflerential  J.  whence  the  motion 
goes  directly  to  the  driving  wheels  R  R  at  ilie  rear. 

The  most  interesting  feature  is  in  the  very  great  simplicity 
of  this  transmission.  In  the  fast  speed  friction  is  avoided,  for 
the  force  is  sent  directly  from  the  clutch  B  (Fig.  2)  to  the 
txlt  M.  N,  and  by  the  extension  H  (Fig,  3)  to  the  bevel  gear 
G,  meshing  to  the  differential.  The  shaft  H  is  supplied  with 
two  Cardan  joints  (universal  coupling),  as  at  I,  loosely  fas- 
tened so  &i  to  permit  the  oscillations  of  the  springs.  It  will 
be  seen  that  under  these  conditions  (fast  speed)  the  speed 
changing  gears  do  not  interlock,  there  is  but  a  single  trans- 
mission shaft,  and  the  carriage  is  found  sensibly  under  the 
same  conditions  as  a  motor  cycle. 

In  the  speed  gearing  case,  shown  in  Fig.  a,  a  shaft.  M,  in 
one  piece  with  the  cone  F  of  the  friction  clutch  B.  carries  a 
pinion,  I,  which  can  be  moved  along  the  shaft  M,  carrying  a 
claw  clutch,  E.  permitting  the  pinions  7  and  8  to  be  cither  in- 
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dependent  or  solid  in  such  a  ^ay  that,  in  the  position  in  Fig.  a, 
the  movement  is  transmitted  directly  to  the  longitudinal  shaft 
of  the  carriage. 

To  obtain  the  medium  speed  it  is  sufficient  to  turn  from  left 
to  right  the  controller  v  (Fig.  3),  placed  at  the  left  of  the 
driver.  This  separates  the  two  halves  of  the  shaft  M  N  (Fig. 
^  0  rr\ 
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2)  and  turns  ihe  eccentric  shaft  H  around  its  axis;  conse- 
quently the  pinions  2  and  3,  fi^ced  on  the  shaft  H,  gear  with  the 
corresponding  pinions  1  and  7.  giving  the  demulti plication  de- 
sired. 

If  the  controller  is  turned  in  the  opposite  way  the  eccentric 
shuft  I  will  be  turned,  instead  of  H,  the  motion  then  passing 
from  I  to  7  by  way  of  the  pinions  4  and  6,  thus  giving  a  still 
slower  speed. 

For  obtaining  the  backing  motion  it  is  necessary  to  inter- 
lock a  bevel  gear  with  the  two  geafs  P  on  the  shaft  I;  this 
bevel  gear  is  put  in  place  with  a  special  pedal.  The  speeds 
are  of  30,  16  and  8  kilometers  to  the  hour  (say  5.  10  and  18 
miles). 
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The  cone  clutch  F  in  the  fly  wheel  B  has  the  usistaiice  of 
another  pedal,  F  (Fig.  3),  which,  at  the  end  of  the  drive,  puts 
into  action  the  band  brake  G  (Fig.  3)  on  the  pulley;  this  brake 
is  very  powerful. 

/Another  hand  brake,  placed  at  the  right  of  the  driver,  acts 
upon  [he  two  pulleys  X.  fixed  on  the  axle  of  the  driving 
wheels,  as  shown  in  Fig.  1. 

The  starting  is  on  the  ordinary  system,  acting  on  the  front 
wheels,  mounted  on  pivots.  On  the  steering  rod  is  found  the 
two  handles  regulating  the  carbureter  and  the  ignition. 

The  starting  of  the  motor  is  accomplished  with  a  crank 
placed  in  front  of  the  driver  on  the  carriage  dashboard.  This 
will  not  require  one  to  step  out  during  the  operation. 

The  dimensions  over  all  are  not  more  than  1,80  meters 
by  1.02  mctors.  and  the  weight  about  200  kilograms  (440 
tb]!.)-  B^ll  bearings  arc  annlied  and  the  gears  turn  in  an  oil 
bath. — La  Locomotion  Automobile. 


THE   VOITURETTE   UNDERBERO. 

M.  Undcrberg,  of  Nantes,  builds  a  small  carriage,  which  we 
show  in  the  half-tone,  of  remarkable  simplicity. 

The  motor,  Gaillardct  system  of  3-h.p..  is  cooled  by  flanges 
without  water  circulation  and  is  placed  in  front  at  M. 

By  means  of  gearing  the  motor  drives  an  intermediate  shaft, 
A.  carrying  four  whcch.  which  are  capable  at  will  of  being 
thrown  into  gear  with  corresponding  wheels  on  the  shaft  B. 
This  shaft  B  carries  a  pulley,  p.  which,  by  means  of  a  belt,  E. 
transmits  its  movement  to  a  second  pulley.  P,  keyed  on  the 
differential  gear  borne  by  the  rear  axle. 


The  motor  is  put  in  motion  by  meaiu  of  a  crank,  fixed  In 
front  of  the  carriage,  which  is  disconnected  automatically  as 
soon  as  the  motor  starts.  Then  the  driver  mounts  the  vehicle. 
and  manipulating  the  lever  L.  placed  to  his  right,  he  obtains  a 
pull  on  tlic  belt  by  slightly  moving  the  rear  axle.  The  changes 
in  speed  are  controlled  by  the  lever  C.  moving  a  frame  along 
the  shaft  A,  caro'ing  the  gears.  Wc  have  seeti  how  the  four 
speeds  arc  obtained. 

The  carbureter  C  has  a  constant  level  and  is  automatic.  It  is 
fed  by  the  tank  R.  placed  in  the  back  of  the  seat.  ^Tien  there 
is  Tteed  for  heat  the  tank  is  supplied  by  a  branch  pipe  from  the 
exhaust  of  the  motor.  A  double  valve,  controlled  by  handles 
fixed  on  the  upright  steering  lube,  pcmiils  of  .idjusting  the 
mixture  of  air  and  the  spirit  vapor  for  introduction  into  the 
cylinder. 

Ihc  ignition  is  occasioned  by  an  induction  spark  and  a  han- 
dle on  the  steering  lever  allows  of  varying  the  point  ol  igni- 
tion of  the  gaseous  mixture. 

In  any  case  where,  for  one  reason  or  another,  the  source  of 
electrical  energy  shall  be  drained,  a  platinum  tube  placed  in 
the  head  of  the  motor  and  heated  by  a  I^ongucmar  burner 
takes  the  place  of  the  electrical  ignition. 

The  carriage  represented  in  the  figures  will  seat  two,  but  a 
seat  bracket  placed  in  front  will  accommodate  a  third  passen- 
ger or  a  valise.  Under  lest  this  little  carriage  has  given  an 
average  speed  of  25  kilometers  (15?-^  miles)  to  the  hour,  and 
on  the  slow  speed  It  will  climb  an  8  per  cent,  grade. 

The  frame  is  built  of  steel  tubing,  without  solder,  of  40  nitlli- 
meters  (1.58  in.)  in  diameter,  and  is  suspended  on  springs. 

The  wheels  have  pncuniaiic  tire^  of  65  millimeters  ^2  56  in.li 
and  have  haU  hrarings.  Weight  of  carriage  in  running  order 
a8o  kilograms  (616  lbs.). — R.  Denham  in  La  Locomotion  .\u- 
tomobile. 
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The  Blaxton  Steam  Generator. 


The  Blaxton  En^nccring  Co.,  of  69  Old  St.,  London,  E.  C, 
re  manufacturing  a  steam  generator  for  motor  vehicles  which 
resents  several  features  of  interest  and  novelty.  The  gener- 
tor  is  of  the  "flashing"  type,  and  consists  of  a  number  of  coils 
i  steel  tubing,  I  in.  internal  diameter.  Each  coil  forms  a  sep- 
raic  element,  and  has  abnut  lo  $q.  ft.  of  heating  surface, 
'hcsc  coils  are  superposed,  as  seen  in  the  illustration,  and  arc 
oined  up  in  the  strics  by  means  of  nuts  and  unions  placed  o«t- 
ide  the  casing,  and  away  from  the  heat  of  the  furnace.  This 
rcnerator  is  fired  by  liquid  fuel,  and  its  principal  feature  is  the 
■leans  employed  for  automatically  adjusting  the  consumption 
»f  fuel  in  the  same  ratio  as  the  consumption  of  steam.  The 
lurner  is  of  the  ordinary  vaporizing  type;  the  liquid  fuel  is 
orced  under  air  pressure  through  a  heating  coil,  where  it  is 
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vaporized  to  the  burner,  the  vapor  passing  through  a  needle 
valve,  as  shown,  and  issuing  through  the  perforations  in  the 
cap.  This  cap  is  capable  of  a  slight  vertical  motion,  and  to  it 
is  attached  the  spindle  or  stem  of  the  needle  valve.  This  cap 
seats  on  a  perforated  flat  plate,  through  the  perforations  of 
which  is  induced  the  air  necessary  for  combustion.  Rigidly 
fixed  in  the  vertical  axis  of  the  generator  is  a  large  tube,  closed 
at  its  lower  end,  which  just  touches,  or  nearly  so,  the  cap  of 
the  burner,  and  connected  at  its  U])]>er  end  to  one  of  the  ele- 
ments. Within  this  tube  is  another,  open  at  its  lower  end,  and 
also  connected  to  an  element.  There  is  thus  a  path  provided 
for  the  continuous  circulation  of  the  steam  or  water.  The  func- 
tion of  this  central  tube  is  to  regulate  the  amount  of  vapor 
palling  through  the  needle  valve,  by  its  varying  length,  due  lo 
expansion  and  contraction.    The  action  is  as  follows: 

On  lighting  the  burner  the  leniperattirc  of  the  elements  is 
raised  to  any  desired  degree,  suOlcieni  to  vaporize  the  feed 
water.  If  there  is  a  constant  supply  of  cold  feed,  the  central 
tube  remains  at  a  temperature,  and  consequently  has  a  length 
sufficient  to  allow  the  needle  valve  to  pass  sufTicient  oil  gas 
necessary  to  evaporate  the  water.  If  the  feed  is  diminished 
the  water  is  consequently  evaporated,  and  the  temperature  of 
the  central  tube  raised;  this  causes  an  increase  in  its  length, 
and  hence  the  tower  end,  pressing  upon  the  cap  of  the  needle 
valve,  tends  to  close  the  latter. 

The  feed  water  is  at  first  pumped  by  hand  into  an  air  vessel, 
and  is  afterwards  maintained  at  any  desired  pressure  by  the 
pump,  as  shown.  When  the  elements  have  been  raised  to  the 
necessary  temperature  the  feed  flows  into  the  coils,  and  is  at 
once  flashed  into  steam,  which  is  led  through  the  main  stop 
valve  to  the  motor.  As  the  steam  is  used  more  cold  feed  flows 
in,  and  the  central  tube  remains  at  a  temperature,  and  there- 
fore of  a  length  sutTicient  lo  allow  the  combustion  of  the  oil 
gas  necessary  for  combustion.  A  greater  demand  for  steam 
augment^  the  action  until  it  reaches  the  maximum,  which  is 
regulated  by  the  diameter  of  the  orifices,  and  a  cessation  of  the 
demand  stops  the  culrance  of  water,  and  allows  the  tube  to  ex- 
pand and  close  down  the  flame.  When  the  steam  valve  is 
closed  down,  if  there  is  any  excess  of  water  in  the  tubes  above 
what  is  necessary  to  maintain  the  pressure,  it  is  forced  back 
through  a  loaded  relief  valve  into  the  reservoir  from  which  it 
was  pumped. 

The  generator  illustratod  is  5  ft.  9  in.  by  3  ft.  by  3  ft.  It  has 
126  sq.  it.  of  heating  surface,  the  normal  pressure  of  steam  is 
200  lbs  per  square  inch,  and  it  wi!l  generate  steam  sufficient 
for  a  z5-li.p.  motor.  Its  weight,  including  casing  and  fittings, 
is  about  1.400  lbs.  —The  Automotor. 
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riotor  Vehicle  Engineering. 


TOO  MUCH   snUNti   OH   TUB  MAPT. 

Steadincu  of  motion  Is  one  of  th«  tviential  reqnircmenU 
of  the  mechanism  of  a  moior  vehicle.  In  one  motor  the 
bearings  of  the  thaft  on  which  was  the  drivinK  mechanism. 
were  verr  jworly  fitted,  as  shown  in  Fig.  i.  The  downward 
pull  of  the  crank  caused  most  of  the  weight  of  the  shaft 
to  fall  upon  the  inner  bearing,  and  as  the  shaft  sprung  at 
Mch  turn,  this  bearing  was  continually  giving  trouble  and 
weakening  the  gearing.  This  defect  was  rectified  by  pot- 
ling  on  a  new  bearing  at  A,  mainuining  it  by  means  of  the 
wrought  iron  forged  piece  screwed  to  the  side  of  the  ma- 
chine frame  at  B.  This  additional  bearing  sustained  the 
•baft  at  a  level,  prevented  springing  and  relieved  the  jour- 
natt  of  unnecessary  strain.  Work  of  this  sort  can  be  done 
bjr  any  motor  vehicle  mechanic  The  tendency  in  turn 
ing  crank  shafts  for  motor  carriage  service  is  to  get  the 
shafts  too  light,  making  them  so  limber  that  effective  work 
can  not  be  obtained  unlc^f  the  shafts  are  braced  in  the 
manner  shown  in  the  sketch.  The  braces  can  be  made  of 
wrought  iron.  Cast  or  pig  iron  contains  a  rather  high  per- 
centage of  silicon  and  carbon.  What  is  known  as  "wrought 
Iron"  is  cast  or  pig  iron  which  has  been  (reed  as  much  as 
possible  from  the  two  elements  above  mentioned,  and  the 
greater   the   degree   of   refinement  the   greater  the   purity. 


OJ 


as  TO  wuBii  aaAis. 

When  (he  cogs  of  the  gears  on  th«  power  tnst 
are  worn  as  at  C,  Fig.  2.  thus  forming  a  prying  lerer 
twecn  the  wheels,  remove  the  defective  gear  and  p«t  oo  • 
new  one.  When  the  gears  open  as  in  the  instance  tbo«« 
the  shafts  spnng  and  open  proportionately,  iind  trregnUr 
motion  results.  Gears  of  motors  should  be  examined  t^g- 
ttlarly  to  detect  Raws  of  adjustment  and  improper  alignmcat 
just  as  soon  as  a  cog  begins  to  wear,  there  will  be  endUn 
giinding  and  prying  nntil  it  is  replaced  with  new.  The 
trouble  can  be  avoided  by  occasional  overhauling  and  set- 
ting the  gears  so  that  the  teeth  mcih  square  and  d«e9 
enough  to  clear  and  not  bind.  Tliere  are  of  course,  maay 
objections  to  toothed  gearing,  such  as  the  necessity  of  kttp- 
ing  spare  wheels  to  replace  the  break  downs,  the  fint  COM 
in  patterns  and  for  fisiures,  ihc  trouble  and  expeasc  of 
keeping  them  greased  when  working,  noise,  limit  of  apetd 
and  therefore  limit  of  power,  and  danger  in  atlcnding  to 
them.  No  doubt  many  break  downs  are  cauud  ihfoqgfc 
gears  working  loose  or  cogs  riding  Suppose  a  wheel  on 
a  crank  shaft  is  cast  double  helical  in  form,  but  the  wheal 
or  the  drive  ihsft  actually  consists  of  two  separate  wheelt. 
each  forming  a  singlehetical  wheel,  which  fits  exartly  Into  llw 
two  halves  of  the  helical  wheel  on  (he  crank  shaft  These  two 
half  wheels  are  allowed  to  run  loose  on  the  shall 
and  are  kept  from  spreading  by  collars  on  the  shaft  al  ach 
aide.  Now,  if  they  had  one  or  more  bars  carried  In  lait- 
able  pockets  on  the  inside  of  the  rims  of  the  wbeeli.  and  !■ 
the  center  of  each  of  these  bars  or  links  an  eye  eofretpowd' 
ing  with  and  fitting  a  pin  carried  In  a  disk  keyed  to  fha 
shaft  between  fhc  two  half  wheels,  an  arrangemeat  vooU 
thus  be  provided  which  wonid  allnw  for  any  end  mornacfll 
due  to  the  wheel  of  the  crank  shaft  being  nni  qnHe  tra«  la 
the  plane  of  its  running,  or  to  any  other  anae  fcir  «■! 
motion  InaRnucb  as  one  of  the  half  wheels  would 
a  little,  while  the  other  half  would  recede  tn  equi  dt« 
from  their  originally  true  position,  and  at  the  aansc 
both  halves  of  the  whrri  would  be  kept  In  perfect 
with  the  corresponding  helices  on  the  driving  whecL  TUt 
would  In  no  way  accelerate  or  retard  the  regalarltr  d 
the  mi>tlon  transmitted  to  the  shaft 

tMB   OIL    initTTOa. 

In  Flf.  .1  Is  an  oil  Inicctor  designed  for  burning  60  for 
fflotors.  The  oil  is  forced  into  the  pipe.  D.  from  the  M|>- 
ply  tanks  and  combined  with  steam  The  steam  topply  li 
obulned  ihrouffh  the  main  central  pipe,  E.  Tlic  chargM  of 
both  oil  and  steam  are  regulated  by  valves.  TKii  oQ  l«t{«^ 
tor  is  adjusted  between  the  fire  doors  beneath  a  boB«r  tad 
tht  mixed  steam  and  oil  passes  into  the  furnace  tkro«|k 
the  pipe.  The  necessary  quantities  of  atr  for  effcctisi  «^ 
poritation  are  admitted  through  prepared  cavities  in  At 
sides  of  the  furnace.  The  passage  of  the  otl  from  iIm  w^ 
ply  pipe,  D,  to  the  delirery  end,  is  effected  at  F. 


Somettfflea  we  notice  on  the  comers  of  the  sheets  a  stamp 
■•rk  guaranteemg  that  particular  sheet  to  be  "charcoal 
Iron."  This  means  that  m  the  process  used  to  manufacture 
that  particular  grade  of  iron,  only  charcoal  was  used,  as  b 
b  well  known  that  charcoal  does  not  contain  any  sulphur  or 
phosphorus,  or  other  lubstancc  liable  10  contaminate  the 
kos. 
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COMMUNICATIONS. 


To  Prevent  Skidding. 

New  York,  Jan.  19. 
EJUor  liorselcss  A^: 

Seeing  the  automobile  slip  from  nty  window  recalls  to  my 
mind  a  lire  that  we  used  to  bolt  on  the  outside  ot  the  other 
tire  to  make  a  broad-tired  wagon  for  a  broad  tread,  and  it 
struck  tne  that  if  something  like  the  Hold  Fast  or  N'everslip 
horseshoe  calks  could  be  put  on  such  a  tire,  it  could  be  slipped 
on  the  whecU  of  an  iiutoraobilc  in  a  few  minutes  and  avoid 
sliding.  The  loose  tires  I  refer  to  arc  still  advertised  in  some 
of  ibe  agricultural  publications.    Yours  truly, 

C.  DK  P.  FIELD. 

^ 

Explosive  Hotor  Criticisms. 


New  York.  Jan.  35. 
Editor  Horseless  Age: 

Permit  me  to  offer  a  few  criticisms  on  statements  made  tn 
yonr  Explosive  Motor  Number.  These  errors  might  not 
bother  the  old  hands,  but  newcomers  might  find  them  trouble- 
some. 

In  the  drawing  showing  the  Dc  Dion  motor  the  break  in  the 
current  is  shown  as  occurring  on  the  secondary  wire,  while,  of 
course,  it  is  the  primary  wire  that  should  be  in  connection  with 
the  current  interrupter. 

I  think  Mr.  CIcgg  is  wrong  about  a  spark  occurring  when 
the  contact  is  made  in  the  primary  circuit,  as  I  have  never  been 
able  to  get  one.  The  spark  always  occurs  at  the  breaking  of 
the  circuit.  The  coil  of  a  well-known  maker  is  worked  on 
this  principle,  there  bring  a  relatively  long  contact,  with  a 
sudden  break. 

In  describing  the  De  Dion  interrupter.  I  think  he  is  in 
error,  and  that  the  claim  is  only  that  one  spark  is  produced, 
and  no  pretense  that  the  spring  can  vibrate  in  the  short  lime 
allowed.    One  good  spark  is  all  that  is  necessary. 

T  am  surprised  at  the  instructions  given  for  making  packing 
rings.  Any  one  using  this  method  will  be  likely  to  break  as 
[ivtny  as  he  gets  finished.  The  easiest  way  is  to  turn  the  out- 
side of  the  cylinder  from  whicli  the  rings  arc  to  be  cut  first, 
then  shift  it  on  the  face  plate  or  in  tlie  clutch  to  the  necessary 
eccentricity,  and  then  turn  out  the  inside  diameter.  After  this, 
face  and  cut  ofT  the  rings.  If  the  rings  need  further  turning 
down  to  make  a  fit,  it  should  be  done  before  the  cut  is  made 
at  the  thinnest  part  of  the  ring. 

Another  error,  but  of  minor  importance,  is  that  llic  Daimler 
Co.  regulate  the  speed  by  keeping  the  exhaust  valve  closed, 
nol  opened,  as  he  says.    Yours  truly. 

HENRY  W.  STRUSS. 


The   Inquirer's   Fight  in   Philadelphia. 

Ptiiladelphia,  Jan.  25. 
Editor  Horsclf«  Age: 

My  attention  has  been  called  to  Dr.  Sweany's  letter  in  your 
issne  of  the  24lh.  It  is  my  intention  to  organize  an  Automo- 
bile Club  in  Philadelphia  in  the  ver>*  near  future,  and  could 
you  not  send  me  the  rules  and  by-laws  of  the  Automobile  Ouh 
of  New  York?    I  feel  quite  confident  that  we  will  succeed  in 


getting  all  the  drives  in  Fairmount  Park  opened  up  for  auto- 
mobile use  very  early  in  the  spring.  The  fight  the  Inquirer 
made  against  the  Park  Commission  resulted  in  giving  us  a 
large  number  of  miles  of  road.  In  fact,  wc  can  go  anywhere 
in  the  park  at  llie  present  time  excepting  ihe  River  Drive,  on 
the  east  side  of  ihc  Schuylkill.     Yours  very  truly, 

JAMES  ELVERSON.  Jr. 


A  Doubting  Thomas. 


New  York,  Jan.  39. 
Editor  Horseless  Age: 

In  your  issue  of  August,  1898,  you  published  a  patent  issued 
to  Nikola  Testa  for  a  gas  engine  igniter.  Being  desirous  of 
seeing  how  it  would  work,  I  tried  the  arrangement,  using  an 
induction  coil  giving  a  ^-in.  spark,  with  an  appropriate  con- 
denser and  an  ordinary  spark  coil,  I  found  that  I  could  get  a 
spark  on  breaking  the  primary  circuit,  but  that  it  was  impos- 
sible to  obtain  one  on  making  the  circuit  as  claimed  to  the 
patent. 

Now,  I  am  curious  to  know  if  any  other  of  your  readers 
tried  the  cxi>crtmrnt.  and.  if  so,  with  wh.it  result. 

H.  W.  S. 

U.  $.  Storage  Ignition  Cells. 


No  subject  is  attracting  more  attention  to-day  among  motor 
vehicle  inventors  than  that  of  ignition,  and  in  the  ignition 
problem  the  battery  i?  of  prime  importance.  A  storage  battery 
specially  recommended  for  lliis  service  is  the  U.  S.  Storage 
Battery  No.  a,  manufactured  by  tlic  United  States  Storage 
Baticry  Co..  253  Broadway.  New  York,  which,  because  of  its 
high  voltage,  steady  current,  lightness  and  compactness,  is 
claimed  to  be  capable  of  doing  more  work  with  fewer  cells 
than  any  other  5-ampere  battery  made. 

The  battery  is  shipped  iully  charged  and  assembled,  save 
that  the  electrolyte  is  contained  in  a  separate  vessel  until  re- 
quired for  use.  In  this  condition  the  full  charge  will  be  re- 
tained, until,  by  addition  of  the  electrolyte,  the  battery  is  put 
in  active  condition,  after  which  ft  may  be  discharged  and  re- 
charged Rs  often  as  <lr5trcd. 

Another  great  advantage  is  the  high  electro-motive  force 
maintained  throughout  the  discharge,  as,  even  after  withdraw- 
mg  current  to  the  full  rated  capacity.  2  volts  will  be  registered. 
The  point  reached  by  the  batterj-  when  at  maximum  charge  is 
3'A  volts,  said  to  be  half  a  volt  higher  than  any  other  storage 
battery  made. 

The  creeping  of  salts  over  the  edge  of  the  cell  ift  said  to  be 
absclutely  prevented,  l>oth  in  the  scaled  and  removable  cover 
type.  Current  leakage  is  also  prevented  by  this  same  con- 
struction. 

The  manufacturers  give  the  following  table  of  efficiency  of 
these  batteries: 

Voltage  (open  circuit)  2.5 

Voltage  (closed  circuit)   .' a. 35 

Capacity  (ampere  hours)   5 

Discharge  rate  in  amperes  (normal) O.gO 

Discharge  rate  in  amperes  (safe  maximuml X.O 

Recharge  rate,  lJ-4  amperes  for. .                                  .3!^  hrs. 
Internal  resistance,  ohm 0.25 
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Weight  of  cell  complete a  lbs. 

Wetght  oi  elements  and  electrolyte 17  ox. 

Height  of  jar 4>(  in. 

Height  of  jar  over  all ; 6      in. 

Diameter  of  Jar,  at  top 3      in. 


Complete  Running   Gears. 


The  accompanying  illustration  shows  a  running  gear,  which 
the  Milwaukee  Automobile  Co.  are  supplying  to  the  trade. 
They  do  not  fnmish  separate  parts.  The  gear  consists,  as 
will  be  seen,  of  a  (ront  and  rear  truss  securely  lied  together 
by  distance  tubes,  which  contain  universal  joints.  The  entire 
structure  is  built  of  ij^'in-  seamless  tubing,  strongly  braced 
together,  and  has  frame  connections  of  steel  of  the  best  qual- 
ity, riveted  and  braced  in  place. 

The  front  truss  carries  the  front  wheels  and  complete  steer- 
ing Itnlcage.  This  apparatus  enables  a  movement  of  60  deg.  to 
be  given  the  front  wheels,  which  controls  the  carriage  with 
case  at  any  speed,  and  will  turn  it  completely  around  in  a  i5-fl. 
circle. 

The  rear  truss  carries  the  driving  mechanism  and  rear 
wheels.  A  compensating  gear  is  provided  tn  the  middle  of 
thij  truss  to  allow  for  unequal  speeds  of  each  rear  wheel.  The 
gears  of  tliis  device  are  of  crucible  steel,  while  the  axles  are 
tlie  best  quality  of  open  hearth  machinery  steel,  and  the  hubs 
are  keyed  on  in  the  most  secure  manner.  The  main  driving 
sprocket  (which  also  carries  the  brake  shoe),  has  3f>  teeth, 
i-in.  pitch,  and  5-16  in.  wide. 


The  bearings  throughout  are  of  tool  steel,  hardened  and 
ground  to  a  finish.  They  have  ball  retainers  and  are  dust 
proof. 

This  frame  is  4  ft  10  in.  between  the  front  and  rear  truss,  and 
is  designed  for  a  4  ft.  2  in.  track,  with  equal  sized  wheels.  Its 
constraction  gives  great  rigidity,  in  combination  with  min- 
imum weight.  They  supply  it  complete,  ready  for  enameling, 
as  shown,  so  that  the  wheels  can  be  built  on  the  bubs,  and  any 
carriage  body  with  springs,  motor,  tanks,  etc.  placed  00  it. 
They  can  make  delivery  promptly  on  receipt  of  order. 


The  AutorSparker. 


Another  new  sparking  dynamo  has  made  its  appearance, 
called  the  "Auto-Sparkcr."  It  is  not  a  magneto  machine,  bat  a 
dynamo  specially  wound  and  perfectly  balanced,  getting  its 
power  from  a  small  rawhide  pulley  held  in  contact  with  the 
fly  wheel  by  a  tension  spring.  The  pulley  is  made  small 
enough  to  give  a  speed  at  starting  upon  a  movement  of  the  Ay 
wheel  such  as  is  neccs.(^ary  in  the  use  of  the  best  batteries.  As 
the  engine  speeds  up  the  governors  Hy  out  and  press  a  taper- 
ing sleeve  on  the  shaft  against  an  inclined  steel  point,  thns  lift- 
ing the  pulley  ofl  the  fly  wheel  just  sutfccjcnl  to  hold  the 
speed  down  steady,  no  matter  what  the  size  or  speed  of  the 
fly  wheel 

The  claims  made  for  these  sparkera  arc: 

First— That  they  will  start  gasoline  engines  as  easUy  u  the 
best  batteries. 

Second— That  they  make  a  more  reliable  spark,  and  llui 
the  spark  does  not  burn  up  the  electrodes  as  batteries  or  other 
differently  wound  dynamos  do. 

Third— That  they  will  save  their  entire  cost  in  one  year,  as 
the  only  expense  is  5  cents*  worth  of  oil  and  possibly  a  tiew  set 
of  brushes  (20  cents)  once  a  year. 

Fourth— That  the  machines  are  durable,  there  being  nothhtg 
to  wear  out  but  one  axle  and  a  rawhide  pulley,  and  these  ought 
to  last  for  years. 

The  machine  is  manufacttircd  by  the  Moisinger  Device 
Co.,  Pendleton,  Ind. 


Dow  Special  Hotor  Vehicle  Batterie5. 


1 


The  Dow  Portable  Electric  Assistant  Co.,  318  Trcmont  St, 
Boston,  Mass.,  and  1135  Broadway,  New  York,  have  recently 
placed  on  the  market  two  special  batteries  for  sparking  guo- 
line  motors,  known  as  their  Kos.  66  and  44  Compound  Bat- 
teries. In  No.  66  the  resistance  switch  is  made  interchange- 
able, so  that  when  the  lottery  wears  out  the  switch  can  be 
taken  off,  which  makes  a  saving  of  50  cents  in  the  cost  of  the 
second  battery.  The  battery  is  8^  in.  high,  8^  in.  long  and 
S  9-i6  in.  wide,  weighs  16  lbs.,  and  is  made  specially  for  motor 
carriage  use.    It  registers  8  to  9  volts  and  8  to  10  amperes. 

The  No.  44  can,  if  desired,  be  furnished  with  a  rheostat 
switch  the  same  as  No.  66,  but  at  extra  cost.  In  size  it  is  8  in. 
high,  2}i  in.  wide,  and  it  in.  long,  with  round  ends.  Weight, 
It  lbs.  This  battery  is  made  for  economy  of  space,  and  b 
successfully  used  on  pacing  machines  and  motor  carriages. 

The  company  request  that  in  ordering  batteries  custooicn 
sute  the  number  of  volts  and  amperes  required,  kind  of  Rpcrt 
and  whether  high  tension  or  spark  coil  is  used. 
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Empire  Ball  Bearing:  Axles. 


The  importance  of  anti-friction  bearings  on  motor  vehicle 
axles  is  Renerally  recognized.  This  is  particularly  true  of 
hoavy  vehicles,  where  the  loads  carried  arc  correspondingly 
heavy.  Among  the  earliest  to  recognise  the  future  of  ball 
bttiTMigii  for  vehicles,  and  to  develop  serviceable  bearings,  was 


Portable  Tire  Pump. 


The  Gleasoa-Petera  Air  Piunp  'Co.,  90  W.  Houston  St. 
New  York,  arc  making  a  portable  tire  pump,  which  is  capable 
of  inflating  even  the  heaviest  automobile  tires.  At  the  Cyde 
Show  this  litile  pump  was  shown  in  operation  on  a  3-tn,  c*h 
tire  working  against  a  pressure  of  zoo  lbs.  to  the  square  inch. 
The  cylinder  is  ij-i  x  9  in.,  and  the  capacity  oi  it  17  cu.  in.  ] 
The  secret  of  the  great  power  of  the  little  pump  is  found  in  the 
f^gglc  joint  principle  of  the  lever. 


'%^H 


the  Chicago  Screw  Co.,  40  W.  Washingion  St..  Chicago,  111., 
niaimfacturers  of  the  Empire  Ball  Bearing  Axles  and  of  Rob- 
erts' Motor  Vehicle  Wheel,  illuslrated  here.  Their  bearings 
have  been  iwed  on  the  electric  cabs  in  New  York,  and  even  on 
inicks  carrying  loads  of  52.000  lbs.  These  ball  bearing  axles 
arc  made  in  all  sizes,  varying  from  H  lo  4!^  in. 


The  Gleason-Peters  Co.  are  also  preparing  to  furnish  seam- 
less steel  drawn  tanks  of  any  desired  diameter  or  length,  spe- 
cially constructed  to  hokl  gasoline  or  air  and  Btted  with  small 
2-in.  gauges  that  will  not  be  injured  by  vibration. 


The  Gordon  Bennett  International 
Challenge  Cup. 

In  London  automobile  circles  considerable  disappointment  v 
felt  that  no  duUlenge  has  been  sent  on  behalf  of  English  rao^ 
torists  to  compete  for  this  cup.  The  Automobile  Oob 
committee  have  been  approaching  all  the  known  owners  oi 
racmg  automobiles  in  the  United  Kingdom,  but  no  response 
was  received,  so  that  for  1900,  at  least,  England  will  lay  qutct 
Challenges  have  been  received  by  the  French  AutomobiLe 
Club  from  ihc  clubs  oi  Germany,  France.  America  and  Itlly. 
The  dale  of  the  race  is  June  14<  but  tlie  route  over  which  it 
will  be  run  is  not  yet  fixed. 


y^aasxsixsascscssssaaxx^^ 


WINTON  MOTOR  CARRIAGE  CO. 


2 

CARRIAGE  ON   EXHIBITION    AT 


EASTERN    .  ..  . 
DEPARTMENT. 


120  BROAD^A^AV,  NEV^  VORK. 

CORRIDOR  EQUITABLE  BUILDING. 

OPPORTUNITY  TO  TEST  IN  NEW  YORK  BEFORE  PURCHASING, 


M 


No.  i;^  jut.  n.  iMO. 


THE  HORSELESS  AGE. 


SPECIAL    NOTICES. 

' o 

44iF|gtl*— — <•  iMcrtod  flnfar  tbl«  begins  at  S3.00  u  laeh  I 
Imu*.  paykblB  In  «dv«Bc«. 


THE  JUMP  SPARK  LEADS 

1    Inch  Jump  Spark. 

Dlnirit^lijo*,  Sx4x4  Int. 
rnlvDt  Applied  For, 

C.F.SPLlTD8RF,ltlgffiVs 

SI  VftodewAUir  HL.  New  Vufk 


WANTED. 

Locomobile   or   other  gcMul    steam    carriage.     Ad- 
dress with  full  particulars  and  lowest  cash  price. 
JAMES  W.  HENDERSON, 
Room  i2o6,  71  Broadway.  New  York. 

WANTED. 

Light,  second  hand  Automobile,  steam  or  gasoline; 
jwerful,  good  hill  climber     Must  be  cheap. 

Address  M.  L.  A.,  care  of  Horsei^ss  Age. 

FOR  SALE. 

Stanley  Locomobile,  Model  .^  lull  leather  upholster- 
ing and  top.  Run  5  miles.  New  and  in  perfect  con- 
dition. Three  hours  from  New  York.  Cost  $900. 
Price  $Ss°'  Address  Physician's  Carriage, 

care  of  Hokscless  Ack. 


WANTED    LOCOMOBILE. 

Will  give  $500    for  Stanley   Locumoblle  in  perfect 
condition,  delivered  in  Milwaukee  or  Chicago. 

Address  '*  Want,"  care  of  Horspless  Aoe. 


NEW  SAFETY  DEVICE 

AGAINST    LOW     WATER 
in    SMALL    STEAM    BOILERS. 

lodispcnsable  ror  use  on  STEAM  CAKRIACB8. 
C*n  be  rmtdUy  attacbcd  to  any  make  o(  boiler. 

SMART  &  SPENCER,  sole  Agents, 

SALEM.  MASS. 

Graphite  Lubricants, 

ALL  KINDS.  ACCORDING  TO  WANTS. 

Bp«cU]  prep«r«tioat  for  G««ra  or  Electric  Uotora  ttod  tor  Cyllodtrs  •( 
Hotor  EoKiDB«.    Send  for  ClrcnlArs  aad  PrlCM. 

Joseph  Dixon  Crucible  Co.,   -   Jersey  City,  N.  J. 


SPARKING 
POINTS 

For  electric  ignition  in  Gas,  Gasoline 
and  Oil  Engines.  Wc  make  a  special 
Sparking  Point  for  this  service,  pos- 
sessing extreme  hardness  and  dura- 
bility. Send  for  descriptive  matter 
and  prices.  t^^j^j^^j^Jtjtjtjt 

BAK.ER     <&     CO., 

MMufKturcrs  of  Ritinum  Products  in  all  fornu  and  sizes, 
icw  Tom  omct,  ao  ub*rir  sl  mew  ark.  n.  j. 


BALL  BEARINGS, 


ANV    STVLK,  TO 
ORDER. 


Dodge  Machine  Screw  Co., 

BOSTON. 


FOR    SALE. 

GENUINE  PANHARD-LF.VASSOR.  Bought  new  in  Paris 
October.  iSgy.  Cosi  tu  import  over  $3,300.  4  H.  P.,  3  cylinders; 
pneumatic  tires.  In  Brsi-class  condition,  but  having  no  fnrlhcr 
use  for  same  will  sell  for  9i,9ooecjA.  CHARLES  T.  JEFFERY, 
5a  Institute  Place.  Chicago. 


DEAR  WHEELS, 

a.MJo  aizia. 

DRIVE    CHAIN 
SPROCKETS. 

COMPENSATIIHO 
BEVEL    GEARS. 


STEEL  BALLS, 

OF    VARIOUS    DIAMETERS. 

BOSTON  6EAR  WORKS.  138  PurobsM  Strael.  Boston,  Mass. 

BALDWIN  DEIAGHiBTE 

nUilN^  made  for  Aatomo- 
UnAinO  biles,  in  siies  to  suit 
all  requirements.  Prompt  deliv 
eriea  made.     Address: 

BALDWIN  CYCLE  CHAIN  CO., 

WORCESTEft.  MASS..  U.  S,  A. 


LEONARD  HUNTRESS  DYER, 

Specialty:  Patents  and  Patent  Causes, 

908  C  Street,  N.  W. 

Cakia  Mdrtii :    "  Drarpatanl,  Waitiln|lon  "         WASH  I NCTON- 


ile  Storage  and  Repair  Co. 

Stalton   No.   I-S7  WEST  66th   STREET    St.   Nicholas   Rink   Bids..   NEW   YORK. 

House  and   Care  for   Automobiles  of  all   kinds.     Storage   Batteries  Charged  and  Supplies  of  all 

kinds  furnished. 


SOLID  RUBBER  IS  THE  BEST  FOR  MOTOR  VEHICLES.! 


We  make  a  special  tire  for  heavy  Automobiles, 
Fire  Engines,    Trucks,  etc.,  with  four  retaining 


wires  electrically  welded  in  the  channel. 


Manufacturers  in  all  countries  are  probably  aware  that  when  anything  new  is  introdaced,  the  first  more  on  the 
part  of  those  who  are  opposed  to  its  iotrodaction  is  to  declare  that  it  is  inferior,  radically  wrua^  and  unwonhyof 
notice.  By-and-by.  howrver,  when  it  has  established  its  reputntton,  and  given  satisfaction  to  those  who  have 
it,  these  tame  people  "shulTle  'round"  and  o0er  something  decidedly  inferior,  and  claim  that  it  is  "just  as  good' 
The  truth  is.  no  other  dre  is  as  good  as  the  Kelly-dprlngFicld.  For  five  or  six  years  tbey  have  held  the 
against  all  comers.    You  cannot  aflTord  to  experimenu 


Consolidated  Rubber  Tire  Co. 

40,|WALL  STREET,  NEW  YORK. 

Branches  In  every  City  tn  U< 


WRITE  U6  FOR  CATALOGUE 

Wc  can  also  furnish  wheals  fii- 
ted  with  bearings  and  lired  wiih 
Kelly  Solid  Rubber  Tire 


THE  GRANT 

AXLE  &  WHEEL  CO.. 

8PRINQFIELD,  OHIO, 

Box  7&0. 


Sole  Licensees 


IjAVTMG  acquired  the  Tillinghast  Patents,  heretofore  held 
'  by  Theodore  A.  Dodge,  the    Single    Tube    Automobile 

and  Bicycle  Tire  Company  gives  notice  that  the  following 
companies  alone  are  licensed  to  manufacture  and  sell  Single 
Tube  Tires  under  said  Letters  Patent. 


TARTFORD  RUBBER  WORKS  COMRAWY 
B.  F.  GOODRICH  COMPANY 
DIAMOND  RUBBER  COMPAITY 
EOKOMO  RUBBER  OOMPAWY 
GOODYEAR  TIRE  &  RUBBER  COMPANY 
INDIA  RUBBER  COMPANY 
NEW  BRUNSWICK  TIRE  COMPANY 
NATIONAL  INDIA  RUBBER  CO. 
INDIANA  RUBBER  &  INSULATED  WIRE  CO. 
MECHANICAL  FABRIC  COMPANY 
BOSTON  WOVEN  HOSE  &  RUBBER  COMPANY 


HODGMAN  RUBBER  COMPANY 

REVERE  RUBBER  COMPANY 

PENNSYLVANIA  RUBBER  COMPANY 

FISK  RUBBER  COMPANY 

EMPIRE  RUBBER  MFG.  CO. 

NEWTON  RUBBER  WORKS 

L.  C.  CHA8E  &  COMPANY 

INTERNATIONAL    AUTOMOBILE    &    YEHICLB 

TIRE  COMPANY 
PHILADELPHIA  RUBBER  COMPANY 


SINGLE  TUBE  AUTOMOBILE  AND  BICYCLE  TIRE  CO. 

THEODORE  A.  DODGE,  President. 
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~VaL  S,  Kfi.  I 


FOUR  HORSE-POWER  DUPLEX  MOTOR  FOR  AUTOMOBILES 


DUPLXX. 


Lig:htest  Motor  for  its  Power  made 
in  the  World.  Weieht,  93  Iba.  Air 
Cooled.  No  Water  Jacket.  Speed 
can  be  chaoffcd  automatically  from 
the  slowest  to  the  Taatest  cleetrie 
ignition.  Self-Oiling;.  Noiseless.  No 
Vibration 


PATKNTRD  IN  AMERirA  AND  Kt'ROPB 


HKWAHK  (IP  IHrTATlONft. 


CREST    MANUFACTURING   CO.,   Dorchester,  Mass..   U.  S. 


r 


k^v%'%%%^'%i 


HIGH    GRADE   GASOLINE 

AUTOMOBILE  AND  MARINES 
ENGINES. 


1;  THE  CHARLES  B.  KING  CO.,  DETROIT,  MiCH. 


-»%%^y 


The  Grant  Roller  Bearings  \  STEAM 


FOR  AUTOMOBILES. 


TW  "GRANT  BEASaNG." 


m 


We  furnish  bcnrinKfl  wiih  or  without  guiding  hinge,  wood 
hub,  Sarven  patent  or  Archibald  wheels  wiih  bearings  in  and 
tired  with  Kelly  Springfield  Tire,  or  with  channel  on,  ready  for 
rubber,     Also  sppcia!  rear  axle  beartnjjs. 

The  tirant  Bearing'  Is  rnqnostlvnahly  the  Best. 

'*  The  Best  is  Alw.-iy5  the  Chcapcsl." 
I'ower  is  the  most  important  part  of  an  aulomobile,  and  The 
Grant  Bcarlnir  saves  nearly  half  of  it 

These  Bearings  have  been  in  constant  use  for  over  four  years 
on  heavy  truckx  and  fire  engines,  as  well  as  light  delivery  wagons 
and  pleasure  carriages,  :ind  hiivc  given  universal  satisfaction. 
Tli«7  mr*  uaod  on  Ike  Be«t  Aatomobllea. 
Write  for  prices  stating  what  you  want,  andgetourillnstrated 
catalogue. 

The  Grant  Axle  &  Wheel  Co., 

BoxTBO.  SPRINGFIELD     OHIO. 


BOILER 
NUMBER 


DECEMBER 
6th. 


> 


TEN  SPECIAL  ARTICLES 

...-ev---- 

Leading  Engineers  and  Inventors  on  the  Steam  Bmtcr 
as  related  to  Vehicles,  treating  the  subject  iharoaghly 
and  showing  how  steam  can  be  most  sacceasfBllr 
applied, 

10  GENTS.  STAMPS  OR  COIN. 


SYMPOSIUM 
OF 


SHAM  VEHICLE  ENGINEEV 


THE   HORSELESS  AGE, 

160  NASSAU  STREET,       ^ 
"<^NEW  YOUK. 


Four 

Wire 

Special 

flutomoMiB 

Tire 


SOLID  RUBBER  IS  THE  BEST 
FOR  MOTOR  VEHICLES. 


We  make  a  special  tire  for  heavy  Automobiles, 
Fire  Engines,  Trucks,  eto.,  with  four  retaining 
wires  electrically  welded  in  the  channel 


Manufaciurers  fn  all  countries  arc  probably  aware  that  when  anythinK  new  is  introdaced.  the  fir?i  move  on  the 
part  of  those  who  arc  opposed  to  its  introduction  is  to  declare  thai  it  is  inferior,  radicill}-  wrong  and  unwnrthf  of 
notice.  Hy-and-by,  however,  when  )i  has  established  its  reputation,  and  given  satisfaction  to  those  who  have  used 
it.  these  same  people  "shuffle  'round"  and  offer  something  dendedly  inferior,  and  claim  that  it  is  "just  as  good-" 
The  truth  is,  no  other  tire  is  as  good  as  the  KeIly>Sprin{f1eld.  For  hve  or  six  years  they  have  held  the  field 
against  all  comers.     You  cannot  afford  to  experiment-  , 

LET  US  SEND  A  LlTTLB  FOLDER 
TfiLUNQ  ALL  ABOLT  TMEM.  .  .  . 


Consolidated  Rubber  Tire  Co. 


40  WALL  STREET,  NEW  YORK. 

Branches  In  every  City  In  U.  S. 


THE   HORSELESS   AGE. 


Vol.  s.  \v  n  1 


STEAM  BOILER  NUMBEI 

DECEMBER  6th.  1899. 

Symposium  of  Steam  Vehicle  Engineering.' 


Dealing  thoroughly  with  this  most  interesting 
problem  as  related  to  vehicles. 


LEADING    ARTICLES. 

Steam  Boilers  for   Motor  Vehicles,  by  R.   I.  Clegg. 

General  Data  on  Steam  and  Fuel,  by  A.  H, 

Advantages  of  Circulation,  by  S.   D.   Molt. 

Efficiency  of  Small  Boilers,  etc.,  by  A.    M.   Herring. 

Automobile  Generators  Under  the  Law,  by  Perry  B.   Rawson. 

Considerations  in  the  Design  of  Vehicle  Boilers,  by   P.   M.   Heldt. 

Shell  or  Water  Tube  Boilers?  by  Wellington  P.    Kidder. 

Boiler  Feeding  Apparatus,  by  R.   L  Clfegg. 

A   Practical   Method  of  Utilizing  Exhaust  Steam,  by  Edwin    Kilburn. 

Oil  Fuel   Burners,  by  R.  I.  Clegg. 

A  Coil  Boiler  for  Automobiles,  by  W.  H.  Wakeman. 

The  Elihu  Thomson  Flash   Boiler  and  Steam  Vehicle  System,  by   L.   H. 

Design  for  an  8  H.  P.  Water  Tube  Vehicle  Boiler,  by  H.   K.    Burr. 


Vehicles,   Boilers  and  Engines  described  and  illustrated 

64    PACES.  56    CUTS. 

PRICE,     10    CENTS,    STAMPS    OR    COIN. 


SUBSCRIBE    FROM    THIS   NUMBER. 
f7.O0  A   TSAR  IN    ADVANCE. 


THE    HORSELESS    AGE, 


leo    NASSAU    STREET,    N. 


3».  Feb.  T.  1MB 


THE   HORSELESS   AGE. 


TRANSMISSION 
GEARING.    .    .    . 

^Patents  allowed  and  pendlnffj 


FOR  AUTOMOBILES 


P.ilires*  WoxoD  81»j     W«lcbt  88  lli*. 

COLCORD    UPTON.    Beverly.  Mass. 


oow 

COMPOUND    8ATTEW 


THE  DOW 

COMPOUND 
BATTERY 

ISTIICI)R.ST  IN  TUB 
MAHKKT  K>R 

ADtomobilfiWork 

For  pHom  and  pw- 
tlcularsMDil  tu 

THE  DOW 

TMOllt  ASEimit  Co., 

orpici*: 
LIS4     Br«adwn>. 

N«iv  Y»rk. 

'^IS  Trfittoni    Ml., 

HiMlan.    i>ln«a. 


HAND  AND  POWER  PUMPS  [„"i  i';^; 

a(  Automobile*  and  PneumAlic  Tired  Wagoim 

GLEASON-PETERS  AIR  PUMP  CO., 

MANUPACTURCnS, 

20  WEST  HOUSTON  STREET,        NEW  YORK.  U.  S.  A. 

Uo  2  H.  P.  Gasoline  Motors 

tWITH  OR  WITHOUT  WATER  iACKETt 
rut 

mmmii  m  mm 

VERIICtLOfl  HORIZONTAL. 

ELECTRIC  IGNITION.    :: 

• 

tSf  Lvff«  fACtoTT  »alubl«  for  tt&twrlaianUl 
work.  AOjratyleof  oairlajte  built  to  ordvr 
frofn  owner's  drawlius.  Larmr  mi»tm  for 
hMvy  vehtolflM  In  rouiM  of  ooiutniotloo 

\^m^^^^         ^^^™  iUTOMOBlLE  60.. 

1 0**3  CMpfoa  Str«el.  Brooklvn.  NY. 


SPECIAL  OFFER. 

BACK   NUMBERS. 


I 


We  have  no  more  complete  fiJes  and  have  decided  to 
offer  miscellaneous  back  numbers  of  THE  HORSELESS 
AOE,  from  December,  1896,  to  March,  1899,  at  the  fol- 
lowing prices: 

xa    Assorted,  ...  ^i.oo 

6  ^^  «...  50  cents* 

Poreis^y  5   and   2I  shilling's,    respectively* 


The  Horseless  Age, 


American  Tract  5ociety   BMlldlng, 

Nmmu  asd  Spruc«  Strf«u, 


NEW    YORK, 


THE   HORSELESS   AGE. 


Vol  I.  No 


Sole  Licensees 


UNDER  THE  TILLINCHAST  PATENTS. 


Having  acquired  the  Tillinghast  Patents,  hercloforc  held  by  Theodore  A.  Dodge,  the  Sing 
Tube  Automobile  and  Bicycle  Tire  Company  gives  notice  that  the  following  companies  ale 
arc  licensed   to  manufacture  and  sell  Single  Tube  Tires  under  said  Letters  Patent. 


HAHTFORD  RUBBEB  WORKS  COMPANY 
KOKOMO  RUBBEH  COMPANY 
PENNSYLVANIA  RUBBER  COMPANY 
NEW  BHUNSWICK  TIRE  COMPANY 
NATIONAL  INDIA  RUBBER  CO. 


DIAMOND  RUBBER  COMPANY 

INDIA  RUBBER  COMPANY 

GOODYEAR  TIRE  &  RUBBER  COMPANY 

EMPIRE  RUBBER  MFG.  CO. 

INDIANA  RUBBER  &  INSULATED  WIRE  CO. 


XNTERNATIONAL  AUTOMOBILE  &  VEHICLE  TIRE  COMPANY 
For  Cycles,  Vehicles  and  Automobiles. 


B.  P.  GOODRICH  COMPANY 

BOSTON  WOVEN  HOSE  &  RUBBER  COMPANY 

HODGMAN  RUBBER  COMPANY 

L.  C.  CHASE  &  COMPANY 


MECHANICAL  FABRIC  COMPANY 
FI8K  RUBBER  COMPANY 
NEWTON  RUBBER  WORKS 
REVERE  RUBBER  COMPANY 


PHILADBLPHIA  RUBBER  COMPANY 
For  Cycle  Tires. 

Inasmuch  as  the  shove  list  comprises  all  tire  manufacturers  of  any  standinf;  and  that  Iheir  output  give*  the 
public  an  ample  choice  of  every  style  of  sinfflc  tube  tires,  notice  is  hereby  ^ivcn  that  any  and  all  persons  who 
malce,  sell  or  use  any  other  single  tube  tires  will  be  held  liable  and  promptly  prosecuted  as  infringers. 


SINGLE  TUBE  AUTOMOBILE  AND  BICYCLE  TIRE  CO. 

THEODORE  A.  DODGE,  President. 


FOnR  HORSE-POWER  DUPLEX  MOTOR  FOR  AUTOMOBILES 


o^tsr 


Lightest  Motor  for  its  Power  mule 
in  the  World.  Weight.  92  lbs.  Air 
Cooled.  No  Water  Jacket.  Speed 
con  be  changed  automatically  from 
the  slowest  to  the  fastest  electric 
tpiltioQ.  Self-Oiling.  Noiseleas.  No 
Vibration 


PATENTED  IN  AUBRK  A  AM)  EIROPK 


BKWAKR  <IK  IMITATIONS, 


CREST    MANUFACTURING   CO.,  Dorchester,  Mass..  U.  S.  A. 

cs^'^i^' UPRIGHT  DRILLS 

From  a  tight  Frictloa  Drill  to  m  42'ln.  B.  Q.  P.  F.  Drill, 

SEND  FOR  CATALOGUE. 


W.  F,  and  John  Barnes  Co., 

996  Ruby  3treet,      -      Rockford,  111, 


.  i»k  Feb.  7.  ino. 


THE   HORSELESS  AGE. 


U.  S.  Stoiage  Batteru. 


U.S.  ^;J 


(Cnl  M  8lM.} 


The  only  Fully  Charged 
Battery  that  can  be  kept 
In  Stock  without  deterio- 
ration. 


Can   be    sa fciy    ah i ppeil    to 
uny  part  uf  the  world.  .  . 


2H   Volts 

6  Amp.  Hours 
Weight  2  lbs. 


U.  S.  BATTERY  CO. 


253   BROADWAY, 
NEW  YORK. 


METAL  W0RK1N8 
MACMINERT 


rxii 


MONITOR 
OR  CHUCKING 
LATHES. 

Bulli  In  5  dt.tirtct  ■ijci, 
With  8  diBefnt^iplpdle 
capacltt«t.  "* 


i-u  V- 


No.  at  Monitor  or  ChticVinc  Laihc. 


OF  EVERT 
DESCRIPTION 


Urge 

Stock. 

OulQk 
Delivery. 


Htnd  for 


Xhe  Qarvin  j^achine  Qo,, 


8ALCS  AOCMTS: 


Spring  and  Varick  Streets, 
NKW  YORK... 


Pt>ibid«lphia :    Tbtt  Garvin  Macbliw  Co..  ji  N.  Tth  St. 

CSiraco:     Mnnnine,  MakwcU  ft  Moore.  »  S.  Canal  St. 

Berlin  :    OmukIio  Oarv^n  MuKhiocn-Fkbrik,  A.  G.,  17  Ehirs  Straasv, 

llcrllii  C  .  iionBanr. 

London:    C.  W.  Burton,  Crtffith*  &  Co..  LuHk*<«  Squaro,  Ludgat*  Hill, 
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We  Draw  the  Line* 


Our  readers  will  not  be  surprised  to  hear  that  we  have  re- 
fused the  advertisement  of  the  Anglo-American  Rapid  Vehicle 
Co.  We  have  taken  this  stand  on  grounds  of  public  policy, 
and  for  the  protection  of  an  industry  which  the  promoters  of 
this  enteiT>risc  are  seeking  to  debauch.  In  their  attempt  to 
float  in  the  United  Stales  a  $73,000,000  corporation  based  on 
the  ownership  of  foreign  patents  and  on  the  combination  of 
alleged  powerful  manufacturers  of  anlomobilea,  etc.,  in  Eng- 
land and  the  United  States,  they  have  sunk  to  the  level  of 
the  "green  goods"  men  whose  records  appear  in  the  police 
annuls  of  our  Urge  American  cities.  The  English  companies 
said  to  he  embraced  in  the  combine  are  offshoots  and  rami- 
ftcalions  of  ihc  British  Motor  Co.,  a  promotion  job.  which 
H.  ;.  Lawson.   Pennington   and  others  launched  in    London 


sevctal  years  ago,  to  their  own  enrichment  and  the  everlast- 
ing detriment  of  the  motor  vehicle  industry.  The  scheme  was 
so  outrageously  overcapitalized  and  flagrantly  misman- 
aged that  the  glowing  prospectus  of  the  promoters  now 
reads  to  the  shareholders  like  a  work  of  fiction.  Gen- 
eral dissatisfaction  and  charges  of  a  serious  nature  fol- 
lowed their  scandalous  financiering,  and  the  unsatisfactory 
state  of  their  eoterpHses  there  has  no  doubt  prompted  them  to 
try  their  fortimes  in  America,  where  they  imagine  a  "fake" 
motor  boom  may  be  worked  up  with  the  same  buncombe 
and  beating  of  tom-toms  that  won  Ruccess  for  them  in  Eng- 
land three  years  ago. 

The  methods  of  these  men  are  familiar  to  all  students  of 
human  nature  and  observers  of  the  development  of  new  In- 
dustries. They  first  subsidise  a  scHi-ile  and  venal  press,  which 
prostitutes  itself  by  the  printing  and  circulation  of  the  gross 
exaggerations  and  misrepresentations  of  the  "syndicate.**  They 
keep  themselves  In  the  public  eye  by  every  means  available. 
The>*  are  noisy  and  conspicuous  in  public  places,  at  fashion- 
able hotels  and  on  the  streets.  They  cover  themselves  with 
diamonds  to  excite  the  cupidity  of  the  vulvar  and  the  artless, 
swagger  about  like  swashbncklers.  and  talk  glibly  of  millions 
made  in  their  enterprises.  Often  they  are  suave,  slecW  and 
insinuating  in  demeanor,  even  obseqtilous.  upon  occasion. 
Or  it  may  be  that  the  real  plotters  of  the  scheme  are  careful 
to  conceal  themselves  behind  the  swashbucklers  and  the  brag- 
garts, who  arc  merely  depnlized  to  carry  through  a  programme 
which  more  crafty  men  lay  ont.  Genrrany.  large  schemes  of 
this  kind  inclnde  In  their  personnel  all  classes  of  talent  re- 
quired to  carry  through  the  colossal  "bluff.** 

Every  well-appointed  stock-jobbing  organijation  generally 
Includes  in  its  personnel  all  classes  of  such  flnancial  talent — 
wheedlers.  boodlem.  prevaricators,  butldoteri  and  Intriguers- 
each  having  hifl  special  part  to  pl.iy  In  the  great  Rame  of 
"bluff,*'  The  plan  unWtK  Principals  and  henchmen  perform 
then  partt  with  vigor  and  •kill.  The  weak  and  the  confldipg 
are  convlneed  hy  (h>  rbmor  and  strong  a«prtion  thai  the 
"syndicate"  i*  very  powerful  and  intends  to  control  these 
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things  absolutely  by  means  of  patents  wide  as  the  world  and 
solid  as  Gibraltar;  that  it  has  the  backing  of  a  whole  galaxy 
of  financial  and  social  lights,  who  are  not  averse  to  lending 
their  names  to  any  shameful  scheme  which  will  bring  them 
gain,  no  matter  what  it  brings  to  the  investors.  In  the  midst 
of  the  bluster  and  the  glitter  the  unwary  arc  ensnared.  The 
"syndicate,"  with  a  great  flourish  of  trumpets,  unloads  upon 
the  unsuspecting  public  and  then  divides  the  spoils  behind  the 
scenes.  Such  is  the  modus  operandi  of  that  respectable 
method  of  swindling  known  as  stock-jobbing.  The  Anglo- 
American  Co.  understands  it  well,  and  the  Incantation  will 
now  begin.  Advertisements  wi!l  be  placed,  motor  races  are 
being  scheduled,  Interviews  galore  are  appearing  in  a  sub- 
servient pres?.  and  whtn  the  hiibhuh  has  reached  its  height 
they  will  endeavor  to  dispose  of  thrir  shares.  Will  they  suc- 
ceed? For  the  sake  o(  a  long-suffering  public  and  an  indus- 
try degraded  and  misused,  we  hope  nnt.  and  wc  decline  to  in 
any  way  aid  or  abet  the  brazen  scheme.  VVe  want  no  Anglo- 
American  or  Lead  Cab  advertisements. 

Bui  what  of  the  investors  in  these  blatherskite  schemes?  The 
scene  now  changes.  Somebody  must  grapple  with  the  situa- 
tion in  a  practical  manner  and  endeavor  to  earn  the  glorious 
dividends  which  the  promoters  have  painted  for  the  share- 
holders. Difficulties  at  once  present  themselves.  First-class 
business  talent  is  hard  to  find,  and  seldom  allies  Itself  with 
such  doubthil  enterprises.  Patenis  are  discovered  to  be  far 
less  essential  than  practical  manufacturing  ability,  which  the 
promoters,  of  course,  among  all  the  bundles  of  trumpery 
which  they  have  turned  over  to  the  dear  public,  have  failed  to 
furnish,  Mismanai'cment  invariably  results,  stockholders 
be'tome  dissatisfied,  the  business  is  still  further  cripplod  by  dis- 
sension, until  finally  the  truth  Is  laid  bare— the  investors  have 
been  grossly  swindled  by  that  legalized  "green  goods"  game 
known  as  stock-jobbing  or  stock- watering,  a  species  of  finan- 
ciering which  is  more  extensively  practiced  and  more  winked 
at  in  the  United  States  of  America  than  anywhere  else  in 
the  world  to-day. 

Let  us  look  a  little  further  into  the  consequences  of  these 
promotions  in  the  incipient  stages  of  an  industry.  The  im- 
mediate eflTcct  is  to  deter  honest  and  competent  men  from 
entering  the  business.  Such  of  them  as  are  not  deceived  by 
the  fanfaronade  and  bluster  of  the  promoters  prefer  not  to 
"mix  up"  in  the  industry  while  it  is  resting  under  the  stigma 
of  the  stock-jobber.  Others,  half  persuaded  that  there  may 
be  some  truth  in  the  preposterous  claims  of  the  boomers, 
also  decide  to  wait  the  turn  of  affairs.  Thus,  the  recruits 
which  the  new  industry  managp.t  to  pick  up  during  (his  un- 
settled period  arc  mainly  the  dupes  of  the  promoters  or  the 
enthusiasts  who  come  and  go  in  the  formative  periods  of  all 
new  industries.  The  substantial  element  looks  on  with  sus- 
picion, and  delayed  industrial  development  is  the  necessary 
conseqnence.  ■    "^"^ 

And  what  of  the  deluded  investors,  when  (he  rude  awaken- 
ing comes?     Their  money  sunk  in   unprofitable  enterprise. 


do  they  take  a  kindly  view  of  the  industry  whose  name  has 
been  employed  to  cajole  them?  Are  they  not  ratlier  embit- 
tered and  moved  to  freely  express  unfavorable  opinions  to 
their  friends?  Is  such  advertisement  desirable  for  a  new  in- 
dustry ?  We  trow  not.  Unfortunately,  the  motor  vehicle 
industry  has  had  too  much  of  such  advcrltscmcnt  already. 
Will  the  Anglo-American  promoters  succeed  in  giving  it  more 
unpleasant  notoriety?  Surely  not.  unless  the  American  pub- 
lic IS  fallen  to  the  level  of  gudgeons  and  fools,  and  the  leaders 
of  the  industry  here  are  destitute  of  moral  fiber  and  of  com- 
mercial foresight.  These  parasites  must  not  be  allowed  lo 
fasten  themselves  upon  the  American  industrj-. 

The  claims  advanced  for  their  patents  and  other  assets  by 
this  wind  blast  from  England  are  preposterous — so  prepos- 
terous that  if  wc  did  not  know  their  duplicity  we  should  sus- 
pect their  sanity.  The  odds  and  ends  of  European  patents 
which  they  bought  up  lo  float  their  original  scheme  are  o! 
little  vahic  on  this  side  of  the  water.  Some  of  tliem  have  or 
have  had  commercial  value  abroad,  but  conditions  are  so 
difTerent  in  the  United  Stales  that  the  construction  of  both 
motors  and  vehicles  must  be  changed  to  meet  them.  Funda- 
mental patents  there  are  none,  cither  in  the  possession  of  this 
"syndicate"  or  any  one  else.  The  field  is  open  to  all  who 
have  the  ability  and  the  capital  to  produce  what  the  public 
demands.  As  to  the  good  will  of  most  of  these  companies 
composing  the  I~iwson-PenniiRtnn  syndicate,  it  may  be  prop- 
erly described  as  a  stench.  The  vehicles  they  are  said  to  be 
preparing  to  manufacture  here  are  of  the  lightest  construc- 
tion, built  for  show  or  for  a  short  dash,  and  unfitted  for  road 
service.  These  same  vehicles  have  been  advertised  and  puffed 
in  England  for  several  years  past,  and  tall  stories  have  been 
told  of  the  thousand;,  that  were  being  turned  out  for  the  for- 
eign and  domestic  trade.  Up  to  the  pre.«cnt  time,  however, 
an  expectant  world  is  still  waiting  for  this  plethora  of  mocor 
vehicles. 

The  following  is  clipped  from  the  T-ondon  Financial  New^ 
of  Jan.  22: 

A,  New  York  correspondent  informs  us  that  some  interest 
is  being  worked  up  in  the  Pennington  Motor  Co.,  Ltd.,  on 
that  side  nf  the  water,  from  the  offices  of  the  Anglo-American 
Ripid  Vehicle  Co..  and  asks  for  information  vrith  respect  to 
these  companies.  This  Information  we  are  able  (o  afford,  and 
we  hope  it  may  be  of  use  to  investors  in  the  United  States. 

The  Pennington  Motor  Co,.  Ltd..  was  recistered  in  Lon- 
don, on  Jan.  2T,  1807.  with  a  capital  of  £too.ooo  in  £i  shares. 
There  are  no  articles  of  association.  The  file  at  Somerset 
Hnttse  is  by  no  means  voluminous:  but  we  obser^-e  a  letter 
upon  it  which  seems  to  show  that  the  authorities  had  at  one 
time  entertained  doubt*  as  to  whether  the  company  had  di»- 
anneared.  The  letter  is  from  Mr,  Wifliam  Jordan  fone  of  the 
^ienatorief\  oF  «i$  Hitrhbnry  Park.  London,  N..  and  is  dated 
Oct.  i.i.  r8c)8.  It  was  evidently  written  in  reply  to  a  complaint 
that  Ihe  company  had  made  no  return  for  1807.  and  the  writer 
savs  that  he  does  not  know  whether  the  company  is  carrying 
on  business  or  not.  and  that  he  never  had  any  interest  in  it 
His  name,  however,  appears  among  the  list  of  shareholders, 
which  is  an  follows 
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Jordan,  W.,  55  Highbury  Park,  N i 

Newmao.  H.  C,  2}o  Lancaster  Road,  W i 

Uayward,  G.  C,  6  Torriano  Gardens,  N.  W i 

Shields.  F..  8  BcU  Yard.  W.  C i 

Gurncy,  W.  C,  aa  Slanley  Road,  N i 

Webb.  G.  J..  4tJ  Kattray  Road,  S.  W i 

Gray,  A.,  46  Pomeroy  Road,  S.  E 1 

These  names  appear  in  a  return  dated  Dec.  31,  1898,  and 
filed  on  April  14,  iHgi^.  i-'rom  this  list  it  would  seem  that 
only  seven  shares  have  been  issued;  but  there  has  evidently 
been  a  greater  issue  than  this,  judging  from  the  terms  of  an 
agreement  which  is  on  the  file,  and  which  is  dated  Sept.  3i, 
18^  The  agreement  is  between  Edward  Joel  Pennington 
and  William  Baines,  oE  5  and  6  Great  Winchester  St.,  of  the 
one  part,  and  ihc  Pennington  Motor  Co.  of  the  other.  E.  J. 
Pennington  and  W.  Baines  agree,  in  consideration  of  5,000 
£  1  sharcit  (such  shares  to  allow  of  a  preference  of  6  per  cent, 
dividend  to  10,000  £i  shares,  to  be  hereafter  issued  by  the 
company  to  secure  the  working  capital  required  until  these 
shares  receive  the  6  per  cent,  dividend,  when  all  shares  will 
rank  equally),  to  personally  instruct  and  assist  on  any  busi- 
ness premises  of  the  company  one  or  more,  but  not  exceeding 
four,  workmen  or  other  persons,  to  be  named  by  the  company 
for  that  purpose,  in  the  process  and  details  of  the  raamifaclure 
of  articles  under  the  aforesaid  patents  until  such  persons  can 
manufacture  the  same  without  supcnision  and  to  the  satisfac- 
tion of  the  directors  of  the  company.  On  Oct.  30,  1899.  the 
o6nces  of  the  company  were  at  40  Holborn  Viaduct;  on  Dec 
so,  1899,  they  had  apparently  been  removed  to  No.  41.  The 
foregoing  is  as  much  as  the  file  tells  us  about  the  Pennington 
Motor  Co.,  Ltd.  It  wilt  be  obvious  that  there  is  more  than 
one  hiatus  in  the  record. 

A  little  more  detailed  information  is  available  at  Somerset 
House  with  regard  to  the  Pennington  Motor  Foreign  Patents 
Syndicate,  registered  on  May  14,  1896,  with  a  capital  of  £100,- 
000  in  £1  shares.  One  of  the  documents  of  chief  interest  on 
file  is  an  agreement,  made  May  9,  1896,  between  Thomas 
Kane,  of  Chicago.  HI.  (U.  S.  A.)  (by  his  attorney.  J.  B.  Carse, 
in  London),  and  E.  J.  Pennington  (the  vendors),  of  the  same 
place,  of  the  one  pari  and  William  Baines  the  younger,  of  5 
and  6  Great  Winchester  St.,  on  behalf  of  the  company.  Under 
this  agreement  the  vendors  sold  the  patent  rights  of  the  Kane- 
Pennington  motor  for  Austria.  Argentina,  Brazil,  Canada, 
Denmark,  Hungary,  Egypt.  Italy,  Mexico,  Newfoundland, 
Norway.  Portugal,  Russia,  Spain.  Sweden,  Switzerland,  Tur- 
key, India,  Ceylon,  British  Honduras,  Congo  Free  State. 
Mauritius,  Straits  Settlement,  Trinidad  and  all  other  countries 
for  which  patents  had  not  been  applied  for  up  to  April  23, 
1896.  the  purchase  consideration  being  fixed  at  80,000  fully 
paid  shares.  There  is  also  on  the  file  a  significant  record  of 
the  circumstance  that  on  Nov.  16.  1897.  J-  S.  White  obtained 
judgment  for  £250.  and  was  declared  entitled  to  rescission  of 
agreement  and  to  the  rectification  of  the  share  register  by  the 
removal  of  his  name.  The  registered  offices  of  the  company 
were  at  first  at  5  and  6  Great  Winchester  St.,  E.  C:  but  on 
June  19,  1899,  there  is  a  notification  to  the  effect  that  they  have 
been  removed  to  142-143.  Palmerston  Buildings.  Old  Broad 
St..  E.  C. 

From  a  return  dated  Dec.  31.  1898,  it  appears  that  of  the 
100,000  shares  of  which  the  company's  capital  consists,  there 
had  been  98.142  issued  and  taken  up  at  that  date.  Of  these, 
80.000  were  agreed  to  be  considfed  as  fully  paid,  and  on  the 
remaining  18,142  calls  to  the  amount  of  6s.  per  share  liad  been 
made.  The  sum  of  £895  17s-  reprcients  calls  unpaid.  The 
following  list  of  shareholders  Is  Furnished: 


Toulmin,  J.  H.,  Bamber  Bridge 6,000 

Duffield,  J.,  Ashfield,  Worthington 1,500 

Howard,  J.  H.,  Bedford 1,000 

Anderson,  G.,  Arbroath  Foundry,  N.  B , 1,500 

Fry,  Sir  Theodore,  baronet 200 

Sullivan,  Sir  Edward,  baronet,  Dublin 200 

Leslie.  G.  J.,  5    Copthall  Buildings,  E.  C 250 

Kinlock,  J.  S..  47  Fishergate  Hill,  Preston 350 

Judd,  W.  D.,  4  Portland  Road,  Gravescnd 25 

Carter.  R.,  67  Avondale  Road,  Southport 20 

Head.  F.  W..  Southport 20 

Toulmin,  Mrs.,  Withy  Grove,  Bamber  Bridge joo 

White,  Mary  J..  43  Hurst  Grove.  Bedford 10 

Marten.  F.  J.,  Gravenhursl,  Bedfordshire 10 

Tuck,  S.  N.,  165  Kensington  High  St 20 

Jones,  G.  F.,  36  Gorse  I-ane,  Swansea 25 

Barlace,  J.  B.,  1 1  Harlesden  Gardens,  N.  W 25 

Plowman.  A.,  Gravenhurst,  Bedfordshire 50 

Plowman,  A.,  Shefford.  Bedfordshire 10 

Soper,  F.  W..  19  Woodville  Road.  Ealing 50 

Bond,  A.  E..  36  Connaught  Road.  N.  W 50 

Jones.  R.,  t8  Stockenchurch  St..  Fulham. 50 

Over.  H.  W.,  Rokcby,  Sunnyside  Road,  Ealing 50 

Mitlbourn.  R..  55  Scar-sdalc  Villas.  W 50 

Roberts.  J.  L.,  The  Square,  MiHom 120 

Toulmin,  G..  ti  Doughty  St.,  W.  C 450 

Mace,  J.  H..  Broaderick  Road.  Upper  Tooting,  S.  W. . .     aoo 

Sturmey,  J.  J.  H.,  Cyclist  newspaper 200 

Toulmin,  George.  33  WestclifF.  Preston 500 

.*?tarley,  J.  K.,  Coventry i.ooo 

B.iines.  W..  5  Great  Winchester  St .  E.  C 10,000 

Blumfield,  T.  W-,  ir  Wren  St..  Coventry 100 

Caltaghan,   13  Queen's  Road.  Coventry.... too 

Pennington.  E,  J..  Coventry , 18,875 

Carse.  J.  B..  1  Novarra  Terrace.  Bray. 2.250 

Rogers.  W  W..  5  Great  Winchester  St 51 

Rnork.  T-.  Endcrby  Cciurt.  Wellington  Road.  Ashton-on- 

Ribble 50 

Webb.  A.,  Victoria  Park.  N.  E toi 

Storer,  W.  M.,  Southport 200 

Sergeant,   F.   R..   Southport 165 

Burn,  Matthew  James :  Berrtdge.  T.  H.  D *  105 

Chccscwright.  W.  F.,  11  Fairholme  Road 75 

Baines.  W.;  Pennington,  E.  J 2.475 

Baines,  Mrs..  Crosby,  Liverpool 10,530 

Webb,  J.  S7S4  Old  Broad  St 1 

Cox.  A.  E.,  5  Great  Winchester  St I 

Rogers.  S..  4  Westficld  Villas.  Wanstead I 

Phillips.  F..  Ashleigh  House,  Coventry »...     250 

Knnwlcs,  T..  Fleetwood '4^950 

W.idrfington,  J..  Ashton-on-Ribble  $0 

Makinson.  W,  G-.  Ashton-on-Ribble ISO 

Nnrris,  W..  42  Florence  Road,  N too 

Fry,  Sir  Theodore;  Sullivan,  Sir  Edward 14.400 

Kane.  T.,  Wabash  Ave..  Chicago.  U.  S.  A 18.87s 

We  have  no  information  showing  whether  either  of  the 
above  companies  has  earned  or  distributed  any  dividend.  It 
is  aUo  worth  noting  that  in  the  agreement  filed  in  the  case 
of  the  second  company  no  mention  is  made  of  any  patent 
rights  having  been  acquired  by  the  vendors  in  the  United 
StafcF— the  country  in  which  now.  it  would  seem,  an  attempt 
is  being  made  to  off-load  shares. 

Also  the  following,  from  the  London  Daily  Mail  of  Dec- 
6  and  13.  1899: 
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V«L  1  K*.  A  : 


riNAN'CIAI.   ICANPATJ. 

There  vc  manx  movemcnis  in  the  automobile  world  at 
present,  of  some  d(  wliicli  we  are  tikcly  to  hear  a  good  deal 
when,  in  the  inevitable  course  of  cvenf.i,  Ific  whole  history  ol 
motor  c«r  fin.inee  it  draggrd  Wfnfc  the  public  in  the  law 
conrti.  Despite  the  company  promoting  revelations  of  the 
last  two  or  three  years,  dcapifc  the  intentions  of  our  judges  and 
the  preu  to  put  an  end  to  the  llnanciaJ  scandals  of  this  de- 
scription, there  is  a  rerrudrsrencc  o(  ihc  worst  elements  of 
motor  car  finance  now  in  prngrets.  We  arc  to  have,  it  is 
said,  a  further  exploiiatiun  of  Uihus  patents,  and  shortly,  it  it 
rumored,  there  will  be  another  attempt  lo  rchasli  them  and 
force  them  on  the  public.  My  notes  o(  last  week  brouglit  in 
many  letteri  from  people  who  have  xuflFcred  severely,  and 
from  some  who  had  httn  ruined  by  their  participation  in  the 
obvious  swindles  that  have  so  ofien  been  worked  off  in  con- 
nection with  this  unfortunate  indti»try. 

Tlllt  TBAntt    "aiNr.." 

The  attempt  to  form  a  trade  "ring"  for  the  maintenance  of 
prices,  and  the  formation  of  a  kind  of  trust,  is  not  at  all  likely 
to  prove  even  a  paper  sncceix.  It  was  distinctly  unfortunate 
that  one  or  two  respectable  motor  car  firms  were  represented 
•t  its  last  meeting;  particularly  unfortunate,  because  it  catts 
to  mind  unpleasant  psasanes  in  the  report  of  commillec  of 
tRvestigation  into  the  affaint  of  one  of  these  copipanies.  which 
we  propose  lo  print  at  IrnRth  in  due  course.  That  report 
contains  charges  oF  a  more  than  unpleaMnt  character.  Man- 
ufacturers of  motor  cars  who  have  got  a  good  article  to  sell 
have  no  need  of  any  such  combination.  Those  who  are  Icr- 
rorixcd  into  acquiescence  by  fear  of  patents  need  have  no  such 
fears.  It  is  a  fact  that  numbers  of  inflneniial  users  of  motor 
cars  in  Ftigland  which  dtsiinctly  contravene  these  alleged 
patenii  have  challenged  ihnse  who  are  supposed  to  control 
thent.  and  it  is  significant  that  up  to  the  present  moment  no 
influential  user  ha*  been  proceeded  against.  Immediately  such 
proceeding*  are  t.iken  the  whole  question  will  be  contested.  I 
will  deal  with  the  matter  further  next  week.  Meanwhile.  I  shall 
he  BUd  lo  hear  from  further  reader*  who  have  lost  money 
in  tnotnr  car  companies.  I  liave  to  thank  several  Slock 
Exchange  jind  niher  correspond '•nts  (or  the  information  they 
have  sent  me  with  regard  to  dark  passages  tn  the  hiatory  of 
tonyt  of  these  concerns. 

Mr.  I^wson.  a  curious  figure  in  mntor  ear  finance,  of  whom 
tlie  iHibllc  will  yet  hear  much,  hat  tetnmed  from  America  full 
of  schemes  for  what  he  doubtless  claims  to  be  the  advance- 
ment ol  the  true  interests  of  automnbilism.  On  his  return 
he  iffucd  to  certain  automobile  manufacturers  and  agents 
(nt*i  lo  all.  nor  lo  the  Pre»»),  an  invitation— headed.  "Orders 
lor  Motor  Cars"— to  lunch  wiih  him  at  the  Hotel  Mciropole. 
An  invitation  to  lunch  or  dme  with  the  well-known  promoter 
uiually  indicates  business  to  follow,  often  a  new  company. 

Tlie  manufactureri  and  agents,  after  lunch,  were  informed 
by  the  promoter  that  he  proposed  lo  form  a  union  of  manu- 
facturers, the  main  object  of  which  was  to  be  to  keep  up  the 
price  of  motor  vehicles,  to  insist  upon  the  payment  of  one* 
third  deposit  on  placing  orders,  and  lo  protect  alleged  pal- 
enta  owned  by  Mr.  Ijiwson's  companies. 
To  MAIVTAIN  rai<v4. 

Such  proposals.  on«  can  well  imagine,  would  meet  with 
ready  ac/eplance  from  the  humbler  I'lstt  n(  manufacturers. 
Bui  It  1*  difficult  tn  imagine  that  any  cnmpanr  with  Mf- 
re«|»ecl  w)Mitd  listen  lo  siirh  a  kUKgestton,  seeing  by  whom  it 
wi»  niad*-  Take  the  eaie  of  the  Daimler  Co.  for  initaner. 
Mr.  Lawjcn  and  hi*  group,  having  obuinfd  tht  British  right* 


of  the  alleged  Daimler  patent,  required  £40.000  in  eaih  (rora 
the  Daimler  Co.  for  the  right  to  manufacture  Daimler  mntnr 
cars.  It  follows,  then,  that  the  public  who  purchase  Daimler 
motor  cars  arc  paying,  in  addition  to  the  cost  of  the  car  and 
the  makers'  profit,  a  proportion  of  the  £40,000  which  was 
paid  lo  the  Lawsonites. 

Mr.  Lawson's  suggestion  ts  that  the  Daimler  Co.  sfaovM  j-nin 
with  him  and  others  in  keeping  up  the  prices  required  ol  tlnrj 
public  for  the  pnrchase  o[  the  car.  If  the  Daimler  Co.  is 
ing  a  good  car,  as  I  believe  it  now  is.  it  will  have  t\o  difftetilt; 
in  getting  a  good  price  for  it.  and  it  will  receive  encour 
ment  and  support  Irom  a  number  of  people  in  this  CO 
who  wi»h  to  see  the  British  at  the  top  of  the  tree  in  the  1 
industry.  The  same  remarks  apply  to  the  Motor  Mfg.  vid 
oiher  companies.  But  if  the  dircctora  o(  these  compsasef 
are  so  week-kneed  and  suicidal  as  to  permit  their  companies 
to  be  connected  in  any  form  whatever  with  Mr.  Lawson 
the  group  who  are  associating  themselves  with  him. 
will  lose  the  support  of  their  warmest  adherents  and  eneoor* 
age  foreign  competition. 

PItWJSIT   WKTrU. 

Ni^  one  will  object  to  pay  a  one-third  deposit  with  his  1 
to  a  firm  which  is  producing  reliable  vehicles.  Why.  then 
should  any  union  be  necetsary  for  this  purpose,  unless,  indeed. 
it  be  to  perpetuate  the  system  employed  by  ■  eompanion  of 
Mr.  fjwson.  of  whom,  if  repons  be  true,  we  may  hear  more 
in  eonneelion  wiih  this  much-shused  deposit  system- 
It  is  an  undoubted  fact  that  manr  people  paJd  deposiu 
this  man;  few.  if  any  of  them,  received  cars  in  return; 
o(  the  cars  were  go<>d  (or  anything  except  th<  Krap 
and  only  those  who  early  in  the  day  insisted  upon  the 
of  their  deposit  succeeded  in  seeing  their  money  back  ag 
without  cnnsldernhte  trouble. 

It  is  for  this  reason  that  I  eoniinually  insist  on  the  neces* 
sity  of  the  public  refuting  to  pay  a  penny  toward  the  pur^ 
chsse  of  a  car  until  the  seller  can  show  an  official  certiftnl 
from  the  .Automobile  Onh  of  Great  Britain  of  its  rrltali 
TMa  «tsuLT5  or  TMK  raoi-osRo  •'aii«r.," 

The  effect  of  any  attempt  hv  eomhine  lo  prororr  Irmn  the 
public  a  price  for  motor  cars  which  could  only  be  obtai4»e4 
by  a  "ring"  of  manufacturers  could  have  but  one  resnh.  Wt^ 
the  o|>enine  of  the  market  to  the  French  and  American* 
Any  one  who  has  inquired  into  the  mmter  knrtws  that  ihr 
allrgrd  T-awsonian  patents  eonld  not  prevent  the  inlroda 
into  lhl(  country  of  rarnage^  which  eniiM  compete 
fully  as  regards  excellence  with  the  Knglish  made  ear 
and  contd  be  sold  at  prices  far  lower  than  even  those  at 
ent  asked  by  British  manufacturers. 

The  adhesion  of  the  principal  finni  to  Mr.  I.Aw«o«i*t 
scheme  would  have  the  effect  of  estranging  men  and  tonmals, 
including  the  Daily  Mail,  who,  while  they  have  tw  tnanctal 
interest  in  automobile  cflneems.  have  striven  hard  VO  <ficiOT- 
age  Brifish  msnafac:nrrrs  These  men  would  not  lor  a  mo- 
ment permit  their  names  to  be  stsociaied  even  as  lopiKwters 
of  a  company  which  had  associated  Itself  with  Mr.  Lawiott. 
Tlllt  •*  aixr. " 

The  Dally  Mail  intrndi  tn  publish  for  the  infonnaitAfl  ol  its 
readers  a  list  of  the  firms  who  Join,  and  a  list  of  the  ftma  win 
do  not  Mn,  Mr.  t.aw»on*s  union. 

It  will  give  its  hranirfll  mpfiart  tn  llir  ftrms  whn.  wWlr 
piCHlucine  gOtiMt  vehiele*.  show  svffioetit  hackh-me  lo  rt^sl 
the  aptieals  nf  Mr,  1  jwson  and  the  cycle  company  ptometm 
w!in  are  working  with  htm.  1  can  searedy  beltcTc  thaf  tame 
pf  ihc  cimipaniei  whoK  dirwtpn  Ian  been  wt»k  fvoogb  nj 
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coti^kuni  to  $cr\-e  on  Mr.  Lawson's  committee  will,  after  con- 
sideiatioTi,  agree  to  be  led  by  tbe  nose  by  the  Lawsonian 
group.  In  fact,  already  1  hear  that  oi^e  at  lea.st  of  the  com- 
paoics  represented  on  the  committee  of  the  proposcil  union 
has,  on  second  ihought,  decided  to  withdraw  from  the  union. 
Of  the  forthcoming  attempt  to  promote  another  motor  com- 
pany, we  shall  speak  shortly,  and  plainly. 

PKOMOTERs'    PBUCESSrON. 

The  so-called  Motor  Car  "Club"  advertises,  in  the  space 
otherwise  specially  reserved  foi  the  advertisements  of  Mr. 
H.  J.  Lawson's  company — the  British  Motor  Co.,  Ltd. — a  run 
to  Brighton  fur  Nov.  jj,  and  invites  automobUists  to  take 
part  in  it,  and  a  banquet  which  is  to  follow.  The  banquets 
of  the  Motor  Car  Club  have  often  been  forerunners  of  the 
flotation  of  such  disastrous  companies  as  the  Great  Horseless 
Co.  We  may  therefore  expect  to  sec,  on  Nov.  13,  a  very 
interesting  procession  of  company  promoters  and  their  pup- 
pets. Doubtless  the  shareholders  in  Mr.  Lawson's  companies 
will  turn  out  in  crowds  to  see  Mr.  Lawson's  colleagues. 

UKPUIASANT   FACTS. 

The  Daily  Mail  will  gladly  support  any  bona-lidc  inde- 
pendent motor  club.  But  it  cannot  permit  ladies  and  gentle- 
men to  be  misled  into  the  idea  that  in  dealing  with  the  Motor 
Car  Club  they  arc  treating  with  a  club,  when  in  reality  it  is 
a  company  promoting  organization,  which  has  been  con- 
nected with  some  very  disreputable  finance. 

Mr.  Ernest  Boothroyd.  chartered  accountant  and  auditor, 
in  certifying  the  accounts  of  the  British  Motor  Syndicate  from 
Nov.  2t,  1896.  to  Sept.  30.  i8g7.  wrote:  "Payments  in  rela- 
tion to  the  Motor  Car  Club,  amounting  to  £4,378  8s.  2d., 
have  been  charged  in  the  accounts  as  an  expense."  And 
similarly  in  the  accounts  of  the  British  Motor  Co.,  Ltd,  for 
tSgS,  he  writes:  "Payments  in  relation  to  the  Motor  Car 
Qnb,  £2,233  iss."  In  the  (ace  of  this  statement,  however, 
the  honorable  secretary  of  the  Motor  Car  Club  writes  that 
the  club  is  absolutely  a  bona-6dc  club,  and  favors  no  particu- 
lar motor,  person  or  company. 

A    WARNING. 

The  Motor  Car  "Club"  claims  to  be  controlled  by  a  com- 
mittee elected  by  a  ballot  of  the  members.  But  it  does  not 
pnUish  a  list  of  this  committee,  and  I  am  sure  it  could  not  pub- 
lish how  many  members  there  were  on  the  "club"  books  who 
had  paid  their  subscription  for  the  current  year  at  the  time 
the  ballot  took  place. 

The  above  excerpts  will  throw  some  light  on  the  London 
history  of  Pennington  and  Lawson.  Lawson's  management 
of  his  motor  car  companies  was  on  the  "stand  and  deliver" 
order.  Pennington,  the  second  principal  in  this  unholy  al- 
liance, is  a  notorious  mechanical  pretender.  Prior  to  his  ap- 
pearance in  London  in  the  latter  part  of  1895  he  was  concerned 
in  many  questionable  enterprises  in  the  United  Slates,  cul- 
minating in  his  bogus  flying  machine  exhibition  and  his 
Kane-Pennington  and  Racine  Motor  Vehicle  fiascos  in  Chi- 
cago, III.  His  path  is  strewn  with  bubbles,  wrecks  and  fakes. 
Gibbs,  another  leading  figure  in  the  scheme,  is  a  Philadel- 
phian,  and  a  well-known  floater  of  watered  stock  companies. 
from  which  he  generally  manages  to  emerge  with  a  life  pre- 
5er\-ef.  while  those  who  put  the  money  in  go  to  the  bottom. 
Among  his  recent  creations  may  be  mentioned  Gibbs'  Alkali 
and  Marsden.     He  was  also  concerned  In  the  Lead  Cab  flota- 


tion of  unsavory  memory.  The  Anglo-American  Co.  is  a  fit 
companion  for  the  above  in  the  boldness  of  its  conception 
and  the  dilute  character  of  its  foundation. 

"Water,  water,  everywhere. 
Nor  dividends  to  pay!" 

There  come  times  in  human  affairs  when  patience  ceases 
to  be  a  virtue,  and  indignation  may  justly  have  control.  That 
time  has  come  in  the  history  of  the  motor  vehicle  indusuy 
in  the  United  States.  In  regard  to  the  ordinary  matters  of 
commerce  and  of  business  prudence,  honest  men  may  differ; 
but  in  regard  to  the  methods  of  these  stock-jobbers,  honest 
men  cannot  difier.  It  is  robbery,  condoned  by  custom  and 
practiced  by  the  influential  and  the  successful  in  money  mak- 
ing, but  uone  the  less,  it  is  what, 

"Done  with  less  dainty  grace  plain  folks  call  theft." 

It  is  a  crying  evil  of  the  hour  in  America  to-day.  a  scandal 
upon  the  finances  of  our  country  and  a  dark  blot  on  the  par- 
ticular industry  in  whose  growth  we  are  directly  interested. 
In  fact,  there  can  be  no  industry  while  such  harpies  as  these 
Anglo-Americm  sharpers,  blackened  by  four  years  of  cor- 
rupt financiering  abroad,  have  the  daring  to  invade  our  shores 
in  quest  of  further  booty.  Tlirir  cumtng  is  an  open  insult  to 
ilie  intelligence  of  the  American  people.  Pennington  and 
Lawson  are  unspeakable. 

To  meet  Ihe  situation,  it  is  es^icntial  that  these  freebooters, 
who  have  brought  disgrace  upon  the  industry  abroad  and  ruin 
to  hundreds  of  poor  investors,  should  be  promptly  and  effect- 
ually silenced.  The  good  name  of  the  industry  demands  it. 
Let  all  who  have  cast  in  their  lot  for  the  upbuilding  of  an 
honest  industry  unite  in  some  way  against  these  imposters 
planning  to  plunder  the  public  in  its  name.  Let  the  Automo* 
bite  Club  wield  its  influence  in  defense  of  industry  and  in 
rebuke  of  fraud.  Let  all  who  stand  on  the  side  of  justice. 
public  policy  and  commercial  honor  declare  themselves. 

The  editor  of  The  Horseless  Age  calls  for  a  division. 


A  Word  of  Warning  from  Home. 


Wc  reprint  Ihc  following  editorial  note  from  the  Electrical 
Iteview,  of  New  York.  It  is  the  first  editorial  expression  on 
electric  vehicles  that  we  have  thought  worth  quoting  in  any 
American  electrical  journal; 

A  word  of  warning  to  the  makers  of  lutomobiles,  con- 
cerning the  representations  made  by  some  of  their  sales- 
men, is  timely.  The  automobile  industry  is  very  young,  and 
it  needs  all  the  support  and  encouragement  it  can  get.  The 
best  way  to  make  the  automobile  popular  is  to  tell  the  truth 
about  it.  For  a  maker  of  eleciromobiles,  for  example,  to 
allow  his  agents  to  claim  impossible  performances  for  his 
vehicles  results  inevitably  in  dissatisfied  purchasers.  That 
this  practice  is  not  uncommon  has  been  asserted  frequently 
of  late.  The  automobile  should  not  invite  the  wrath  of  its 
prospective  friend  by  misrepresentations.    At  this  particular 
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time  their  effect  will  be  worse  than  at  any  other,  and,  aside      eign  trade  to  bother  about  a  little  matter  of  l7$,ooo.ooo  wcrtJl , 


[rora  ail  ethical  considerations,  the  commonest  business  policy 
dicutes  strict  accuracy  in  stating  Its  qualities  and  perform- 
ances. 

Gjmmon  sense  is  beginning  to  prevail,  and  our  electrical 
friends  can  now  look  ahead  and  see  the  Nemesis  that  is 
cominc. 


Storage  Battery  Test5  of  the  Automobile 
Club  of  France. 


Lead  Cab  promoters  will  find  it  hard  to  digest  the  report 
of  the  storage  battery  tests  held  by  Ihe  Antomobile  Club  of 
France  last  year.  According  to  tlic  terms  of  the  competition, 
each  contestant  had  to  submit  five  cells,  the  total  weight  ol 
which  in  the  box  was  not  to  exceed  343  lbs,;  the  capacity  had 
to  be  lao  ampere-hours;  the  batteries  were  dis<)ualified  when 
the  voltage  fell  below  1.7  volts  per  cell.  The  discharge  was 
made  irregular  in  order  to  approximate  conditions  m  practice, 
•o  that  the  rcsttlts  may  be  regarded  as  indicating  in  how  far 
batteries  of  to-day  meet  the  practical  retjuirements  lor  motor 
vehicle  work.  In  L'Electricien  M.  Bainville  publishes  a  series 
of  articles,  in  which  he  gives  the  results  of  these  tests  in 
tables  showing  the  condition  of  ihr  batteries  from  month  to 
month.  In  the  last  article,  in  which  he  deals  with  the  test 
during  October,  he  also  gives  a  brief  summary.  The  chief 
result  was  that  in  October  the  batteries  which  had  proved  sat- 
isfactory up  to  that  lime,  failed.  In  fact,  at  the  end  of  October, 
all  tlie  batteries  which  had  entered  the  tests  at  the  beginning  of 
the  compelitinn  had  cither  failed  entirely  or  had  been  with- 
drawn from  the  competition  several  times.  The  only  bat- 
tery which  survived  had  not  entered  the  lest  until  after  the 
eighteenth  discharge.  He  therefore  draws  the  conclusion  that 
for  automobile  work  the  life  of  the  batteries  at  present  to  be 
h«d  U  not  more  than  six  months,  and  that  aher  this  period 
expensive  repairs  become  necessary.  He  calls  attention  to 
Ihe  fact  that  these  results  were  obtained  with  the  best  types 
of  batteries,  of  strong  construction,  of  a  capacity  relatively 
high  for  the  rrouired  rate  of  dtscharge,  and  of  considerable 
weight,  and  the  life  of  some  of  the  batteries  tested  could  have 
been  prolonged  Kimewhat  [f  tbc  mannfacturen  had  taken 
belter  care  of  ibem  during  the  te«t.  5kimr  of  the  ba|. 
Irrics,  however,  tiood  the  tests  only  as  long  as  they  were 
being  taken  care  of  by  the  manufactnrers  to  an  extent  which 
WonSd  be  impossible  in  ordinary  practice 


No  Stock  For  Sale. 

The   Anglo-American   promoters  have   no   stock   for  sale. 
Oh  Bol    Tbey  arc  loo  busy  making  carriages  lor  the  for- 


of  stock.    This  reminds  ns  of  the  old  rhyme: 

"The  Devil  was  sick. 

The  Devil  a  monk  would  be; 
The  Devil  got  well. 
The  devil  a  monk  was  he." 

The  promoters  are  sick  now,  and  they  arc  aunming  an 
injured  air  before  the  pubUc 

Helical  Qears. 

The^elical  gears,  the  advantages  of  which  for  motor  < 
were  set  forth  in  The  Horseless  Age  of  September.  iSg6.  are^ 
now  coming  into  use.  A  well-known  manufacturer  of  apcoal 
gears  recently  informed  the  editor  that  he  bad  received  a  ovib- 
bcr  of  orders  for  such  gears  of  double  helical,  or  herring 
bone,  design,  and  that  it  seemed  probable  they  would  be 
generally  adopted  for  certain  classes  of  motor  vehicle  work 
on  accotmt  of  their  noiselessness.  durability  and  economy 
of  power.  The  advantages  are  fully  stated  on  page  18  of 
the  Issue  above  referred  to,  and  any  ol  our  readers  who  «re 
sufTiciently  interested  may  refresh  llieir  memories  from  thai 
source. 


Warning. 


Evidence  lus  reached  the  editor  that  quite  a  number  of  1 
cerns  of  questionable  standing  are  advcrtisii^  ia  Tttiiirtry" 
newspapers  in  order  tu  sell  stock  through  the  agency  aehaat. 
a  favorite  method  with  swindlers  ol  this  claaa.  Wc  iamc  ■ 
genera)  warning  and  advise  investigation  in  every  caic  when 
such  advertisements  are  used.  There  are  coraparattrely  few 
legitimate  companies  prepared  to  turn  out  practical  SKMor 
vehicles  in  the  United  States  to-day,  and  these  are  not  adopt* 
ing  such  methods  of  introdnang  their  vcfaiclra. 

Promoters  Washing  Dirty  Unen. 


Thos.  J.  Montgomery,  of  New  York,  has  bronctit  wbH  ta 
equity  against  the  General  Carriage  Co.,  the  |«ai,oaaMD  N«r 
Jersey  corporation  organixcd  last  May  to  r«a  motor  caba  mni 
'buses  in  all  the  large  cities  of  New  York  State.  Hr  dafan 
that  he  is  entitled  to  $i.oooxx>o  of  the  conpany's  stock  and 
f  joo,ooo  in  money  which  was  promised  btro  on  May  3,  iftgo^ 
when  he  transferred  to  Joseph  H.  Hoadley.  tlM  pnnotcr  «a4 
now  the  holder  ol  $5,000,000  worth  of  the  corpontioo'a  stock. 
rights  for  the  territory  within  a  radius  of  35  mik»  firon  tW 
New  York  City  Hall,  in  the  paten;  i^ued  July  j6c  tSA  lor  im. 
provtfflenta  in  electric  vehicles.  10  Louii  Kric«er,  of  Itete. 
France.  The  stock  and  cash,  he  claims,  hive  never  hem  1 
over  to  him. 
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Walter  K.  Freeman's  Auto-Acetyiene 
dwindle. 


Waltcj-  K.  Kreeman,  the  auio  acet^rlenc  swiudler,  Park  Row 
Building,  hew  \oik.,  ha&  rciurucd  lu  St:w  Vurk.  A  detect- 
ive employed  by  tlic  parties  u-Liuiu  hn  swindled  traced  luni  to 
VVaslungtuii,  D.  C,  alici  a  luur  week:*'  Imnt,  aiid  bruught 
him  back  to  the  aty.  He  was  coinpcUcd  to  restore  some  oi 
hii  stcaungs,  rather  than  go  to  jail,  &nd  was  then  allowed 
to  go  Irec 

Ihc  alleged  business  which  he  conducted  under  the  name 
of  the  Auto- Acetylene  Co.  was  a  traud.  The  stories  which 
he  told  to  parties  whom  he  was  eiidca^unng  to  iiucicm  in  bis 
scheme  would  do  credit  to  a  Munchausen.  Without  uiineces- 
sariiy  muiuptying  examples,  he  said  he  had  invented  an 
acetylene  motor  while  in  Paris;  that  he  had  built  it  in  a  shop 
adjoining  tlic  shop  oi  G.  Dure,  in  Lvvaltots-i'enct,  a  subuib 
oi  Pans,  and  that  M.  Uore  had  done  sonic  of  the  work  far 
him.  He  exhibited  a  motor,  which  he  said  was  invented  by 
himself,  when  it  was  none  other  tlian  the  gasohne  motor  of 
M.  Dorc.  He  told  great  stories  about  the  races  be  had  won 
with  his  motor  in  Paris  and  boasted  oE  his  knowledge  of  gas 
engines,  when  several  competcni  withnesses  testily  that  he 
did  not  even  know  how  to  start  the  Dore  motor.  He  under- 
took to  design  a  motor  widi  the  assistance  of  a  practical 
draughtsman,  but  the  rcsuh  was  merely  a  copy  o^  tbc  Dure 
motor. 

bomcdmes  he  would  vary  liis  story  out  of  the  fertility  of  his 
imagination.  He  would  claim  that  he  owned  the  Dore  pat- 
ents on  gasoline  motors  for  the  United  States,  or  that  he  was 
tlie  superintendent  oi  the  electrical  exhibit  at  the  Pans  Ex- 
position in  tlic  employ  of  the  UniCeiJ  Slates  Government,  and 
was  soon  to  return  to  Paris  to  act  in  that  capacity.  When  his 
lime  was  ripe  he  did  leave,  ostensibly  for  Paris,  after  having 
relieved  the  machinist  in  whose  shop  he  had  been  carrying 
on  experimental  work  of  about  $500. 

He  advertised  that  he  had  two  factories,  when  he  had  none, 
and  published  in  his  advertisements  a  picture  of  a  Dore  gas- 
oline carriage,  representing  it  to  be  one  of  his  new  acetylene 
vehicles.  The  editor  of  The  Horseless  Age  is  also  rchably 
informed  that  through  his  advertisements  he  actually  received 
checks  111  part  payment  for  acetylene  carriages,  which  he  did 
not  know  how  to  build  and  had  no  facilities  for  building. 

Freeman  has  a  crooked  career.  He  has  been  implicated  in 
many  swindles  and  has  served  a  term  in  the  Sing  Sing  pen- 
itentiary.  

Qood  Roads  fleeting. 

At  a  meeting  of  the  Automobile  Club  of  America,  held  last 
Saturday  at  the  Waldorf-Astoria,  the  subject  was  good  roads, 
Acting  President  Geo.  V.  Chamberlain  presided. 

Addresses  were  made  by  Gen.  Koy  Stone,  of  Washington; 
E.  G.  Harrison,  of  the  office  of  Road  Inijuiry  of  the  Depart- 
ment of  Agriculture;  Edward  A.  Bond,  Chief  Engineer  of  this 
State;  Henry  I.  Budd,  Commiseioncr  of  Pubhc  Roads  of 
New  Jersey,  and  Thomas  C.  Mcndenhall,  of  the  Massachusetts 
Highway  Commission. 

It  was  decided  to  urge  upon  the  State  Legislature  the  Im- 
portance of  making  more  liberal  appropriations  for  improv- 
ing the  highways.  It  was  pointed  out  that  while  New  Jersey 
has  spent  $3,147,478  in  improving  highways,  and  Massachu- 
setts $3,637,300.  New  York  State  has  appropriated  only  $50,000 
a  year  (or  two  years. 


General  Stone  urged  the  importance  of  building  a  great 
national  highway  from  Washington  to  San  Francisco,  with 
branches  extending  to  the  principal  coast  cities  on  each  side 
of  the  continent 


MINOR   HENTION. 


The  Kensington  Bicycle  Co.,  Buffalo,  N.  Y.,  will  erect  a 
factory  in  that  city  for  the  manufacture  of  electric  carriages. 

Albert  J.  Bostwick,  chairman  of  the  Committee  on  Runs 
and  Tours  of  the  Automobile  Qub  of  America,  is  planning 
an  excursion  to  Philadelphia. 

The  Keating  Wheel  Co.,  Middletown,  Conn.,  are  preparing 
to  engage  extensively  in  the  manufacture  of  electric  vehicles 
lor  both  delivery  and  pleasure  use. 

Postmaster  Merritt,  Washington,  D.  C,  recently  tested  a 
Locomobile  for  the  collection  ol  mails,  effecting  a  saviag  of  half 
the  lime  over  the  ordinary  method. 

Representative  Sullivan,  of  Boston,  has  introduced  a  bill  in 
the  Massachusetts  Legislature  to  require  all  motor  vehicles 
operated  in  the  city  of  Uostun  to  carry  fenders. 

The  Altliam  International  Motor  Co.,  Boston,  Mass.,  has 
secured  record  title  to  $6,000  worth  of  real  estate  at  Fall 
River,  Mas».,  and  to  the  motor  patents  of  Geo.  J.  Altham. 

Monroe  Seiberling,  the  leading  spirit  in  the  Peoria,  111., 
motor  vehicle  manufacturing  enterprise,  is  about  to  incorpo- 
rate a  company,  with  $150,000  capital,  to  manufacture  the  C.  £. 
Dntyca  wagon,  which  they  have  been  perfecting  for  some 
time  past. 

Mrs.  Kate  Armitagc,  who  was  injured  in  a  collision  on 
Jan.  17  between  a  cab  of  the  Illinois  Electric  Vehicle  Trans- 
portation Co.  and  a  carriage  in  which  she  was  driving,  has 
sued  for  $30,000  damages.  The  plainlilT  claims  the  cab  was 
running  at  excessive  speed. 

It  is  reported  that  John  Post,  president  of  tlie  National 
Light  &  Power  Co.,  of  New  York,  has  recently  visited  Pitts- 
burg, Pa.,  with  the  object  of  securing  a  location  for  a  plant 
for  the  manufacture  of  steam  and  electric  vehicles.  Mr.  Post 
is  the  inventor  of  a  storage  battery. 

One  of  the  Cleveland  (O.)  Councilmeo  has  introduced  an 
ordinance  requiring  automobiles  to  carry  two  lamps  at  night, 
and  to  ring  a  bell  both  day  and  night  when  too  fi.  from  street 
crossings.  Speed  is  limited  to  12  miles  an  hour,  and  a  penalty 
of  not  more  than  $50  is  to  follow  violations. 

The  Geveland  Automobile  Qub  has  elected  the  following 
ofiicers:  E.  L.  Strong,  president;  Geo.  L,  Weiss,  ^-ice-presi- 
dem;  W.  T.  While,  treasurer,  and  L  H.  Rogers.  secretary- 
Committees  were  appointed,  and  measures  for  the  regulation 
of  the  speed  of  automobiles  were  suggested. 

The  Ferracute  Machine  Co.,  of  Bridgcton,  N.  J.,  has 
shipped  a  carload  of  14  presses  to  the  Paris  Exposition,  and 
will  soon  ship  another  carload.  Part  will  be  placed  in  their 
space  in  the  main  exposition  building,  and  the  rest  in  the 
machinery  annex,  or  specially  constructed  American  machine 
shop,  which  was  first  suggested  by  Fred  F.  Smith,  of  the  Fer- 
racute Co..  and  was  unanimously  adopted  by  the  American 
machinery  exhibitors. 
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Electric  Ignition. 


W»IAT   UUK   INVKNTORS   llAVB   HERN   D<llrJG, 

The  esgineer,  pushing  the  boundaries  of  our  knowledge 
into  VI  undeveloped  art.  has  teemed  to  me  like  the  prospector 
exploring  a  mining  country.  Theory  is  his  compass,  or  divin- 
ing rod.  and  the  patent  laws  define  the  boundaries  of  hit 
cUims. 

The  art  pertaining  to  the  scU-propellcd  vehicle  seems,  as 
yet,  to  have  been  but  lightly  touched,  and  it  prcseots  to  suc- 
cessful enterprise  the  sure  promise  of  riches  greater  than  those 
of  the  Klondike. 

They  say  that  in  this  art  Europe  is  excelling  us  for  almost 
the  first  time.  Why  is  this?  Surely  we  arc  not  becoming  so 
degenerate  as  a  people  as  to  permit  the  sneers  of  the  pseudo- 
practical  to  break  the  hearts  of  our  young  men. 
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TVi.    3. 
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There  are  now  about  86  patents  in  that  sub-daaa,  of  wUck 
two  are  out  of  prinL 

The  primary  self  induction  method  seems  to  be  rccdviag 
the  most  attention,  although  there  are  quite  a  number  of  pM- 
cnis  showing  devices  in  which  the  "jump  spark"  is  used. 

Induction  by  a  permanent  magnet  is  occasionally  shown,  and 
quite  a  few  are  magneto  and  dynamo  machines. 


^ 


no.  I. 

I  propose  in  this  article  lo  roughly  sketch  the  work  that  our 
inventors  have  done  in  relation  to  electric  ignition  for  gas 
engines.  I  have  had  the  advantage  of  the  use  of  the  digest  of 
United  States  patents  that  Messrs.  Parker  &  Burton,  of  De- 
troit, have  been  ly  years  m  preparing,  at  an  expense  of  some 
$10,000,  which,  now  practicslty  complete,  is  incomparably  the 
best  instrument  in  existence  for  making  a  preliminary  exami* 
twiion  as  lo  (he  novelty  ol  an  invention,  or  the  state  of  an  art 
Fur  insuncc,  in  one  class  alone  they  have  over  900  patents 
that  arc  now  out  ol  print  and  cannot  be  obtained. 

Uy  order  No.  1.189.  dated  March  8.  1896;,  the  Commiasioner 
of  Patents  established  the  sub-class  of  Sporkers  in  Qaas  123 — 
Air  and  Gas  Engines,  Explosive. 
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PIC.  7. 

Fig.  I  is  tnkcn  from  Fig.  3  of  the  Raymond  patent,  e  is  an 
clastic  spring  electrode.  It  may  be  screwed  out  of  its  socket 
a»d  replaced  by  another.  The  shaft  b  continually  rotates,  and 
the  arm  a  comes  into  contact  with  e,  to  make  the  circuit,  and 
pastes  c,  to  break  the  circuit. 

Mr.  Best  seems  to  have  been  persuaded  that  it  was  better  to 
keep  the  spring  outside,  as  tie  patented  a  device  having  this 
end  in  view  May  2,  1893,  illustrated  in  Fig.  i.  F  is  a  torsional 
sprlcg  outside  the  combustion  chamber,  adapted  to  actuate  tlie 
electrode  Q  as  the  oscillating  electrode  J  passes  it.  0(  course 
the  parts  J  and  Q  are  in  the  combustion  chamber. 

Mr.  J.  W.  Raymond  also  patented  a  device  with  the  actuat- 
ing spring  outside,  June  i,  1S97. 

Not  only  has  it  been  ttiuuifht  desirable  to  keep  the  spring 
outside,  buE  several  devices  have  been  patented  having  for 
their  object  the  keeping  of  the  inelastic  electrodes  cool.  For 
instance,  F.  E.  Culver,  Feb.  32,  i8£^,  shows  a  device  in  which 
the  water  jacket  extends  into  the  Icctrodes  in  the  combustion 
chamber.  C.  W.  Baldwin.  Nov.  16.  1886,  and  M.  M.  Barrett. 
May  12,  1891,  among  others,  also  make  special  effort  to  keep 
the  electrodes  cool. 

THR   tIKEAKINO   OP  THB  CIRCUIT. 

The  importance  0!  breaking  the  circuit  quickly  has  been 
recognized  by  several  ingenious  inventors.  Fig,  3  is  a  repro- 
duction of  the  second  figure  of  patent  No.  292,178,  granted  to 
A.  K.  Rider,  Jan.  2a.  18K4,  The  part  V  rotates  continuously 
in  the  direction  of  the  arrow,  which  I  have  added  to  the  draw- 
ing. When  the  part  V  strikes  the  part  U  it  bends  the  resilient 
arm  T  and  brings  the  electrodes  J  K  together  inside  of  the 
cylinder,  thus  "making"*  the  circuit.  When  V  has  passed  U 
the  aim  J  springs  back,  carrying  the  heavy  piece  U  willi  it, 
which,  by  reason  of  its  inertia,  turns  the  shaft  S  so  as  to  sep- 
arate the  electrodes  J  K  and  cause  the  igniting  spark.  The 
spring  W  is  simply  to  deaden  the  vibration. 
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Mcurs.  Weinman  and  Eudienliofer  patented  a  typical  device 
April  i6.  i8g5.  ihown  in  Fig.  4,  in  which  I  is  one  of  the  elec- 
(rodc<  and  K  is  the  other.  The  electrode  K  i%  adapted  to  re- 
ciprocate longitudinally.  L  and  P  are  collars  upon  the  elec- 
trode K.  0  is  a  yoke,  the  upper  end  of  which  surrounds  and 
is  adapted  to  reciprocate  upon  the  electrode  K.  R  is  a  spring 
pressing  against  the  collar  L  and  against  the  yoke  Q.  The 
yoke  0  rests  upon  the  collar  P.  T  is  a  spring  acting  against 
the  lug  S  and  against  the  yoke  Q.  F  is  a  cam  actuated  by  the 
engine  and  adapted  to  intermittently  raise  the  yoke  Q. 

The  operation  of  the  device  is  as  follows:  The  cam  presses 
the  yoke  Q  upward,  compressing  the  springs  T  and  R.  and, 
through  the  spring  K,  pressing  the  electrode  K  against  I,  thus 
"making"  the  circuit.  When  the  step  in  the  cam  passes  the 
yoke  b.  said  yoke  is  driven  suddenly  down  by  the  spring  T, 
striking  a  hammer  blow  upon  the  collar  P,  driving  the  elec- 
trode K  down  and  breaking  the  contact  between  I  and  K. 
By  this  device  a  yielding  contact  that  is  not  hkety  to  injure 
the  contact  wrlaces  of  the  electrodca  aad  a  quick  "break"  axe 
obtained. 

F.  M,  Spauldtug's  device,  patent  No.  563,673.  June  23,  1S96, 
works  upon  the  same  principle,  e:«;cept  that  the  inertia  piece 
corresponding  to  the  yoke  Q  has  a  rotary  instead  of  a  rccii- 
Unrar  movement, 

Many  devices  break  the  circuit  by  a  hammer  blow.  The 
hammer  is  genemlly  drawn  back  again&t  the  force  oi  a  spring 
and  released  to  coinc  against  one  of  the  electrodes  and  knock 
it  away  from  the  other.  The  patent  to  Mr.  Henry  S.  Dosh, 
July  ij,  1897,  ihown  in  Fig.  5,  will  serve  as  an  illustration  of 
this  type.  K  is  a  spring  arm.  and  e  is  a  weight  on  the  end 
thereof.  D  is  a  shaft  extending  through  the  cylinder  wall.  D' 
it  an  arm  oti  the  inner  end  of  the  shaft  D,  having  one  of  the 
electrodca  on  its  end.  D'  is  an  arm  on  the  outer  end  of  the 
abaft  D. 

The  weight  e  is  pressed  back  against  the  action  of  the  spring 
ann  and  is  then  rclcabcd.  itnkmg  a  blow  again«t  the  free  end 
of  arm  D',  luniing  the  shaft  L>  and  separating  the  electrodes. 

litis  device  shows  and  describes  a  rather  startling  novelty 
in  ilie  shape  of  two  circular  disk*  on  the  electrodes.  These 
disks  come  very  close  together  and  touch  at  a  point  at  their 
centers  10  make  the  circuit.  Their  sudden  separation  ia  sup- 
posed to  produce  a  suOicient  vacuum  between  them  to  ma- 
teriaUy  facilitate  the  passage  of  the  spark. 

lliere  arc  several  devices  patented  in  which  the  electrodes 
travel  in  contact  tor  a  stiort  distance,  and  the  break  is  caused 
by  one  electrode  striking  a  solid  obsLruclion,  while  the  other 
continues  its  motion. 

Possibly  the  device  shown  by  Mtura.  Trcmpcr  and  Hisen- 
huih,  June  16.  i8gi,  may  serve  well  lo  illustrate  the  principle 
of  these  device*.  It  is  represented  in  Fig.  6,  A  projection,  b. 
from  the  piston  strikes  the  electrudrs  c  c  near  the  inner  dead 
center  of  the  piston  and  presses  said  electrodes  up  against  the 
action  of  the  springs  li  K.  When  the  piiton  commences  lo 
move  forward  the  electrodes,  impelled  by  said  springs,  follow 
it  up  until  the  collars  e  e  strike  against  the  stationary  lugs  c*. 
when  the  movement  of  the  electrodes  c  c  is  arrested,  the  cir- 
cuit broken  and  the  spark,  or  arc,  produced. 

There  would  seem  to  be  an  objection  to  this  form  of  ligbtcr. 
due  to  its  negative  lead.  However,  the  writer  has  seen  good 
rctttlta  produced  by  a  device  working  upon  this  principle. 

It  is  only  (or  a  very  short  distance  that  we  wish  a  quick 
■lovement  in  the  s<|»aratioa  of  the  electrodes,  artd  the  solid 
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shoulders  would  seem  well  adapted  to  produce  a  quick  break. 
and,  practically,  they  seem  to  do  so. 

There  are  several  patents  or  devices  for  rubbing  the  cl«c> 
irodes  together  to  get  a  good  electrical  contact 

TJtK  fVUP  U-AKC. 

The  very  earliest  patent  ia  this  subclass  shows  an  apparatus 
nf  this  kind,  devised  by  Oscar  Plainmel.  dated  June  18.  tB67. 
The  next  patent  in  the  iub-clnss  was  issued  13  years  later. 

Fig.  7  is  ukea  from  the  intent  to  De  Dion  &  Bnutoo.  No. 
S91'^77.  Nov.  16.  iSg;.  These  gentlemen  do  away  with  the 
troublesome  vibrator,  as  do  others,  and  make  and  break  the 
priinary  circuit  by  a  rotary  contact  piece. 

The  writer  ha)  obtained  very  good  resalti  with  »  aiBgle  make 
and  break  of  the  primary  circuit  to  a  KuhmkoHf  cotl. 

The  feature  of  this  patent  is  cunuincd  in  the  notched  disk  G 
\  spring.  F,  ii  held  away  from  the  conUct  point  r  as  loog  as 
its  end  rests  upon  the  periphery  of  the  disk.  When  the  end  of 
said  spring  enters  the  notch  (  contact  is  made  with  the  puini 
e,  completing  the  primary  circuit.  As  tlie  notch  pasacft  tbt 
spring  ts  again  lifted,  breaking  the  primary  circuit  and  iadac- 
ing  the  high  tension  currrni  in  the  secondary.  ]f  the  Migiac 
niMi  too  last  the  notch  will  pa«s  the  end  of  the  spring  btlof* 
it  has  time  to  make  the  contact,  so  that  this  apparatu  vfll  M9 
as  a  governor  for  tlic  engine 

MAUMBTO  tNIWCnON  AFrAEATl'S. 

We  will  paai  over  the  devices  tor  changinR  the  gearing  ol 
the  magneto  or  dynamo  machine*,  aher  the  cnguK  has  a|> 
tained  its  speed,  as  of  hitle  theoretical  inierest 

Fig.  8  15  from  the  paUnt  granted  to  Hiram  S.  Maxim.  Apffl 
8,  iSM.  No.  396.341-    a'  b*  are  the  cleclrodei,  the  nsdi  ol 
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which  are  normally  in  contact  in  the  cylinder.  K  is  a  horse- 
shoe magnet,  and  R^  are  coils  surrounding  the  ends  of  the 
magnet  R.  S  is  a  movable  armature.  At  the  proper  time  a 
rud  strikes  the  armature  S,  separating  it  quickly  from  the  mag- 
net, breaking  the  magnetic  circuit  and  generating  a  current 
in  the  coils  R',  which  current  pasiics  through  the  electrodes 
a'  V.  The  same  movement  that  separates  the  armature  S  from 
its  magnet  also  separates  the  electrodes  in  the  cylinders,  mak- 
ing a  spark  in  the  u&ual  way. 

Mr.  N.  C.  Bassett,  March  is,  1887,  places  the  magnets  upon 
the  rim  of  the  fly  wheel,  so  ihat  tliey  will  pass,  and  induce  a 
current  in  the  stationary  coits  at  the  required  (tiuc. 

There  are  several  devices  for  adjusting  the  apparatus  by 
band  to  make  the  spark  at  the  required  point  of  the  stroke — 
that  is,  to  adjust  the  "lead"  of  the  engine. 

The  electricians  seem  to  have  neglected  this  subject  entirely. 


LONDON  NOTES. 


AUTOMOBILES  A»V  THE  TRANSVAAL  WAR. 

London,  Jan.  35. 
The  war  with  the  Boers  is  bringing  out  all  sorts  of  sug- 
gestions with  regard  to  automobiles.  The  latest  is  due  to  E. 
H.  Ctift,  a  West  End  builder  of  motor  cars,  who  sug- 
gests the  formation  of  a  volunteer  motar-cycHsts  corps.  Al- 
ready there  are  sufficient  motor  cyclists  in  this  country  to  form 
such  a  corps,  but,  I  am  afraid,  in  view  of  our  red  tape  bound 
war  office,  it  will  be  some  lime  ere  the  corps  is  hn  fait  accompli. 
I  should  not  be  surprised,  however,  to  see  the  suggestion 
(juickly  acted  upon  in  France,  where  there  are  at  least  ten 
motor  bicyclists  to  one  in  England. 

A   SHOW    AT    BUUIMGHAU. 

To-day  the  annual  cycle  and  motor  show  was  opened  at 
Birmingham.  The  locale  is  as  usual  the  Binglcy  Hall,  but  as 
showing  the  trend  of  affairs  in  this  country,  it  is  noticeable  that 
there  is  a  falling  off  in  the  number  of  cycle  exhibits,  accom- 
panied by  a  large  increase  in  the  display  of  automobiles,  all  the 
large  concerns  being  represented.  In  connection  with  the 
show,  a  series  of  automobile  trials  on  the  road  is  being 
organized.  The  trials  start  on  Saturday,  the  27th  insL,  extend- 
ing to  Thursday,  Feb.  i.  The  show  closes  on  Saturday, 
Feb.  3. 

THE  DE  DIOtT  GASOLIKS   MOTOR  PATENT. 

The  question  as  to  patent  rights  in  the  De  Dion  gasoline 
motor  has  been  much  discussed.  The  De  Dion  Co.  has  hither- 
to taken  no  steps  to  protect  its  rigtits.  until  many  had  begun 
to  ask  the  question  whether  there  were  any  exclusive  rights 
in  the  engine,  and  in  the  meantime  a  large  number  of  com- 
petitive motors  on  similar  g^mcral  lines  have  been  put  on  the 
market.  However,  tlie  De  Dion  Co.  have  at  last  taken  the  bull 
by  the  horns  and  have  seized  a  number  of  infringing  motors 
made  by  <;ix  different  concerns,  and  announce  that,  having 
once  started,  they  Intend  to  energetically  carry  on  the  cam- 
paign against  infringers  in  every  country  in  which  they  have 
obtained  patent  rights. 

THE    AUTOMOBILE    CLt;3    LOOO-UILE    TRIAL. 

The  arrangements  for  this  extensive  trial  arc  proceeding 
apace.  Entries  arc  coming  in  at  a  satisfactory  rate,  and  as  an 
indication  of  the  widespread  interest  that  is  being  taken  in 
the  event,  it  may  be  stated  that  entries  have  been  made  by  two 
Belgian  chauffeurs.  It  is  now  proposed,  if  sufficient  entries 
are  received,  to  form  a  separate  category  for  motor  bicycles. 


MOTOR  TRICYCLE  PARTS. 

A  feature  of  the  trade  here  is  that  several  concerns  are  now 
making  a  specialty  of  supplying  cycle  makers  and  others  with 
all  the  necessary  parts  and  fittings  to  enable  them  to  as- 
semble motor  tricycles  and  quadricycles  themselves,  and  already 
not  a  few  small  concerns  are  taking  advantage  of  the  facilities 
offered  them.  Much  surprise  is  expressed  here  at  the  slow 
progress  which  is  being  made  in  America  in  regard  to  the 
adoption  of  motor  tricycles. 

EXPERIENCE    WITH    A    BCN2    CARRIAGE. 

At  a  meeting  of  the  Camera  Club  in  London  on  Monday,  J. 
M.  Knight,  of  Farnham,  read  a  paper  in  which  he  recounted 
his  experiences  with  a  Benz  carriage,  extending  over  18 
months.  To  begin  with,  the  carriage  in  question  was  a 
second-hand  one.  During  the  period  named  ^35  had  been 
spent  on  it,  this,  with  the  exception  of  new  tires,  being  entirely 
in  additions.  The  engine  it>elf  had  cost  nothing  to  maintain. 
The  author  stated  that  his  longest  single  trip  was  one  of  83 
miles,  but  that  he  had  made  several  runs  of  70,  60  and  SO 
miles,  the  cost  of  gasoline  working  out  at  J^d.  (iJ4  cent)  per 
mile. 

PROGAESS   IN    GASOLINE   VEHICLES    IN    ENGLAND   IM    I899. 

Considerable  progress  has  been  made  during  the  past  year  in 
England  in  the  manufacture  and  adoption  of  gasoline  motor 
vehicles,  which  in  point  of  numbers  still  lead  the  way.  The 
two  largest  concerns— the  Daimler  Motor  Co.,  Ltd.,  and  the 
Motor  Manufacturing  Co.,  Ltd..  have  been  busily  engaged  in 
the  production  of  vehicles  of  the  Panhard  type,  in  which  such 
improvements  and  modifications  have  been  made  as  to  cam  for 
them  an  unexcelled  reputation.  The  feature  of  the  year  in  this 
branch  has,  however,  been  the  increased  attention  devoted  to 
the  production  of  a  lighter  type  of  gasoline  carriage  than  the 
Daimler.  Space  is  not  available  to  mention  the  whole  of  the 
new  vehicles  which  have  been  introduced,  but  examples  of  the 
l>pc  referred  to  are  to  be  found  in  the  "Princess,"  "Critchley," 
Beeston  Humber,  Marshall,  Ivel,  Endurance,  Lanche.^tcr  and 
Blake  carriages.  The  Benz  maintains  its  popularity,  an  indica- 
tion of  which  Is  to  be  found  in  the  fact  that  carriages  con- 
structed in  tliis  countrj-  by  several  concerns,  notable  among 
whom  the  Star  Motor  Co.,  Ltd.,  of  Wolverhampton ;  the  Rag- 
lan Cycle  Co.,  of  Coventry ;  the  Allard  Cycle  Co.,  of  Coventry, 
and  Grose,  of  Northampton.  Reference  has  often  been  made  in 
this  column  to  the  growing  popularity  of  light  two-seated 
voiturettes  in  France,  and  it  is  worthy  of  mention  that  British 
firms  are  beginning  to  devote  increased  attention  to  this  class 
of  vehicles.  Of  this  type  the  Accles-Turrcll.  the  Osmond, 
Humber,  Progress  and  the  Jackson's  Doctor's  cars  may  be 
mentioned.  It  is  in  this  class  of  automobile  that  I  look  for 
considerable  development  during  the  next  twelve  months. 

The  business  and  works  of  the  Beeston  Motor  Co,  Coventry, 
is  now  being  advertised  for  sale  as  a  going  concern. 

The  latest  Coventry  cycle-making  concern  to  take  up  the 
niannfacture  of  automobiles  is  the  Centaur  Cycle  Co..  Ltd.. 
who  arc  turning  their  attention  to  the  building  of  voiturettes. 
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To  Turn  the  Light  on  Them. 

Wc  quote  ijoTu  ibc  New  York  Herald  ol  Ust  Saiuitiay; 

XI  plans  now  being  miturcd  by  Governor  KooMvclt  and 
members  ol  ibc  Lcgtklaliuc  do  nut  mt&carr:r,  a  new  dcpanurc 
will  be  ukcn  by  the  Sutc  ol  New  York  this  year  ia  Uie  trcai- 
meiit  ol  LiufcU. 

A  bUi  Uas  been  prepared  by  i'rolessor  Jcnks,  ol  Cornell 
Umveruly,  who  has  been  a  student  oi  ccoiiouic  quesiions,  and 
whose  address  at  the  recent  aoti-tru!»t  conference  m  Chicago, 
received  widespread  attcnuoo.  Ibis  bill  has  bceo  the  sub- 
ject ot  conference  between  Governor  Roosevelt,  i'rolcBSor 
Jenka,  Seth  Low,  president  ot  Columbia  Uoiversuy;  Speaker 
IJtxon,  Assemblymen  Allds,  Chcrardt,  Davis  and  Cooley.  and 
Senators  Higgins,  Straoahan,  Humphrey  and  Brown. 

There  will  be  some  moditicatton  of  Professor  Jcnks'  bill, 
but,  as  finally  draitcd«  it  is  designed  to  work  a  revolution  in 
the  atutude  of  the  State  toward  trusts  of  long  standing  and 
those  ot  recent  quoution  m  Wail  SueeL  It  is  very  largely  on 
the  line  of  Governor  Roosevelt's  message. 

Covtmof  Hoosevcll  took  the  ground  that  the  chief  abuses 
arising  from  trusts  were  misrepresentation  and  concealment 
regarding  tJie  uuc  facts  ol  the  organization  of  the  enterprise, 
overcapitalization,  unscrupulous  prumotion,  unfair  compeli- 
tioo,  raising  of  prices  and  the  wielding  oi  increased  power  over 
wage  camcrt. 

STATE  ItXAUIIfATtOIK. 

The  Governor  held  that  Uie  State  had  the  right  to  examine 
thoroughly  the  workings  of  great  corporations,  just  as  is  now 
duue  with  banks,  railroads  and  insurance  companies.  The 
Sute  and  the  stockholders  had  the  right  to  know  whether  the 
slock  of  ft  corporation  represented  the  actual  value  of  plant  or 
branrls  and  good  will  or  exclusive  rights,  or.  if  none  of  these 
thingt,  what  it  did  represent  in  addition  to  water,  if  anything. 
So,  too,  the  State  and  the  stockholders  were  entitled  to  be 
informed  how  much  ol  itie  stock  had  been  actually  bought, 
how  much  issued  free,  to  whom,  and  for  what  reason-  He  held 
that  many  of  the  grostest  wrongs  perpetrated  on  stockholders 
and  organizers  arose  from  the  fact  that  a  large  proportion  of 
the  stock  represented  oulhing  o(  intrinsic  value,  and  was 
simply  unloaded  on  the  pubhc  through  lal&e  tutemeiits. 

It  is  datmcd  for  the  bill  about  to  be  introduced  that  it  will 
give  as  liberal  opportunities  for  incorporating  in  New  York 
and  carrying  on  business  as  the  lawn  of  New  Jersey  do,  with ' 
tho  exception  that  the  prospectus  of  any  new  company  which 
aecks  to  obtain  sobscriptions  to  stock  publicly  shall  set  forth 
in  the  fullest  detail  the  basis  on  which  the  company  i»  organ- 
ifcd.  Tins  niuit  include  information  as  to  how  much  uf  the 
stock  is  actually  paid  in,  bow  much  is  represented  by  real 
estate  and  plant,  the  nature  of  the  property,  what  is  rcpre< 
lented  by  Rood  will  in  other  corporations  purchased,  what 
value  i«  placed  on  patent  rights  and  iniprovcmctits  controUcd, 
who  the  real  parties  in  interest  are,  and  where  the  contract  of 
the   prDmoicr  can  be  seen. 

aaroiTs  roa  sTncxHOLnns. 

Provision  will  alio  be  made  for  a  report  of  each  company  to 
tlie  stockholders.  This  report  shall  b«  most  explicit.  .Nothing 
braring  upon  the  prosperity  and  business  of  the  company  shall 
be  withheld.  If  the  corporitioo  is  a  imall  one  it  will  be  kept 
within  the  corporation  and  sent  to  the  stockholderi,  so  thai 
secrets  mty  not  be  given  away  to  rivals.  If  tt  be  a  large  cor- 
poration, which  looks  to  the  general  public  for  soppoil,  the 
report  wtU  become  public  property. 


These  reports  wtil  be  the  result  of  eJcaiuioatJona  by  an  aodi' 
tur,  who  will  not  be  conuoUcd  by  the  corporauons,  but  the 
CApcn&cs  ol  the  cxaminaiiuuk  tnusi  be  but  tic  by  the  corpora- 
Uuiu  examined.  The  reports  will  be  tiled  in  the  ofbcca  ol  the 
Secretary  ot  biatc  and  CoutroUcr. 

The  present  Stock  CorpuraUun  aU  wtU  not  be  repealed,  but 
any  concern  now  incorporated  tlicrcundcr  may  avail  lUcii  oi 
the  new  law  and  reincorporate. 

It  IS  argued  tor  tlus  plan  that  it  will  be  oi  undoubted  bcfl- 
clii  to  legitimate  corporalioiu  tlial  rest  on  a  substantial  looa- 
dauon  and  arc  not  overcapitalized,  and  have  not  been  floated 
fur  the  purpose  oi  plundering  the  public  The  stock  oi  many 
ludusuial  corpurauons,  it  u  believed,  is  now  icUing  at  much 
less  tJian  its  intrinsic  value,  because  the  pabbc  la  not  luQy 
iniurmed  as  to  their  earning  capaciuea. 

Afauu  or  ruuJcitY. 

On  the  other  hand,  many  industnal  securities  are  believed 
to  be  selling  tuo  high.  The  public  has  been  huudwiokol 
The  stock  is  quoted  much  higher  than  it  ta  worth,  aad  the 
conditions  of  many  of  them  are  such  that  the  promoien  do 
not  dare  to  have  even  a  small  block  ol  the  stock  ofiered  lo 
the  open  market.  These  concerns,  it  is  believed,  would  not 
dare  to  avail  themselves  ot  tbe  examination  that  wUl  b« 
offered,  whde  corporations  that  arc  legitimate  will  be  gUd  to 
do  so. 

U  IS  the  aim  oi  the  Governor  and  his  counsellor*  to  nuke 
the  State  examination  a  ceriihcate  of  solvency  as  much  to  be 
depended  on  as  the  certificate  issued  by  the  Stat*  to  an 
insurance  company.  Illegitimate  curporationa  will  thus  be 
driven  out,  they  think,  and  the  public  will  have  some  guar- 
anty of  protccuon  other  than  the  mere  word  ol  a  promoter. 

It  IS  evident  that  the  public,  who  have  been  baiubuozJcd  by 
the  Wall  Street  piumutcrs  during  the  past  year,  arc  dcxnanduig 
suine  such  legislation  as  the  above.  What  would  become  ai 
the  Lead  Cab  Trust  and  tbe  Anglo'.\mcricaa  froebooCtas 
scheme  if  the  light  of  publiuty  were  tttracd  upun  thcmf 


Use  of  Traction  Engines  in  War. 


Weather  permitting,  the  hall  Korc  or  to  of  strong  Aider- 
shut  traction  engines,  which  liavc  at  last  been  detrained  here 
and  at  Chievely,  will  do  much  toward  making  General  BuUcr'a 
army  compact  and  mobile.  Without  them  the  troop*  vooM 
require  an  astounding  length  of  ox  and  rattle  wagons.  Tbe 
dcftptscd  ox  wagon  is  slow  and  sure.  Its  infaUible  drawbacks 
arc  that  it  occupies  a  considerable  length  ol  road,  reqwrca 
much  guarding  witli  many  attendants,  and  caa  Ottfy  be  de- 
pended  upoa  to  haul  not  more  ilian  Coo  lbs.  Nay.  norc.  H  tfai 
leaina  are  to  carry  their  own  forage,  the  power  of  henHij  H 
limited  to  something  like  jo  mUct. 

Were  the  army  cnurely  dependent  upon  trek  ox  wacoot, 
the  1,660  of  them,  the  inconsiderable  number  lor  coowjnng  dM 
munitions  oi  this  army,  wuuld  stretch  along  several  miles  ol 
road.  It  will  be  anuthcr  aSair  if  the  dry  weather  coalintica 
and  any  great  use  can  be  made  of  the  traction  eogioea.  Tliey 
re(|uirc  lew  attendants,  don't  jib,  and  each  can  easily  haul  12 
tons.  Tliey  leisurely  dcKcnd  into  fcpruits,  roll  across  and 
wheel  up  still,  iunu  climbs,  tike  tlics  Malktng  up  a  wall. 

Tacked  on  to  one  of  the  big  Kun>  they  should,  weather  per* 
milling,  thift  tt  rapidly  from  place  to  place,  nor  are  they  VMt 
helpless  when  the  ground  has  been  »c:>iked  with  rarn.  CUp 
iron  arc  aitachcd  to  the  rinis  of  the  bruad  wheels,  and  ihcM 
dig  tntu  the  firmer  soil,  and  the  steamer  rolls  forward,  kaviiis 
a  wake  like  a  ploughed  field.  On  the  flat,  irr  vcldl  the  Mmm- 
crs  trip  along  at  a  brisk  8  miles  an  hour.— New  York  Hcr»ld 
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Nickel  Steel  Forgings, 


While  the  use  of  nickel  steel  forging*  for  certain  important 
parts  of  heavy  stationary  and  marine  engines  has  become  quite 
general,  yet  only  occasionally  do  we  hear  of  nickel  steel  being 
used  for  locomotive  cro&shead  pins,  crank  pins,  piston  rods 
and  driving  axles.  It  is  conceded  by  the  best  authorities  that 
from  nickel  steel,  properly  worked,  forgings  of  such  parts 
can  now  be  made  which  greatly  excel  similar  forgings  of  all 
other  materials  in  elastic  strength  and  in  toughness. 

Probably  the  cause  for  this  delayed  introduction  may  be 
found  in  the  greater  cost  of  nickel  steel,  the  greater  cost  of 
working  and  the  comparatively  short  time  this  material  has 
been  successfully  made.  Also,  until  quite  recently,  an  opin- 
ion prevailed  that  steel  forgings  generally  were  unreliable. 
This  was  due  largely  to  thr  pnor  work  turned  out  in  the 
beginning  at  some  of  the  steel  forges,  and  unfortunately 
some  of  these  concerns  are  still  at  work  furnishing  matenat 
of  an  inferior  grade  at  unreasonably  tow  prices.  However, 
certain  steel  forges,  by  improving  facilities  and  processes. 
have  made  a  well-deaerved  reputation  for  the  quality  of  their 
high-grade  steel  forgings.  and  in  this  way  have  done  much 
toward  the  introduction  of  this  material  in  machinery  con- 
struction. While  the  prejudice  against  steel  forgings  is  fast 
disappearing  .among  better  informed  engineers,  there  remain 
a  few.  especially  in  the  West,  who  prefer  iron  to  steel  on 
account  of  "fiber."  There  seems  to  be  no  good  reason  for 
this  preference,  as  so-called  "fiber"  is  due  to  the  pfvsence  of 
cinder  in  the  iron,  which  cannot  be  a  desirable  constituent 
of  a  forging  which  depends  upon  the  soundness  of  its  welds 
to  hold  it  together.  The  true  reason  for  this  preference  is 
likely  to  be  found  in  the  fact  that  wrought  iron  will  endure 
all  kinds  of  abuse  of  work  and  heat  treatment  and  show  no 
bad  effects,  while  steel  is  quickly  injured  by  the  bad  handling 
of  Ignorant  workmen. 

To  a  nser  of  steel  forgings.  the  details  of  the  various  pro- 
cesses used  in  their  manufacture  may  be  matters  of  interest. 
but  not  of  gre.1t  importance.  There  are.  however,  some  fea- 
tures in  connection  with  the  manufacture  which,  if  neEtrrtfd. 
affect  so  greatly  the  quality  and  soundness  of  steel  forginp* 
that  the  purchaser  should  know  of  these,  so  as  to  better 
enable  him  to  judge  between  good  worV  and  poor  work. 

Much  useful  information  on  this  subirct  is  given  in  a  paper 
on  "Steel  Forgings."  by  Mr.  H.  F.  .1.  Porter  before  the  West- 
em  Society  of  Engineers.  Oct.  7.  t8o6.  The  paper  deals  with 
the  methods  and  latest  practice  of  the  Bethlehem  Steel  Co 
in  forging  high-grade  steel.  According  t^  Mr.  Porter,  such 
fo-gings  are  made  from  fluid  compressed,  acid  open  hearth 
steel,  and  are  carefullv  annealed  .nfter  forging.  A  steel  fonrine 
should  be  made  from  a  steel  r-'-'ting  larjrer  than  the  finished 
oieee.  ss  steel  nos5e?«es  the  pmuiTtv  of  weldinc  to  a  ver>'  lim- 
ited extent.  To  get  the  best  results  it  is  necessary  to  use  an 
mcot  twice  the  diameter  of  the  finished  forging  to  be  made 
from  it.  in  order  that  the  proper  amount  of  work  necessary  to 
make  it  a  forging  shall  enter  intn  the  metal  during  iti  reduc- 
tion in  size  under  the  press,  The  ingot  also  must  have  from 
.W  to  50  per  cent,  extra  met.il  at  its  top,  which  is  rut  off  and 
rcrnmed  In  icrap.  as  U  contains  a  cavity  or  "pipe"  formed  at 
tlif*  Ion.  due  (n  shrink:iitr  .ind  it  .ifso  has  ne.ir  the  top  a  ren- 
tnl  core  of  impurities.  For  (hesr  reasons,  only  the  lower 
portion  of  the  ingot  is  solid  and  suit.ihle  for  forging  purposes. 
Jn  the  process  of  forging  the  presstjre  should  be  wffic'ent 


and  of  such  a  character  as  to  penetrate  to  the  center  and  cause 
flowing  throughout  the  mass.  This  flowing  of  the  metal  re- 
quires time,  and  the  requisite  pressure  should  be  maintained 
throughout  a  corresponding  period.  For  this  reason  power- 
ful hydraulic  presses  have  replaced  hammers  for  this  work. 
Wherever  the  form  and  size  of  forgings  will  allow  of  such 
treatment,  they  should  be  made  hollow,  and  may  be  oil  tem- 
pered; while  this  increases  the  cost  of  the  forging,  it  greatly 
increases  the  physical  properties  of  the  metal.  Hollow  forg- 
ings should  always  be  made  from  solid  ingots,  the  center  of 
which  has  been  removed  by  boring.  Careful  annealing  should 
always  be  insisted  upon. 

Breakages  of  crank  pins  and  piston  rods  of  locomotives 
have  caused  mechanical  men  to  seek  a  metal  of  high  elastic 
limit  and  elongation,  which  will  successfully  resist  the  severe 
alternating  stresses  to  which  they  arc  subjected.  When  steel 
was  first  substituted  for  wrought  iron  in  locomotive  crank 
pins,  a  soft.  low  carbon  steel  was  generally  used  approaching 
iron,  as  regards  physical  qualities,  and  failures  due  to  "fatigue 
of  metal"  were  almost  as  frequent  as  before.  The  broken 
pins  showed  what  has  been  called  "a  fracture  in  detail,"  a 
general  parting  of  the  steel  extending  inward  all  around  the 
piece,  doubtles3  produced  by  the  working  stresses  repeatedly 
approaching  the  low  elastic  limit  of  the  soft  steel,  The  aver- 
age elastic  limit  of  wrought  iron  is  about  20.000  lbs.  per  square 
iiieh  where  care  is  taken  in  its  production.  On  substituting  a 
higher  carbon  steel  with  an  elastic  limit  of  45.000  to  50,000  lbs. 
per  square  inch  failures  were  greatly  diminished  without 
changing  the  diameter  or  shape  of  the  pins.  Steel  of  still 
higher  elastic  limit  and  proportionately  greater  elongation 
gives  correspondingly  better  results,  and  for  this  reason  the 
use  of  nickel  steel  is  being  recommended. 

The  following  figures  are  taken  from  Mr.  Porter's  paper, 
which  indicate  the  physical  characteristics  of  various  steels 
usi?d  to  resist  alternating  slressts. 

Mild  .|itccl  suitable  for  connecting  rods,  where  the  amount 
of  machine  work  in  finishing  is  very  great,  and  where  there  is 
an  ample  mamin  of  safety  in  the  design,  should  contain  from 
0.20  to  0.25  per  cent,  of  carbon  and  show  in  specimens  four 
diameters  in  length,  a  tensile  strength  of  not  less  than  57.000 
lbs  per  square  inch,  an  elastic  limit  of  not  less  than  27.000 
lbs.  per  square  inch,  and  an  average  elongation  of  25  per  cent. 
For  the  general  run  of  engine  forgings.  where  little  machine 
work  is  required,  it  is  advisable  to  n.«e  a  higher  carbon  steel. 
with  a  tensile  strength  of  about  75.000  lbs.  per  square  inch,  and 
el.isric  limit  of  .15.000  lbs.  per  square  inch,  together  with  an 
average  elongation  of  20  per  cent,  in  four  diameters. 

For  sfich  parts  as  crank  pins,  crosshead  pins  and  parts  of 
machinery  subjected  to  severe  alternating  stres.ses  and  wear- 
ing action,  a  still  higher  grade  of  steel  is  recommended  Such 
steel  should  have  a  tensile  strength  of  .nbout  Rg.cco  lbs.  per 
square  inch,  an  elastic  limit  of  about  40.000  lbs.  per  square 
inch,  and  an  elongation  of  15  per  cent,  in  four  diameters.  If 
such  forgings  are  tempered,  the  tensile  strength  will  become 
.thout  R5.000  to  90,000  Ihs.  per  square  inch,  elastic  Hmit  45.000 
to  55.000  lbs.  per  sqtwre  inch,  and  Ihe  elongati-^n  15  to  20  per 
cent.  Bv  introducing  about  .i  pc-  cent,  of  nickel  into  steel,  a 
finely  granular  condition  results  and  a  high  qnalily  of  steel 
is  obtained  By  hollow  forcing  and  oil  tempering  nickel 
st<-el  a  material  is  obtained  excelling  ill  others  known  in 
elastic  strength  and  touRhiies<i.  Such  forgings  were  tised  for 
the  crosshe.id  pim.  crank  pins  and  axles  of  (he  new  Purdue 
locomotive.  Schenectady  No.  r.  while  the  piston  rods  of  this 
engine  were  of  the  same  material,  but  forged  solid.   Test  bars 
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of  (his  oialcrial  ^  in.  in  tliaraeter  and  2  in.  between  measuring 
points  showed  the  following  physical  characieri&tics: 

Tensile  strength 91,000  lbs.  per  square  inch. 

Elastic  limit 57iOOO  Ibt.  per  square  inch. 

Elongation   25  05  per  cent. 

Contraction  56. 45  per  cent. 

Without  going  loo  deeply  inlo  this  interesung  subject,  it 
would  be  well  to  note  how  the  physical  characteristics  of  steel 
are  affected  by  varying  the  percentage  of  nickel.  In  a  paper 
on  "High  Grade  Steel."  before  the  Detroit  Engineering  So- 
ciety, June  19,  1896.  Mr.  J.  C.  Danziger  slates  that  tests 
which  he  has  made  of  nickel  steel  hardened  and  annealed 
showed  the  following  results: 

&4{  p«r  ctnt.    77  |»*r  cent 
■ichelt  nickel. 

Tensile  strength,  pounds  per  square  inch. . ,  127.000        100.000 

Elastic  limit,  pounds  per  square  inch 117,000  47,000 

Elongation,  per  cent 21  47 

Contraction,  per  cent 61  61 

Tt  will  be  noted  liow  wide  a  range  of  qualities  is  thus  ob- 
tained. The  27  per  cent,  nickel  steel  will  not  rust  even  in  salt 
water,  and  may  be  benl  after  nicking  without  breaking.  In 
general,  the  lower  percentages  of  nickel  raise  the  tensile 
strength,  elastic  limit,  extension  and  contraction  of  steel  and 
increase  the  ratio  of  clastic  limit  to  tensile  strength  and  of 
contraction  to  extension. 

It  is  also  shown  In  this  paper,  by  the  results  of  tests,  that 
the  addition  of  nickel  greatly  increases  the  hardening  effect 
of  steel;  the  hardening  effect  in  turn  raises  the  tensile  strength 
and  the  clastic  limit,  but  reduces  the  extension  and  contrac- 
tion so  much  as  to  necessitate  a  partial  re-annealing. 

For  Jocomotivc  crank  pins,  crosshead  pins,  piston  rods  and 
driving  axles,  there  is  no  doubt  that  nickel  steel  is  the  best 
material  now  available.  We  are  informed  that  one  railroad 
in  the  West  is  row  experimenting  with  nickel  steel  Jocomo- 
tivc stay  l)olts.  while  another  intends  to  try  nickel  stce!  plates 
in  boiler  construction. 

On  account  of  the  care  which  must  be  taken  during  the 
various  processes  of  manufacture  to  prodticc  nickel  steel 
forgings  of  the  best  quality,  it  is  a  matter  of  the  first  im- 
portance that  such  liigh-grade  material  be  purchased,  under 
rigid  specifications,  from  those  who  are  experienced  and  have 
proper  facilities  for  doing  the  work.  There  seems  to  lie 
reason  10  believe  that  as  the  properties  of  this  material  be- 
come belter  known  and  appreciated  by  mechanical  men,  its 
adoption  will  be  quite  general  for  such  parts  of  motors  and 
vehicles  as  arc  subjected  lo  severe  alternating  stresses  and 
wearing  action. 


The  Niagara  Carrla£:e  flotors. 


The  Niagara  Carriage  Nfotors.  elsewhere  illustrated,  con- 
stitute a  valvelesa  engine,  to  be  operated,  as  desired,  either 
on  the  two-cyclr  or  four-cycle  principle.  To  get  this  result 
no  extra  parts  are  added.  A  loose  collar  on  the  gear  shaft. 
being  placed  at  one  end  of  the  shaft,  makes  the  enslnc  run 
two-cycle.  When  this  collar  Is  placed  at  the  oihtr  end  of 
the  shaft  the  motor  runs  four-cycle.  The  change  can  be  made 
permanent  or  while  the  cncine  is  running. 

The  motor,  being  valvcless,  the  makers  claim  a  reliable 
compression,  without  variation,  at  all  stages.  The  gas  and 
air  entering  the  inclosed  base  are  thoroughly  mixed  by  the 
rotating  of  the  crank  before  entering  the  cylinder. 


Lubrication  of  all  the  working  parts  takes  place  from  the 
supply  of  oil  fed  to  the  inclosed  crank  case.  The  double  cyl- 
inders, running  two-cycle,  rivc  two  impulses  to  a  revolution. 
and  very  nearly  constant  power. 

The  gas  producer  on  these  motors  is  very  simple,  consist- 
ing of  but  one  or  two  pieces.  Its  action  is  so  strong  that  all 
grades  of  gasoline  can  be  used.  The  liquid  gasoline  is  sup- 
plied to  this  producer  direct  from  the  main  lank,  the  quan* 
tity  being  controlled  by  the  motor  without  the  use  of  needle 
valves,  pumps  or  other  uncertain  devices.  The  gas  for  the 
motor  is  generated  just  as  used,  hut  the  mixture  ts  not  varied 
with  the  varying  speed  of  the  motor. 

The  speed  of  the  motor  ts  controlled  by  a  throttle  connectedJ 
with  a  var)-ing  spark,  the  combination  giving  a  great  range* 
and  surety  of  speed. 

The  ignition  is  caused  by  a  spark  In  the  firine  chamber  at 
a  point  where  the  purest  gas  enters.  The  contact  produce< 
what  is  called  a  drawn  spark,  and  with  only  a  to-in.  spark 
cnil  will  produce  a  spark  fully  *^  in.  long,  of  bright  reddish- 
yellow  color,  and  of  such  magnitude  that  It  will  set  off  any 
reasonable  grade  or  mixture  of  air  and  gasoline  The  action 
of  the  points  is  such  that  they  come  together  easily  without 
any  hammering  action.  After  they  come  together  the  pre.*- 
sure  increases  sufficiently  to  go  thrnneh  any  ordinary  grease 
or  oil.  In  tripping  the  sparking  points  separate  fully  '■$  in. 
and  return  to  rest  H  in.  from  contact.  By  simply  unscrewing 
the  sparking  plug,  both  contacts  are  open  for  inspection. 

These  motors,  as  well  as  similar  marine  type  revcrsinfi; 
engine,  are  manufactured  in  various  si^es.  single  and  double, 
by  the  Noye  Mfg.  Co.,  of  Buffalo.  N.  Y. 


The  Upton  Transtnission. 

This  tran.imisston  is  especially  designed  lo  meet  the  re-' 
quircments  of  cnnnectine  the  enirine  (gasoline  or  stcam'j  to 
the  rear  axle  of  the  rnrriagc.  and.  while  nent  and  comnact  in 
fnrm,  is  said  to  cive  a  stronc  and  efficient  searine.  that  will 
nos'tivelv  do  ihe  work,  with  very  little  appreciable  wear. 
From  the  appearance  fsec  advertisemcntV  it  will  be  readily 
noted  that  three  band  brakes  and  a  friction  clutch  prrform 
the  different  functions.  Bv  rnmnre^sing  the  middle  brake, 
the  slow  speed  ahead  is  obtained.  Throwing  in  the  dutch 
inves  the  fast  sneed.  A  brake  anpHed  to  the  disk  containing 
the  chitch  fumi-^ihes  an  rmcrcrncv  brake  shotild  ihf  ordinary 
hrnlcc  f.iil  to  operate.  .\  brake  applied  to  the  disk  farthest 
frt^m  the  clutch  gives  a  reverse  movement  to  the  sorocket 

These  four  movements  beinir  all  that  is  required  to  operate 
the  vehicle,  only  one  !ever  need  be  used,  but  one  lever  and  a 
font  brake  seem  most  desirable. 

The  u^e  of  the  band  brake  as  a  friction,  in  olace  of  the 
clutch,  will  anneal  to  those  who  have  had  experience  in  hand- 
ling automobiles. 


The  Borbein  Self-Ad)ustlng  Sprlnjr 
Bearing:. 

The  Borhein  self-adjusting  spring  bearing  is  made  with  a 
spring  block,  to  receive  the  carriage  spring.  This  block  is 
pnivided  with  four  lugs,  having  holes  for  two  short  spring 
eliris.  making  a  fine  finish. 

The  bearing  is  pivoted  between  the  spring  block  and  the 
bearing,  enabling  it  to  move  free  and  easy  with  the  axle, 
and  dispensing  with  much  friction,  when  going  over  any  ob- 
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stniction  in  the  road.  The  bearing  is  also  provided  with  a 
reach  end,  which  is  also  pivoted.  The  pivot  is  formed  with 
a  solid  collar  on  the  reach,  which  is  welt  fitted  Into  a  socket, 
thus  uking  all  the  wear  o(i  the  bolt. 

The  top  half  of  the  bearing  has  a  round  shoulder  to  take 
the  spring  block,  which  is  hollowed  out  and  well  fitted  over 
the  tound  shoulder,  taking  all  the  wear  ofT  this  bolt  also. 

The  bearing  and  rollers  are  made  of  the  finest  cast  steel, 
while  the  spring  block  and  reach  end  are  made  of  the  best 
malleable  iron,  bolted  together  with  machine  bolts. 

These  bearings  are  made  in  two  sizes,  for  light  and  heavy 
carriages.    They  are  also  made  for  tubing,  or  wood  reaches. 


COmnUNICATIONS. 


Superheated  Steam  Engines. 

St  Louis,  Mo.,  Jan.  29. 
Editor  Horsetest  Age: 

Sopcrheatcd  steam  produced  in  heated  tubes,  or  so-called 
flash  boilers,  will  no  dmibt  force  its  way  to  the  front,  and 
that,  too,  in  the  very  near  future,  by  reason  of  the  many  and 
vital  advantages  which  this  system  and  resultant  power  pos- 
sess over  explosive  mixtures  and  fleclricity. 

To  still  further  increase  tht*  efViciency  iif  superheated  steam, 
it  has  been  stated  that  Mr.  Serpollct  and  Professor  Thomson 
have  designed  special  engines  for  the  most  effective  use  of 
such  superheated  steam.  Now,  if  you  would  kindly  publish 
detailed  illustrations  and  descriptions  of  the  named,  or  other 
similar  engines,  for  the  use  of  superheated  steam,  in  your 
grand  journal,  which  especially  in  view  of  the  Steam  Boiler 
and  Explosive  Motor  numbers.  I  may  properly  call  the  en- 
cyclopedia of  auiomobilism,  you  will  oblige  a  large  circle  of 
your  subscribers.  AMICUS. 


Another  Honest  Voice. 


Hamilton,  Ont..  Jan.  3'- 
Editor  Horseless  Age: 

You  have  my  many  thanks  and  best  wishes  for  the  stand 
you  have  taken  against  the  T.ead  Cab  and  other  trusts,  and 
all  schemes  not  intended  to  advance  the  best  interests  of  the 
motor  carriage  business,  and  you  should  have  the  support 
of  every  honest  man  llic  world  over.  Honest  labor  in  this 
line  will  eventually  win.  and  if  ynu  keep  up  the  battle  against 
all  frauds  and  deceptions,  success  will  come  that  much  sooner. 
and  the  victory  will  be  yours.    Yours  truly, 

W.  G.  WALTON. 


Chain  Transmission. 


In  reference  to  his  drive  chains,  Hans  Rcnold.  of  Birming' 
ham.  England,  says  in  a  recent  number  of  the  Autocar: 

The  class  of  chain  in  question  is  ray  patent  silent  driving 
chain,  which  has  been,  and  still  is,  $0  largely  used  on  heavy 
motor  cars.  It  is  there  used  because  it  allows  of  great  power 
transmission  with  a  short  pitch,  ami  thereby  making  a  fair 
speed  raiio  between  large  and  small  wheel  possible  without 
ihc  wheels  getting  too  large.  This  class  of  chain,  when  sub- 
stantial shaft  center  stays  arc  provided  to  keep  the  center 
distance  rigid,  and  when  properly  protected  from  the  road 
mud.  has  given  evcrywhtre  satisfaction,  and  its  smooth  run- 
ning has  been  particularly  commented  upon.  These  pro- 
visions Mr.  Parker  has  properly  met.  and.  therefore,  can 
speak  with  such  satisfaction  as  he  did.  as  could  also  a  great 
many  of  my  other  customers  who  have  adopted  similar  pre- 
cautions, and  allowed  ample  strength  for  the  work  in  hand. 

Now.  Mr  Oppcrm.in  has  made  some  remarks  based  upon 
the  experience  gained  by  the  late  London  Electric  Cab  Co. 
I  am  quite  ready  to  admit  that  my  silent  chains  in  that  com- 
pany's service  have  not  pivcn  the  same  satisfactory  result;  but 
the  reasons  arc  not  diPficnlt  to  explain. 

First— There  w,is  absolutely  no  protection  from  road  grit, 
and.  the  large  wheels  being  unusually  large,  the  chain  was 
very  near  to  the  ground. 

Second— Considerable  alterations  in  the  motor  speeds  were 
made  from  what  they  were  at  the  earliest  experimental  stages, 
and  with  these  alterations  the  style  of  chain  and  size  of  wheels 
should  alio  have  been  altered  My  advice  was  not  taken,  and 
I  did  not  prc5<  the  charge,  being  assured  that  the  chain  was 
satisfactory,  nnd  that  other  points,  <ii]eli  as  tires,  etc  .  required 
their  attention  for  the  present  much  more  than  the  chain 
gear.  T  can  onlv  wish  T  had  made  a  firmer  stand,  and  actually 
refused  to  supply  the  silent  chain  any  longer,  knowing,  as  T 
did.  that  under  the  conditions  roller  chains  would  give  bet- 
ter results  in  their  case. 

Third — The  chain  used  was  latterly  far  too  weak,  as  (he 
cabs  increased  in  weight,  step  by  step,  until  at  last  they 
reached  .^..SOO  lbs.  and  more. 

T  am  afraid  T  -■should  lake  up  too  much  of  your  valuable 
space  if  I  attempted  to  explain  why.  under  certain  conditions, 
the  roller  chain  is  preferable  to  my  silent  chain  for  light 
motor  car  driving.  The  con-itntction  of  each  chain  would 
have  to  he  described,  in  order  to  show  why  one  gives  better 
results  under  certain  conditions  than  the  other,  and  vice  versa. 

For  litrht  motor  cars  there  can  he  no  doubt  that  a  well- 
made  roller  chain  is  the  best,  and  far  preferable  to  the  block 
chain,  which  is  stilt  so  often  used.  For  this  reason.  I  have 
designed  a  series  of  larger  sizes,  and  am  preparing  machinery 
lo  produce  them  in  (he  same  hi^'i  riuality  as  my  !^-in.  and 
S<-in.  cycle  roller  chains,  which  give  sneh  satisfactory  results. 
The  designing  and  making  of  these  new  manufacturing  ma- 
chines have  been  in  hand  for  nearly  i8  months,  as  the  special 
metnls  used  bring  special  difficulties  which  must  be  met. 

r  have  every  confidence  that  with  these  new  chains  T  shall 
be  able  to  eliminate  the  chain  troubles  altogether,  which,  with 
the  lighter  motor  vehicles,  have  so  far  been  always  present. 
!  need  hardly  say  that  the  wheels  also  must  be  of  correct 
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conitniclion.  iccuratdy  cut.  and  properly  mounted.  To  nukt 
also  snre  ol  ihcsc  poinU,  prtparalioni  arc  made  to  supply 
correctly  construclpd  tooth  wheel  cutters  to  enable  manulac- 
\ntm  to  cut  their  own  wheels,  or  lor  mc  to  cut  their  blanks. 


THK   LIFT  Ata>   FOBCS  VPICV. 


Motor  Vehicle  Engineering. 

TAfOt  woir. 

Motor  Tehicle  machiniita  are  o(tco  required  to  oi«li« 
metal  and  tank  connectioni  for  tnjectors  and  pumpa.  Cop- 
per of  a  thicker  gauge  may  genefally  be  uied  with  ad* 
Tuitagc  being  more  ductile.  Should  the  reader  be  onablt 
10  obtain  his  meu!  in  flat  sheets  ready  for  uie,  ha  will  have 
to  i>repare  if  for  hinmetf.  as  that  supplied  by  dealcrf  Is 
rolls  !i  unsuitable.  After  cutting  off  a  piece  •omawbat 
larger  than  ii  necessary,  it  should  be  annealed  by  making  tt 
red  hot  all  over  and  then  placing  It  in  ashes  to  cool  slowly  or 
when  still  red  hot  plunging  It  into  water,  a  plan  adopted 
by  some  engineers,  but  which,  when  applied  to  worked 
pleceK  involves  the  risk  of  cracking.  The  metal 
thonld  be  rmrefully  flattened  by  gently  plnni«hin^  it  with  a 
mallet  on  a  flat  wood  block,  commencing  in  the  center  and 
working  out  to  the  edges,  avoiding  as  much  as  possible 
striking  on  the  same  spot  Tt  will  often  be  better  to 
bend  the  plate  as  flat  as  possible  and  then  nib  the  uneven- 
ocsa  out  with  the  head  of  a  large  smooth  hammer,  the  plate 
rrftfng  on  the  flat  wood  block:  nnd  if  the  metal  has  beeo 
propetlf  softened  or  nnnrsled  it  will  genrmlly  yield  tn  this 
treatment.  But  a*  the  meiat  can  he  obtained  in  flat  sheets 
(the  copper  being  known  ■«  hnVht  roUedV  the  reader  will 
do  well  and  save  himseK  no  tittle  trnnhlr  bv  tising  it  in 
this  form.  To  ascertain  Che  tensile  strength  and  other 
Qaalitiea  of  metal  plates,  there  should  b**  tiVen  from  each 
sheet  to  be  o*e4  a  test  piece  lo  inches  in  length  and  2  inchea 
In  width.  After  the  conDon  has  been  e«t  10  the  nrnper 
wfdth  St  shotild  be  carefutlv  measured  to  ascertain  its 
width  and  thIeVnesm  at  the  smaTIeit  part.  I  e..  that  part  in- 
tended for  breafcinr.  It  i<  next  put  on  a  tettinr  machine 
and  pnMed  apar?  Pt  nnr-ng  the  *tT-_in  at  whteh  th^  roiipwo 
parted,  the  tensiV  strenrth  per  square  inch  i<  easily  eom- 
pwted  by  the  rales  given  fn  any  engineer's  handbook. 

CAVSKA  BT   Loose   OOWWtCTIOWS. 

Herently  trouble  was  eTprHrnred  In  ireHinr  an  etiaal 
fwwer  on  a  motor  An  eriminstton  rev^alrd  that  (he  de- 
fect was  catr^^d  by  the  occa^onat  stipplntr  of  a  shaft  In  one 
of  the  couplings.  Fig,  4  shows  thl*  shaft  In  sertion  The 
trouble  occurred  at  C  where  the  set  screw  had  torn  out  a 


groove  along  the  diameter  of  the  ahaft  As  soon  ■■  a  new 
shaft  was  substituted  the  trouble  ceased  If  a  defect  ol 
this  sort  Is  not  remedied,  the  dunces  are  that  the  potat 
at  Ibe  set  screw  will  cut  the  shaft  entirety  off  tor  the  rca- 
ww  dMt  the  set  screw  will  be  screwed  deeper  and  deeper 
into  the  froovc  10  lifbtCD  the  cotincction. 


The  ordinary  design  and  action  of  the  lUt  and  focva 
pump  used  in  motor  service  is  shown  in  Fig.  5,  hi  wUch 
the  oil  ia  raised  by  atmospheric  pressure  by  means  of  the 
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lightly  fitting  pttton<  H,  which  draws  the  oU  up  when  tte 
piston  is  lifting.  As  soon  as  the  piston  descends  the  vb2v« 
I,  doses,  and  the  oil  is  forced  through  the  side  pipe 
it  Joined  to  the  cylinder. 


Boiler  Tube  Expander. 


1  he  accompanying  sketch  shows  a  little  tool  which  ooflH  to 
prove  very  handy  for  owners  of  steam  carriagti.  It  is  a  roller^ 
tube  expander  for  tightening  lubes  ol  boilers  that  have  beeo 
burnt  out  and  arc  leaky.  There  are  three  parts— the  center  pin 
or  driver,  which  lapcrs  toward  the  end.  three  parallel  roUert 
turned  by  the  driver,  and  the  housing  (or  the  roners,  havinK  j 
an  enlarged  head  10  prevent  the  tool  from  penetntinc  Boo  far 
into  the  tube,  and  serving  as  a  guide  (or  the  roUert. 


Ti:aB  KXfAKMJL 

The  tool  Is  operated  by  a  T  wrench  or  an  ordinary  haml* 

'I'lie.  and  the  makers— the  Arthur  Co..  190  Front  S* .  New 
^,.ft^— claim  that  with  it  a  burnt  tube  can  be  tightened  in  ten 
or  i«vclve  turn*.  Variotu  sixes  are  made,  that  for  small  boilers 
of  the  I.ocomubile  type  being  7«f6  In. 


The  Law  Department  of  ihc  city  of  Chicago  is  prrpanng 
an  amendment  to  the  municipal  code,  requiring  owner*  af 
public  motor  vehicles  to  pay  the  same  licenie  fee  as  is  no 
collected  from  owners  of  hor»e  vehifle*  in  such  serTice. 


WANTED. 

Spvcint  contributt)r>  i.i  I  tii  IloRSgLKSt  Aot  _ 
all  imporlunt  subjects  rrUtinfc  to  Motor  V'chiclci«| 
Pah-  compcnulion.  Address  THr  HoKSCtKtti  AciK. ' 
150  NasMiu  Strrel,  New  York. 
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No.  641,204— Jan.  9,  1900 — E.  F.  Gray,  o(  Cincinnati.  O. — 
Gearing  for  hor&elcss  carriages.  The  claims  of  the  inventor 
are  well  JuinmarUcd  in  ihe  two  which  are  here  given: 

In  horseless  carriage  construction,  the  combination  with  a 
front  axle  compo&ed  01  a  hollow  arched  piece  and  a  hollow 
straight  piece  connected  at  their  middle  by  a  block  having  a 
central  transverse  opening  iorniing  a  bearing  tor  llic  perch, 
allowing  free  movement  of  the  axle  vertically  to  allow  the 
wheels  to  pass  over  obstructions,  of  a  yoke  or  saddle  for  the 
forward  spring  composed  of  a  pair  of  plates  so  bent  as  to  fann 
a  rest  for  the  spring  and  to  pass  over  the  central  block  and 
hinge  upon  it.  so  as  to  allow  it  to  swing  with  the  bed,  of  a 
pair  of  vertical  bearings  at  either  end  of  said  axle  composed 
of  a  casing  having  a  cup-shaped  opening  in  the  top  and  boi- 
loni  thereof,  and  a  stub  axle  having  an  upward  extension  pass- 
ing through  the  vertical  bearing  and  carrying  a  pair  of  hem- 
ispheres within  the  cup-shaped  openings  tn  said  bearing  and 
a  pair  of  steel  cups  interposed  between  said  members  with 
means  for  taking  up  wear,  a  steering  rod  attached  to  rearward 
extensions  on  said  stub  axle  and  having  yielding  connection 
with  a  steering  lever. 

In  a  vehicle  of  the  character  described,  the  combination  with 
a  motor  shaft  carrying  pinions  meshing  with  pinions  on  the 
periphery  of  friction  disks  loosely  mounted  on  a  countcr- 
ihaft  having  Ihe  other  members  of  the  friction  clutches  fast 
thereon,  with  means  for  throwing  the  clutches  into  or  out  of 
connection  with  the  friction  disks,  and  means  whereby  no 
two  of  the  clutches  may  be  thrown  into  gear  at  the  same  time, 
consisting  of  lever  m4k:hanism  consisting  o!  a  pair  of  slotted 
arms  set  at  right  angles  to  each  other  and  having  an  operating 
lever  passed  through  them  at  the  point  of  bisection  in  such 
manner  that  when  the  lever  is  moved  forward  or  backward  it 
will  aflfect  only  one  of  the  .-ilotled  arms  to  throw  in  or  out  of 
connection  one  oi  a  pair  of  the  clutches,  and  when  the  said 
operating  lever  is  moved  to  eiiher  side  it  will  tlirow  In  or  out 
one  of  another  pair  of  friction  cluiches.  and  means  for  locking 
the  operating  lever  In  any  of  Itt  positions  for  holding  the 
clutches  in  gear,  of  a  sprocket  wheel  fast  on  the  conntershaft 
and  connected  to  a  differential  gear  mounted  on  Ihe  rear  axle 
of  the  vehicle,  consisting  of  a  sprocket  wheel  driven  by  the 
belore-mcntioned  sprocket  wheel,  and  carrying  a  set  of  miter 
wheels  meshing  constantly  wilh  the  pair  nf  milcr  wheels  last 
on  the  ends  of  the  rear  axles,  so  as  to  allow  one  rear  wheel 
of  the  vehicle  to  turn  faster  than  the  other  in  turning  a  curve. 
of  the  coupling  pole  connecting  the  front  and  rear  axles  and 
split  toward  the  rear  to  allow  the  driving  chain  to  pass  Ihere- 
throngh.  of  a  chain  tightening  wheel  mounted  on  a  spring 
adjustably  mounted  on  (he  coupling  pole,  and  a  brace  ex- 
tending from  the  lower  part  of  the  differential  casing  for- 
ward and  npward  to  the  coupling  pole  and  connected  thereto 
by  Ihe  same  bolt  that  holds  the  adjustable  chain  tightener  for 
ibe  purpose  of  preventing  any  rotary  movement  of  the  differ- 
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ential  gear  case  and  for  stiffening  the  construction  of  the 
vehicle,  o(  a  pair  of  braces  extendmg  from  the  vertical  bear- 
ing of  the  front  axle  rearward  and  connected  to  the  coupling 
pole  by  a  rocking  member,  so  as  to  provide  for  the  rise  and 
fall  of  the  front  axle  in  passing  over  an  obstruction,  and  to 
prevent  lateral  movement  of  the  said  front  axle,  and  another 
pair  of  braces  extending  from  the  outer  ends  of  the  rear  axle 
forward  to  the  coupling  pole  to  prevent  lateral  movement  of 
the  rear  axle. 

Five  claims.    Application  filed  Aug.  24,  1899. 

No.  640,968— Jan.  9,  1900— Electric  Vehicle.— E.  A.  Sperry, 
Cleveland,  O. 

Fig.  I  of  the  specification  is  here  given.  For  lack  of  space 
the  sheet  showing  electrical  connections  is  omitted. 

The  invention  relates  to  an  electric  vehicle,  and  it  consists 
in  arrangement  of  the  various  parts  and  compartments  of  the 
body;  and.  further,  in  various  devices  and  accessories  and  their 
arrangement  within  the  vehicle  designed  to  render  such  vehi- 
cle complete  in  its  details. 

Fig.  I  represents  a  longitudinal  sectional  view  of  the  car- 
riage, embodying  the  improvements. 
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The  vehicle  body  A  is  supported  suitably  upon  the  axlei 
B  B  and  wheels,  as  shown.  The  body  is  furnished  with  a 
dasher,  A',  and  a  scat,  C,  may  be  secured  to  the  body  by 
hinge.  C.  The  floor  of  the  body  is  illustrated  at  D,  and  may 
be  hinged  at  D'.  The  vehicle  body  is  further  supplied  with  a 
swinging  end  gate.  E,  which  may  be  hinged  at  E\  and  an 
upper  panel  of  the  rear  extension  of  the  body  A.  shown  at  F. 
and  may  be  hinged  at  F'.  Suitable  cross  pieces  connect  the 
two  sides  of  the  body  (illustrated  by  G  G),  on  which  the 
storage  batteries  or  sets  of  storage  batteries  S  rest.  Above 
these  is  another  pair  of  storage  batteries.  S'  and  S",  within 
the  space  formed  by  the  risers  R  and  back  panel  C  of  the 
scat.  These  batteries,  or  some  of  them,  may  be  characterized 
by  the  peculiarity  that  they  generate  hydrogen  gas,  and  may 
form  a  dangerous  and  explosive  mixture  with  atmospheric 
seat.  These  batteries,  or  some  of  them,  may  be  cliaracteriied 
body  (shown  at  a  a),  and  I  prefer  to  extend  it  rearwardty,  as 
shown,  for  the  purpose  of  sliding  the  battery  S*  back  after  the 
scat  has  been  tipped,  as  shown  in  dotted  lines.  The  panel  F 
has  been  raised  to  position  (also  shown  in  dotted  lines),  and 
batteries  S"  removed.    A  ventilating  passage,  R',  is  shown  as 
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extendiug  upwiirilly  truiti  tiie  baUcrjr  cuinpartiactit,  prclcrabiy 
rcArwardly  and  away  irom  the  switch  compArtiucnt,  and  may 
receive  a  kuU  lurilicr  upward  cxicn&ion  by  R"  K"  under  the 
tup  'P  oi  the  vehicle.  Vhc  dotted  line  show&  the  pouiiun  oi 
thu  cuuipxrtmtat  when  iJtc  tup  is  in  a  loldcd  pusilioo.  A 
ram  guard,  b.  is  jilaccd  for  suitably  protecting  the  tup  of  the 
p«»»aKc  R\ 

It  wUJ  be  &ecn  tJiai  Ibc  urruge  is  divided  into  separate  com- 
paitnicnls  by  tJic  paxtilioD  11'.  The  contents  ol  the  rear  com 
partment  having  been  described,  that  of  the  forward  cum- 
pAmncril  will  be  >ccn  to  cunum  the  current -conirolUng 
switches  and  wtU  be  seen  to  be  lower  and  forward  of  the  bat- 
icr^  compartment. 

A  lever  arm,  L*.  co-operating  with  the  moving  part».  for  in- 
stance, of  the  switches,  is  furnished  with  a  liatKlle.  1.  near  the 
cushions  of  the  scat,  and  a  coupling  and  uncouphng  device 
nc4/  the  hinge  C  is  shown  at  J.  This  is  ot  such  a  character 
that  whrn  the  scat  ts  tipped  lurward  the  handle  I  may  be  dis- 
connected  from  the  lever  L,  and  thereby  prevented  from  bend- 
ing or  otherwise  being  injured  by  the  forward  tipping  of  the 
seal  upon  tlic  lunge  C. 

It  It  well  known  that  electric  storage  batteries  require  in- 
spection frequently,  and  in  the  constructioti  of  cells,  which  are 
prcfrrrcd  lo  luc.  his  inspection  should  be  possible  at  the  top 
oi  each  cell  cunstnuiing  the  battery.  It  will  readily  be  seen 
that  by  tipping  the  scat  forward  llic  upper  cells  are  ftt  once 
brought  to  view,  and  by  opening  the  panel  K  the  rear  hall  or 
more  ol  the  cells  upon  the  lower  deck,  Now,  by  sliding  the 
cells  S'  and  S"  backward  the  forward  half  ol  ihc  cells  in  the 
lower  cum  partment  are  readily  brought  to  view  and  tnapected. 

The  rollers  c  e  may  be  used  to  lacititate  the  ntuving  oi  the 
bat(crie&  S'     The  battery  S"  is  light  and  easily  removed. 

h  will  be  noted  that  ihv  ventilation  h  away  front  the  com- 
partment X,  eontaitung  the  curreni-contrullinK  switches  and 
cunirollCT  H- 

rhirty-lonr  claims.    Application  filed  Aug.  19,  1898. 

No.  641,156— Jan.  9,  1900— tias  linffinc. — Ceo.  S.  Shaw,  of 
Springfietd,  O. 

The  peculiar  leaiure  ol  this  inveuiion  is  in  devising  a  rcgu 
Ia:ion  oi  (he  aApirttiion  nl  the  piston  so  that  when  the  engine 
exceeds  a  maximum   «perd  the  inlet  valve  will  close,  while 
at  the  same  time  the  pruiicr  ratio  of  gas.  etc..  and  air  will  be 
nuintained. 

Kitf.  I  IS  a  side  elevation  of  a  gas  engine;  Fig.  2.  a  partial 
end  rlevation  of  the  same;  Hih.  .1,  ;i  view  on  the  line  x  x  of 
Fin  I,  anil  Fig  4,  a  view  on  the  tint  >  y  of  Fi(.  2.  both  look- 
ing bl  ihr  direction  ot  the  arrnw*. 

itefcrnng  lo  the  govrrnor  mrchani^m  and  the  niannrr  in 
which  the  pinton  tn  thr  tuction  t-yltndrr  is  uperaird,  the  at* 
uchment  K  earrin  a  sleeved  beanng.  11.  which  is  adapted  to 
rrcrive  a  hullnw  shaft,  u.  tlirrrin  »uch  shaft  bring  held  trnm 
pulling  out  ut  the  sleeve  by  mean*  of  a  collar,  ij,  secuml 
ihrrcto  by  a  set  screw,  14,  and  a  pulley.  18,  cast  nr  oihrrwiMr 
Mcured  iherrio,  fuch  collar  and  pulley  bring  at  the  retpcctive 
ends  of  sleeve.  A  pair  i>f  Kovernor  balls.  16.  are  pivoted  to 
uid  hollow  shaft  near  it%  nnirr  rml.  as  shown  at  t?.  Arms. 
2a,  in  Ihc  nature  of  bril  ■  <-t».  extend  from  balls  and 

project  within  notches  o-  2}.  in  a  shaft,  15.  and  act 

to  rcci'l^ocaio  shaft  in  "o<*  <bt«'<iirtn  10  rock  the  lever  7  to  llir 
dotl»d  line  pusiliim,  as  ihrfun  in  Fig.  ^  A  tension  spring.  31. 
mounted  upon  the  shaft  15  hrtwren  a  knurtnl  nut.  ao.  and  • 
washer.  Jt',  arts  tn  retsrn  shaft  to  its  outward  position  when 
the  tovemor  halls  are  tn  tHrir  normal  poiibon.  THe  knnrlcd 
not  may  alio  hf  secured  more  or  lata  on  the  ahaft  t$  10  reg- 
ulate the  tension  ol  the  spring  at.  according  to  the  desired 
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speed  of  ihe  angine,  in  a  manner  well  known,  it  being  under- 
stood that  the  governor  balls  are  operated  through  the  puUcyJ 
18  by  means  of  a  belt  or  other  suitable  mraiu.     The  innrr^ 
end  oi   the  shaft    is  carries  a  spnng  bum|>er.  04,    which  n 
adapted  tu  yield  vhni  coming  in  contact   with  the  lever  7.  tm 
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u  lo  prcvcut  uoisc,  a^  might  pos&tbly  be  the  case  where  tbe 
^hait  15  Itself  came  ui  direct  contact  witJi  the  lever. 

L«t  Ui  &uppusc  that  the  governor  bali&  are  placed  under  the 
proper  tcntkion  tu  reiiiaiii  in  tlicir  nurmal  in  pu&itioii  when  the 
engine  is  nuuiiiig,  m>,  at  a  :ipccd  ui  150  icvuluuun^  per  nini- 
UiC,  and  that  !>nch  speed  la  being  exceeded.  I  hi&  will  iiiuiic- 
diatcly  cau&c  uic  guvcruur  bah&  lo  Ay  outward,  wluch  actiua 
wul  &hiu  tile  i»iiait  longitudinally  111  lU  bearings  and  will 
throw  liic  upper  arm  ui  tnc  Icvcr  7  inward,  while  m  lower  arm 
ta  thrown  outward,  as  shown  ui  doited  hncs  in  Fig.  j.  This 
acuan  ui  ibe  lever  will  cauae  the  valve  3  lo  be  raised  irom  its 
seal,  which  will  open  the  passage  j,  and  consequcntJy  the  suck- 
ing action  ai  the  piston  in  the  engine  A  Itiot  shown;  will  con- 
tinue to  create  more  or  less  oi  a  v:icuuin  iti  such  passage,  and 
as  this  passage  is  connected  with  the  suction  cyUudcr  a  par- 
tial vacuum  wiil  be  formed  beneath  its  piston,  which  will 
instantly  cause  it  lu  descend;  but  as  soou  as  iht^  occuia  the 
pialon  stem,  which  engages  with  the  crank  T,  rigidly  mounted 
upon  the  gudgeon  U,  projecting  (roni  ihc  inlet  valve,  partially 
rotates  such  inlet  valve,  whicli  mure  or  less  closes  the  gas  and 
wr  mlct  pa&ftages  simultaneously,  thereby  dimiiiisluug  the 
imxturc  passing  into  the  engine  cylinder.  The  instant,  liow- 
cvjr,  ilic  sjKcd  oi  the  engine  returns  to  nurnial  the  valve  3  is 
seated  and  a  spring,  25,  again  returns  tlic  piston  Z  tu  its  iiur- 
rually  raised  position,  a  spring,  26.  within  the  cap  17  oi  the 
cylinder  Y  acutig  to  custiion  the  upward  stroke  oi  the  piston, 
so  that  there  is  no  pounding  or  noise  due  tu  the  piston  sud- 
denly assuming  its  normal  position.  It  wiil  be  understood,  oi 
cunrse.  lliat  tins  spnng  is  much  weaker  than  the  spring  25 
Thi«  upward  movement  oi  the  piston  Z  tn  the  suction  cylinder 
will  again  partially  rotate  the  inlet  valve,  so  as  to  agam  lully 
open  the  air  and  gas  or  gasoline  ports,  thereby  permitting  a 
normal  charge  to  again  enter  the  engine  cylinder. 

In  nrder  lo  prevent  the  explosive  charge  irom  passing  back 
through  the  inlet  passage  on  ttie  compression  stroke  ui  tlic 
engine  piston,  a  valve,  J8.  is  provided  of  the  ordinary  or  any 
approved  construction. 

Three  daims.    Application  filed  June  5.  1899. 

No.  641.043 — Jan,  g,  1900 — Automobile. — Peter  J.  A. 
Sehnoar,  o!  Holstein,  Iowa. 

The  object  is  to  simplify  and  render  more  effective  the  gear- 
ing mechanism  intrrmcdiatc  of  the  wheels  and  |>owcr,  and  is 
ntorr  particularly  directed  to  the  origination  of  a  simple  con- 
irivitnce  for  communicating  power  to  the  front  wheels  with* 
ot«  interfering  with  the  swinging  of  the  forward  truck,  which 
is  necessary  10  ihc  proper  guiding  of  the  vehicle. 

Hefcrring  to  the  drawings.  Fig.  i  is  a  perspective  view  of 
my  vehicle  or  amomobitc  complete.  Fig  4  is  a  fragmentary 
plan  view  of  the  forw:ird  end  nf  my  device,  with  the  body  and 
wain  frame  removed  Fig-  5  i*  a  spclinnal  view  showing  in 
detail  the  power  *haft,  its  sprockets,  and  clutch  mechanism; 
and  Fig.  6  Is  a  detail  view  showing  a  clutch  by  means  of  which 
one  oi  the  rear  wheels  may  be  disconnected  from  Its  shaft  lo 
lacilitale  turning. 

The  inventor  states  thai  m  order  lo  obtain  the  greatest 
efficiency  in  vehicles  of  this  class  it  is  necessary  to  transmit 
power  lo  the  fr*>nl  shaft,  as  well  as  to  the  rear.  and.  as  pre- 
mised, therefore  invented  a  simple  yet  highly  efficient  form  of 
gearing,  by  means  of  wliich  power  may  be  transmitted  from 
the  gear  drum  0  to  the  frnnt  wheels  without  interfering  with 
Ihc  swinging  or  swivcling  movement  of  the  latter  necessary  in 
gtiidfng  the  vehicle.  This  device  is  one  of  the  most  important 
features,  and.  it  will  be  noted,  not  only  communicates  power 
to  the  front  wheels  without  interfering  with  thcfr  movement. 


^a^.X. 


r«^'- «. 


-  e    ~  t-r--  * 


V 


k6- 


-:i. 


«4  M    ^ 


-f — r- 


but  is  also  L'tmbled  to  drive  them  in  a  direction  corresponding 
witli  the  direction  oi  movement  oi  the  rear  axle. 

;i6  and  J7  indicate  bevel  gears  carried  by  shun  sliafts.  j8  and 
39,  journaled  in  a  irame  piece,  40.  These  gears  mesh,  as  illus- 
trated, with  the  gears  10  and  tt.  and  their  short  shafts  ar- 
ranged horizontally,  as  shown  in  Fig.  3,  are  connected  by  uni- 
versal joints,  4t  and  43,  to  the  telescoping  sections  43  and  44  of 
extensible  shafts  45  and  46,  connected  through  universal  joints 
47  and  4S  with  horizontal  short  shafts  49  and  50.  Upon  these 
laAt  named  shafts  arc  mounted  bevel  gears  51  and  53,  mesh- 
ing with  bevel  gears  53  and  54,  secured  to  wheels  55  and  56, 
carried  by  a  forward  axle,  57,  but  independently  mounted 
thereon.  It  will  now  be  seen  that  when  the  power  shaft  is 
actuated  the  front  and  rear  wheels  of  the  vehicle  will  be  ro- 
tated in  the  same  direction,  whether  forward  or  backward. 
and  that  the  power  drum  9,  being  located  at  the  center  of  the 
rear  axle,  and  the  front  wheels,  being  provided  with  inde- 
pendent power  transmitting  mechanism,  the  power  is  prop- 
erty centralized:  also,  that  by  incan.s  nf  the  clutche.<i  33  an*1  34 
either  or  both  sides  of  a  double-acting  motor  may  be  coupled 
to  the  power  shaft 

The  double  sprocket  gearing  permits  either  member  of  the 
double  motor  to  be  thrown  out  of  operative  relation  with  the 
power  shaft  in  order  to  effect  economy  in  the  power  required 
for  the  propulsion  of  the  vehicle.  Telescopic  adjustment  of 
the  shafts  45  permit  the  free  turning  movement  of  the  forward 
truck  wiihoul  interfering  with  the  operative  connection  be- 
tween the  from  wheels  of  said  truck  and  the  gear  drum  on 
thL'  rrar  axle. 

Fig  6  illuslrate*  a  ?iiniplr  form  of  clutch  fiS,  connecting  the 
rear  wheels  to  the  rear  shaft,  and  by  means  of  which  one  of 
these  wheels  may  be  di-tconnected  from  its  shaft  10  prevent 
the  dragging  of  the  rear  wheels  as  the  vehicle  turns  a  comer. 
Any  suitable  means  may  be  employed  in  connection  with  e«ch 
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cUiUb  5tl  iut  the  purpusc  ui  aUju»Un|{  Uic  Uutcr  to  nuke  its 
rear  wheel  tut  with  ur  loose  on  the  rear  axle;  but  u  such 
clutcb-adjusuug  meaiu  cau  be  rcadiijr  ^upphcd  bj  a  slulicd 
mechAfiic,  it  u  not  necessary  to  illustrate  the  adjusting  means. 

Any  suitable  brake  mechaniuii  may  be  provided,  as,  for  m- 
staoce,  a  brake  shaft.  57,  provided  with  brake  shucs,  5li,  cn- 
catemic  the  rear  wheels,  projecting  levers,  59,  upon  the  brake 
ihaii,  being  coiinecicii  through  connecting  rods,  tio,  to  the 
lower  exircniitics  of  brake  levers.  61,  as  illustrated. 

6j  indicates  a  vertical  steering  shaft  journaied  in  a  vertical 
bearing  sleeve,  63,  and  provided  at  its  upper  end  with  a  steer- 
ing wheel,  64. 

05  indicates  a  yoke  earned  at  the  lower  end  of  the  shaft  62, 
and  to  the  opposite  ends  of  which  are  pivoted  rings.  66,  like- 
wiie  pivoted  at  tlie  oppu^itc  cxlrcniities  to  a  part  of  the  for- 
ward truck  frame.  By  this  means  the  from  axle  may  be  turned 
as  desired  upon  a  king  bolt,  67,  to  effect  the  guiding  of  the 
vchklc 

Six  claims.    Application  filed  Sept.  14,  1899. 

No,  640753— Jan.  9,  1900— Device  for  Indicating  Condition 
of  Storage  Batteries. — H.  F.  Cruntz,  Hartford.  Conn. 

In  the  application  of  H.  l\  Maxim  for  Ictlcr  patent  of  the 
United  States,  bearing  even  date  herewith,  there  is  disclosed 
an  invention  which  has  for  its  object  to  provide  means  for 
warning  an  inexpert  operator,  and,  in  particular,  the  driver,  uf 
a  motor  road  vehicle,  of  the  approaching  exhaustion  of  the 
storage  batteries,  which  furnish  power,  to  a  degree  which 
would  be  mjnrioiu  to  the  batteries,  and  various  embodiments 
of  the  invention  arc  shown.  The  general  object  of  the  presait 
tttvenliun  is  the  same;  but  it  is  sought  licrrtn  to  cover  an 
nnbodimcnt  of  the  invention  in  a  form  which  differs  from  the 
particular  forms  illustrated  and  described  In  the  aforesaid 
application,  and  which  possesses  certain  characteristics  which 
commend  it.  particularly  under  tome  conditioni  of  use. 
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The  device  In  which  this  invrntion  1^  ritibodied  has  but  onc 
needle  or  indicator,  which  i%  in  view  only  at  such  limes  ai  the 
conditions  of  discharge  of  the  batteries  make  it  desirable  that 
the  signaling  device  »houM  be  observed,  whereby  there  is  no 
opportunity  for  even  the  most  unpracticcd  observer  to  be 
misled. 

In  the  drawings.  Fig.  1  is  a  view  in  elevation  of  ■  rooior 
vehicle  which  is  equipped  with  the  improved  signaling  device, 
tbe  dashboard  bring  partly  broken  out  to  show  the  signahng 
device,  while  the  iMltery  and  iti  connrclions  are  represented 
by  doited  lines.  Fig.  J  is  a  plan  view  of  the  signaling  device, 
with  part  ol  the  top  plaic  rctnovcd. 
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In  Fig.  I  of  the  drawings  the  body  K  of  the  vehicle  Is  re^ 
resented  as  adapted  lo  receive  ttie  Murage  liattery  B.  whUe 
the  signaliog  device  is  convcnienily  located,  as  at  C.  at  the 
furward  end  of  the  footboard.  A  suitable  casing,  C.  iodoaa 
and  supports  the  several  parts  of  the  signaling  device,  its  top 
having  a  slot,  c.  through  which  the  indicating  needle  may  be 
Seen.  The  indicating  scale  c'  may  be  formed  upon  the  ilaM* 
which  closes  the  slut,  and  a  portion  of  the  scale,  as  ii  c',  tBKf 
be  colored  or  oihrrwisc  distiiiguislicd  from  the  rest  tor  the 
purpose  of  indicating  tnorc  cU-arly  and  unmittakabtj  the  dan- 
ger  position  of  the  needle.  At  U  is  represented  a  solriMM4» 
which  IS  BO  wound  as  to  respond  (o  diflfcrenccs  in  voltage  or 
potential,  its  cured  core  d  being  carried  by  an  arm,  D'.  which 
IS  suitably  pivoted  at  d'  and  carries  the  volt  meter  n«cdlc  E. 
A  second  solenoid,  F,  wound  with  heavy  wire,  so  tfttat  u»  0|»* 
eration  is  determined  by  the  amperage  ol  the  current  whick 
passes  through  it,  likewise  has  its  curved  core  f  earned  by  Bfl 
arm,  F',  which  is  pivoted  at  f.  Both  oi  the  solenoids  are  stiif- 
ably  cnnnrctcd  with  the  battery,  the  volt  solenoid  being  co«- 
ncctcd  through  the  contacts  ul  a  circuit  breaker.  U.  the  mov' 
able  arm  G'  i>f  which  is  earned  with  the  arm  K,  above  relcrrrd 
to.  The  arm  G'  is  preferably  not  Axed  rigidly  to  ihe  am  P, 
but  is  connected  therewith  by  an  adjusting  screw,  g',  whicii 
t>crmi(s  the  relative  position  ol  the  ann  G'  to  be  varied,  as 
the  conditions  oi  u»r  nuy  require.  So  long  u  the  anpertfe 
i>  normal  the  arcuit  through  the  volt  solenoid  la  doecd  and 
the  volt  meter  needle  V.  will  stand  at  some  point  on  the  scale 
c'.  informing  tlic  operator  aj  to  the  condition  ul  tbc  batteries; 
but  when  the  amperage  ix  abnormal  the  volt  meter  ciffOiil 
will  be  broken  ai  G  and  the  volt  meirr  needle  will  paaa  OM  of 
ught  at  the  end  of  the  scaler  Thus,  wbcncrer  the  oeeille  is 
out  of  sight  ilie  operator  nerd  not  concern  himself  as  lo  the 
condttjon  of  the  battcnes;  bnt  when  it  appears  upon  tbe  scale 
and  approache*  the  danger  point,  the  operator  wtU  flO^cr" 
stand  that  the  baitrries  are  being  exhausted  lo  a  daactroM  1 
degree.  H  it  is  desired  at  any  time  to  make  tbe  voh  meter 
indcpendrni  ol  the  abmimtal  amperage  cut  ruit  this  cui  be 
effected  by  ctnsing  a  switch.  11,  which  is  included  in  a  rinnt 
around  the  circuit  breaker  or  cut  out  G 

Tour  claims.   Applkadon  Ated  Oct.  27.  i8w 

No.  640,79;~-Jan.  p;  igoo— Dnice  lor  Indicating  Cvttfy^tm 
of  Stonsgc  Baiteriev— H.  P.  Maxim,  Hartlord,  C/mn. 

This  is  the  patent  referred  lo  in  the  preceding  spegficXiooa, 
and  several  arrangements  are  »howa  lo  afl^  the  SMBC  maltm. 

Three  claims.    Apphcatioo  ftled  OcL  37.  iftgp. 
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SPECIAL    NOTICES. 
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I  iHMrtod  oadar  thli  bamaing  at  *3.00  ■■  iMh  I 
|JM»,  pay>b1«  la  advuicc. 


THE  JUMP  SPARK  LEADS 

UWe  TLlck 
1    Inch  Jump   Spark. 

WdKht,  31hs, 

Dimenilonf.  ('xlx4  la«, 

rat«nt  Applied  Ptir 

CF.SPLITOPF,?^!?^;.'?,^ 

SI  VaadewalerHt  .Ni-w  Vi>rk 
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HOW  TO  BUILD  THIS  AUTOMOBILE 

PRICE  S3. 

Drawings  and  dimensions  showing  you 
how  to  build  the  running  gear,  dimensions 
of  body,  transmiitsion  device,  differential. 
Suitable  for  any  power.  Two  seati  can  be 
uBcd.  Automobile  Supply  Co.,  St.  Louis. 
Mo. 


WANTED. 

Partly  used  Gasoline  Automobile.  Give  full  de- 
scription, including  maker,  condition,  price,  and 
where  it  can  be  seen.      X.  T.  K.,  care  Horseless  Age. 

GASOLINE   ENGINE  CASTINGS. 

One  to  four  h.  p.,  for  stationary  marine  or  vehicles  ; 
rough  or  partly  finished.  Also  complete  engines, 
carbureters  and  accessories.  LOWELL  MODEL 
CO.,  Box  292,  Lowell,  Mass. 

FOR    SALE. 

Winion   Motor  Carriage.      .Almost    new.      Belter  than   new, 
defective   parts  having  had  opportunity  to  fthow  and  be  replaced. 
Have  ordered  a  larger  Winton  Carriage.     Don't  need  two. 
E.  L.  STRONG. 

113  Superior  St.,  Cleveland,  O. 


NEW  SAFETY  DEVICE 

AGAINST    LOW     WATER 
In    SMALL    STEAM    BOILERS. 

Ii)dl*peiui«bt«  for  u.e  on  STEAM  CARRIAGES, 
Can  be  readily  attKched  to  any  make  of  boiler. 

SMART  &  SPENCER.  8ol«  Ag«nts, 

SALEM,  MASS. 


WANTED. 

special  contributors  to  The  Horseless  Age  on 
all  important  subjects  relating  to  Motor  Vehicles. 
Fair  compensation.  Address  The  Horseless  Age, 
150  Nassau  Slreet,  New  Vork, 

CHAS.  K.  SCHAEFFER.  8ti  T>r«»«l  Huildmc,  PhJlail«lphia,  Pa.,  Dratiglitjmui 
and  MBi:luue  l)e«4giiT.  Ovtail  dniwinf  1  nude  tar  laoton  aud  mediaiucal  para  of 
mrttor  *Ehidaa<    Woridni;  drnwiiigt  ntudc  from  >keit.-he». 


BALL  BEARINGS, 


ANV   •TtLfc,  TO 
OROKR. 


Dodge  Machine  Screw  Co., 

BOSTON. 


FOR    SALE. 

GENUINE  PANHARD-LEVASSOR.  Bought  new  in  Parii 
October,  1899.  Cost  10  import  over  93,3oo.  4  H.  P..  3  cylinders; 
pneumatic  tires.  In  tinti-class  condition,  but  having  no  further 
use  for  same  will  sell  for  Ci.SooraM.  CHARLES  T.  JEFFmV, 
53  Institute  Place,  Chicago. 


STEEL  BALLS, 

OF    VARtOUa    DIAMETERS. 

BOSTON  6EAR  WORKS,  138  Pirohase  Street,  Boston,  Maeo. 


GEAR  WHEELS, 

3,Joo  aiu«. 

DRIVE    CHAIN 
SPROCKETS. 

COMPENSATINQ 
BEVEL     OEAHS. 


Automobile  Storage  and  Repair  Co. 

station  No.  I-S7  WEST  oeth  STREET  (St.  Nicholas  Rink  Bldg.f,  NEW  YORK. 

House  and   Care  for   Autoraobttes   of  all   kinds.     Storage  Batteries  Charged  and  Supplies  of  all 

kinds  furnished. 

ILLUSTRATED    CATALOGUE 

American  Motor  Carriages 

^^  48  pp.,  55  Cuts,  showing  alt   types  made  here. 

r  Price.  15  Cenu.         JHE   HORSELESS   AGE, 


/^o  Pwt«ye  Stamp*. 


'■"""sJ.Z."""^      Nissau  &  Spruce  Sts.,  NEW  TORK.., 


80  THE   HORSELESS   AGE,  v^t^nm,^ 

ELECTRIC  IGNITION^  gf.™..r 

We  mak«  •pecfal  SPARKING  POINTS  tor  thl9  service  Doeneaa-  ^^ 

inm  eitreme  hamnosa  and  greater  durability  \r>an  platinum.  ^H 

SEND  FOR  DESCRIPTIVE  MATTER  AND  PRICES.  ^^H 

D  A  t^  ^  D      ^       ^  r\         Manufacturers  of  Platinum   Products,  ^^^| 

Graphite  Lubricants,       ^  s  i^  BILOWIH  OETICIIIHE 

ALL  KINDS.  ACCOtWNG  TO  WANTS.  W^      '     ^^^^     CllilNS    Slfcv  in^^jirS 

Motor  EDgiDM.    S«d4  for  Clrcnlars  aotk  rric««.  ^^^^^^So^la^^^S        '""  ""^'*       AJdrrt* : 

Joseph  Diion  Crucible  Co.,   -   Jersey  City,  H.  J.  i  ^^^^^^^0^     "'"Z^su' «-"?". '. 

VOLUME  FOUR  COMPLETE.  -^—^ 

To  New  Subscribers  for  Two  Years. 

We  wish  to  place  these  volumes  in  the  hands  of  persoos  ^^^M 

permanently  interested  and  therefore  ofTer  them  only  to  those  ^^^H 

who  will  subscribe  for  two  years  from  April  5th,  1899.  ^^^H 

SEND  $4  AND  GET  THIS  VOLUME  BEFORE  IT  IS  EXHAUSTED. 

HIGH    GRADE    GASOLINE 

AUTOMOBILE  AND  MARIN 
ENGINES. 

I   THE  CHARLES  B.  KING  CO.,  DETROIT,  MiCH. 

iJASBROUCK  AUTOMOBILES  AND  LAUNCHES. 

PQUIPPED  with  The  Hasbrouck  Motor,  ihr  ONLY  ABSOLUTELY 
Odorless  Gasoline  En^iae  <iu  ih«  nurkrL  We  uy  odorless  «nd  we 
MEAN  odorless,  •md  will  demonstrate  it  tonny  onrwiihing  to  inve»iigatc.  Il 
IS  NOISELESS  .ind  ABSOLUTELY  SAFE.  Auiomobiln  in  Runabout 
and  Surrey  styles.     MiM)i6ed  Stjinhupc  pattrrn.     Lauochcs  frocn  fo  to  $0  feet. 

""""o".''.:*;?;.*'"'""     HASBROUCK  motor  CO..  68  Broad  Sireel.  New  t( 
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The  Winton 
Hydro^earbon. 

SIMPLICITY  STRENGTH 

EVERV  ARGUMENT  IS  MADE  IN  FAVOR  OF  OUR  CARRIAGE. 

Leading  drivers  in  America,  whose  experience  with  inechaniciilly  propelled  vehicles  place 
ihem  in  postiion  lo  know,  will  say  thai  the  quartette  of  virtues  possessed  by  The  Winton  is 
simplicity,  strength,  durability  and  speed. 

It  is  always  comforting  to  enjoy  the  perfect  ease  and  luxury 
of  locomotion  afforded  by  The  Winton  Hydro-Carbon  System 
Carriage.  It  is  the  carriuge  Cor  all  occasions  during  the  four 
seasons. 

Early  orders  are  assured  of  prompt  delivery,  but  in  a  short  while  the  "waiting  list"  vrill  be 
exasperating) y  long    and    ynu  will    have  to   suffer  much  Inconvenience   in  securing    delivery. 

....SEND  FOR  CATALOG.    .. 
DURABILITY  SPEED 

The  Winton  Motor  Carriage  Co. 

CLEVELAND,  O.,  U.  S.  A. 


Eastern  Office,    120  Broadway.   New  York  City. 

^XHX«H>oooooooaaooffi8KH>oooKHXM^ 


^ 


AUTOMOBILE      ACCESSORIES. 

CUIDINC    HINGE::: 


* 


Thi«  ittuM ration  shows 
our  Special  Hub  and  Bearing 
for  Archibald  Wheels. 


i^ 


■aaaaa- 


WRITE  US  FOR   CATALOGUE 

Wc  can  also  furnish  wheels  fit- 
ted with  bearings  and  tired  with 
Kelly  Solid  Rubber  Tire  :  :  :  :  ; 

THE  GRANT 

AXLE  &  WHEEL  CO  . 

SPRINQFIELD,  OHIO. 

Box  :700. 


Our  Hinge  is  made  from  The  best  of  steel. 
Used  with  either  style  of  Grant  bearings 
to  suit  wheels. 

REAR   AXLE    BEARINGS 

For   Differential   Drive. 

This  style  bearing  forms  the  rear  corner 
pieces  for  frame  ujion  which  the  springs 
are  fastened 


PERFECTLY    NOISELESS. 
PRACTICALLY    FRICTIONLESS. 

'This  illustration  shows  center 
ol  axle,  broken  out  in  order  to 
reduce   iixc. 


m^^^y^ 
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WINTON  MOTOR  CARRIAGE  CO,, 


EASTERN    .  .  .  . 
DEPARTMENT. 


CARRIAGE  ON   EXHIBITION    AT 

120  BROADWAY,  NEW  VORK, 

CORRIDOR  EQUITABLE  BUILDING. 

OPPORTUNITY  TO  TEST  IN  NEW  YORK  BEFORE  PURCHASING. 


THE 


^r-A 


QEOHETRIC  LINE 

Of  tools  for  screw  machine  work  are  used  and  recom- 
mended by  all  leading  manufacturers  because  ihey 
possess  so  many  points  of  superiority  over  old 
methods. 

If  you  arc  interested  in  screw  machine  work  of  any 
kind  it  will  pay  you  to  investigate  this  line  of 

Adjustable  Self-Opening  Screw  Cutting  Die  Heads, 
Mdjuatable  Collapsing   Taps,  and 

Adjustable  Hollow  Milling   Tools, 

MMtulMtured  %y  the 

GEOMETRIC  DRILL  CO., 

WestviUe,  Conn.,  U.  S.  A. 


STEAM  , 
BOILER  , 
NUMBER. 


DECEMBER 


'(Mint 


0€SCRIPTl¥e 
M4m/I  Olf  D£iMfD. 


TEN  SPECIAL  ARTICLES 

...-■v.... 

LcAdlng  Engineer*  tnd  Inventor*  on  the  Steun  thUmt 
M  rcUtc<1  to  Vehicles,  (tr^tioG  itie  subject  tthufDOxllly 
and  showing  how  steam  ran  be  moai  wccomhil^ 
applied. 

10  GENTS.  STAMPS  OR  COII. 


SYMPOSIUM 
OP 


STEAM  VEHICLE  EKGINEERING, 


THE  HORSELESS  AGE, 

ISO   NASSAU    STREET, 


I 


NEW    YORK. 


Facts  About  Storage  Batteries. 


By  Isaiah  L.  Roberts. 

OTHER   INFOKMATION  ON  THIS  SUBJECT  BY 
WELUKNOWN  EXPERTS  CONTAINED  IN  OUR 


STORAGE    BATTERY    NUMBER,      issue   of   September   2ft 


RRIQE.   10  CKNTA.         STAMPS  OR   COIN, 


wiie 
speDlal 
HutomoDllB 
Tire 


SOLID  RUBBER  IS  THE  BEST 
FOR  MOTOR  VEHICLES. 


We  make  a  special  tire  for  heavy  Automobiles, 
Fire  Engines,  Trucks,  etc.,  with  four  retaining 
wires  electrically  welded  in  the  channel 


Manufsciurers  in  all  counlrics  arc  probably  aware  that  when  anything  new  i»  introduced,  the  first  move  on  the 
part  of  those  who  are  opposed  to  Us  intrtiUucliun  is  fo  declare  that  it  is  inferior,  radically  wrunK  and  unworthy  of 
notice.  Dy-and-by,  however,  when  It  has  cslabltshcd  its  reputation,  and  given  liatisfacliun  to  Ihosc  who  have  used 
it,  these  same  people  "shufHe  'round"  and  offer  something  decidedly  inferior,  and  claim  thai  it  is  "just  as  good." 
The  truth  is,  no  other  tire  is  as  good  as  the  Kclly-SprlnKflcld.  For  five  or  aix  years  they  have  held  the  field 
against  all  coiners.     You  cannot  afford  lo  experiment. 

LET  US  SEND  A  LITTLE  POLDER 
TELLING  ALL  ABOUT  THEM.  .  .  . 


Consolidated  Rubber  Tire  Co. 


40  WALL  STREET.  NEW  YORK. 

Branches  In  every  City  In  U.  S. 


THE   HORSELESS  AGE. 


Vat  IL  ■*. ; 


STEAM  BOILER  NUMBEI 

DECEMBER  6th,  1899. 

Symposium  of  Steam  Vehicle  Engineering? 


Dealing  thoroughly  with  this  most  interesting 
problem  as  related  to  vehicles. 


LEADING    ARTICLES. 

Steam  Boilers  for  Motor  Vehicles,  by  R.   I.  Clegg. 

General  Data  on  Steam  and  Fuel,  by  A.  H. 

Advantages  of  Circulation,  by  S.   D.   Mott. 

Efficiency  of  Small  Boilers,  etc..  by  A.   M.  Herring, 

Automobile  Generators  Under  the  Law,  by  Perry  B.  Rawson, 

Considerations  in  the  Design  of  Vehicle  Boilers,  by   P.   M.   Heldt 

Shell  or  Water  Tube  Boilers?  by  Wellington  P.   Kidder. 

Boiler  Feeding   Apparatus,  by  R.   I.  Clegg. 

A  Practical  Method  of  Utilizing  Exhaust  Steam,  by  Edwin   Kilbum. 

Oil  Fuel  Burners,  by  R.  I.  Clegg. 

A  Coil  Boiler  for  Automobiles,  by  W.   H.   Wakeman. 

The  Elihu  Thomson  Flash  Boiler  and  Steam  Vehicle  System,  by  L,   H. 

Design  for  an  8  H.   P.  Water  Tube  Vehicle  Boiler,  by  H.  K.   Burr. 


Vehicles,  Boilers  and  Engines  described  and  illustrated 

64    PACES.  56    CUTS. 

PRICE,     10    CENTS,    STAMPS    OR    COIN. 


■ukaoRiBK  rmom  this  mumber» 

ta.OQ  A   TBAR   IN    AOVAMCE. 


THE   HORSELESS    AGE, 


I90    NASSAU    STRCKT,    N. 


.■)tF,b.H.Maoi  THE   HORSELESS   AGE. 

(Patents  allowed  and  pending. i 


Eipress  Wajzon  SIxe.    Weight  Sd  lbs. 

COLCORD    UPTON.    Beverly,  Mass. 


HAND  AND  POWER  PUMPS  ''";;  i^l"» 

and  Makers 

of  AulomobllM  and   Pneumatic  Tired   Wa^'Ji's 

GLEASON-PETERS  AIR  PUMP  CO, 

MANUFACTURERS. 

20  WEST  HOUSTON  STREET,  NEW  YORK.  U.  8.  A. 


MO   66 
COMPOUND    BMTERrJ 


THE  DOW 

COMPOUND 
B&TTEIY 

ISTHSBBST  IN  THE 
MARKET  FOR 

iQtoiDobileWork 

For  prlc«s  and  p«r- 
tkiDlan  Blind  to 

THB  DOW 

Clecrnc  is&uiiui  Co., 

1133      Rranrfww.    j    ^^  ■ 

Nfi»  1  orl4. 
'i\^  Trrin»>i   r*(.. 


I 


to  2 1  P.  Caseline  Motors 

(WITH  OR  wrmOUT  WATCR  MCKETJ 

TfiVt 

mmim  m  mm, 


VERTICAL  OR  HORIZOttTAL. 
ELECTRIC  IGNITION.    :: 

f^  LftTKo  faotonr  suKablo  fur  oxparlmantel 
wurk.  AttyitjiB  of  cMrrlvebinlt  to  order 
froro  owner'B  drawlniis.  Larger  Blxei  (or 
heavy  taIiIoIm  la  coiuae  of  ootutrootlon. 

MILTBT  AUTOiOBILE  CO.. 

10-12  Clinton  Street,  Bruklyn.  N.  V. 


SPECIAL  OFFER. 

BACK  NUMBERS. 


We  have  no  more  complete  files  and  have  decided  to 
offer  miscellaneous  back  numbers  of  THE  HORSELESS 
AGE,  from  December,  1896,  to  March,  1899,  at  the  fol- 
lowing prices: 

IS    Assorted,  ■  -  •  ^z.oo 

6  ^^  «  •  •  .  50  cents* 

Forelipiy  5  and  ^l  sbllllnsrs,    respectively* 

The  Horseless  Age, 


American  Tract  Society  Building, 

NaAAau  aad  Spruce  StfctJ, 


NEW  YORK. 


THE   HORSELESS   AGE. 


Vol.  i^  ir«  X,  1 


Sole  Licensees 


UNDER  THE  TILLINCHAST  PATENTS. 


Havtnj;  acquired  Ihe  TillJn^hast  Patents,  heretofore  held  by  Theodore  A.  Dodjyc,  the  Single 
Tube  Automubile  and  Bicycle  Tire  Company  gives  notice  that  the  following  companies  alone 
are  licensed   lo  manufacture  and  sell  Single  Tube  Tires  under  said  Letters  Patent. 


HARTFORD  RUBBER  WORKS  COMPANY 
KOKOMO  RUBBER  COMPANY 
PENNSYIiVANIA  RUBBER  COMPANY 
NEW  BRUNSWICK  TIRE  COMPANY 
NATIONAL  INDIA  RUBBER  CO. 


DIAMOND  BdBBER  COMPANY 

INDIA  RUBBE&  COMPANY 

GOODYEAR  TIRE  &  RUBBER  COMPANY 

EMPIRE  RUBBER  MPO    CO 

INDIANA  RUBBER  &  INSULATED  WIRE  CO 


INTERNATIONAL  AUTOMOBILE  &  VEHICLE  TIRE  COMPAN^Y 
For  Cycles,  Vchlcivs  and  Automobllcj^. 


B.  F    GOODRICH  COMPANY 

BOSTON  WOVEN  HOSE  &  RUBBER  COMPANY 

HODGMAN  RUBBER  COMPANY 

L.  0.  CHASE  A  COMPANY 


MECHANICAL  FABRIC  COMPANY 
FI8K  RUBBER  COBIPANY 
NEWTON  RUBBER  WORKS 
REVERE  RUBBER  COMPANY 


PHUJLDSLPHIA  RUBBER  COMPANY 
For  Cycle  Tires. 

Inaimurh  as  ihr  alKive  list   cfimpriM*  nil  tire    mKnudiciiirrr*   of  any  siandinft   and  that  ihcir   ouipui  cikn  ihr 
public  an  ample    choicr  of  every   »iyle  of   tlniile  lubc   tlrea,  notice  is    bcreby  given    that  any  and   all  pcnaaa  wita.^ 
make,  fell  or  use  any  other  tingle  tube  drcs  will  be  held  liable  and  promptly  prosecuted  M  tnfriniccri. 


SINGLE  TUBE  AUTOMOBILE  AND  BICYCLE  TIRE  CO. 

THEODORE  A.  DODOS,  President. 


FOUR  HORSE-POWER  DDPLEX  MOTOR  FOR  ADTOMOBILI 


o»<-Sr 


fwimi 


DUPLEX. 


Lishteat  Motor  for  it*  Power 
In  the  World.  Wtigkt,  92  lbs.  Air 
C»ol«d  No  Water  j«ckel.  5pM4 
can  be  changed  antosuktkalljr  Cr««i 
the  iloweat  to  the  fa.Bt«st  elKtric 
Ignition.  Seir-Oilinf  Noiselcaa.  N* 
Vib<:atioiL 

PATSKTfftI  IN   AMKKK    \    ANfl  K\  HopB  »KV\  AUK  Mf  tMlTATh'S-. 

CREST   MANUFACTURING  CO.,  Dobchester,  Mass..  U^  S. 

THE  WOODRUFF  PATENT  SYSTEM  OF 


KEYING 


Ii  uted  by  The  Largest  Automobile  Works  to  tbii 
Country.  For  Keying  Geati.  Sprocket!,  Crmnka, 
etc.  to    Shafts 


WE  urn  4t  SIZES  OF  lEYS  AID  CUTTERS  tl  STU 


THE  WHITNEY  MANUFACTURING  CO, 

HARTFIRO,  COMM.,  U.  S.  A. 
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The  Winton 
Hydro^earbon. 

IPLICITY  STRENGTH 

EVERY  ARGUMENT  IS  UAOE  IN  FAVOR  OF  OUR  CARRIAGE. 
Leading  drivers  in  America,  whose   experience  with    mechanically  propelled  vehicles    place 
them  in  position  to  know,  will  say  that  the  quartette  of  virtues  possessed  by  The  Winton  is 
simplicity,  strength,  durability  and  speed. 

It  is  always  comforting  to  enjoy  the  perfect  ease  and  luxury 
of  locomotion  afforded  by  The  Winton  Hydro-Carbon  System 
Carriage.  It  is  the  carriage  for  all  occasions  during  the  four 
seasons. 

Early  orders  are  assured  of  prompt  delivery,  but  in  a  short  while  the  "waiting  list  "  will  be 
Speratingly  long    and    you   will    have  to    suffer  much   inconvenience    in  securing    rielivery. 

....SEND  FOR  CATALOG... 


DURABILITY 


SPEED 


The  Winton  Motor  Carriage  Co. 

CLEVELAND,  O.,  U.  S.  A. 


wmmmX^BBj^  Eutem  office,    120  Broadway,    New  York  City.  f' 

METAL  WORklltB 
MACKINERT 


S.  storage  Batteiy. 


The  only  Fully  Charged 
Battery  that  can  be  kept 
In  Stock  without  deterio- 
ration. 


Can  be  safely   shipped    lo 
any  part  of  the  world.   .   . 


2^    Volts 

5  Amp.   Hours 
Weight  2  lbs. 


M  OF  EVERT 

'^      DESCRIPTION 


Large 
Stock. 


Quick 
Delivery. 


S9m4  for 


ixe.) 


U.  S.  BATTERY  CO. 


253   BROADWAY, 
NEW  YORK. 


No.  >i  Monilor  or  Chuckinf  I.allie. 


The  Qarvin  jVlachine  Qo., 

Spring  and  Varlck  Streets, 
NEW  YORK... 

SALI«  AOINTSl 

P1>iLid«]|>lii«      Th«  Oarvin  MacbW  Co..  jt  N. jiti  St. 

Chtavo :     Matmtni,  MuwfiU  ft  Moore,  ma  S.  Canal  SC. 

Darin  :     Deuuclie  Uarvm  MaKtuqan-Pabrik,  A.  C,  17  burg  $tra«aa, 

Berbn  C  .Gvnnany. 

LADdon:     C.  W.  Burton.  Griffilhs  ft  Co..  LtulKaia  S4;Dar«,  Ltwlgmi«  Mill, 

Lcmdon,  E.  C.  Engianil 

IWia :    Moiiicomarr  «  Co.,  jS  Uout<i*ar4  Ma|ania,  PftrK  Fnncm, 


THE   HORSELESS   AGE. 


v*tiM«n 


A  PERFECT  AUTOMOBILE   EQUIPMENT. 


THE 


EMPIRE  BALL-BEARING  AXLE 


AND 


ROBERTS'   WHEEL. 


PATENTEO. 


*  tm9  awlt,  thoroughly 
H»tod  by  actual  u§o 
una*r  all  ela»»«s   of 

rehlcfoa,  ginng  por/oct 
taU'afactioft. 


£apoeimll/    ^a/rtw^ 
airtomaffami 
irucko.     09mm  : 
v»*ri  am4  fMC 

horn. 


NONE  SO  NEAR  ANTI-FRICTION. 

SUPERIOR  TO  ANY  OTHER  AXLE   FOR  ALL  KINDS  OF 

MOTOR    VEHICLES. 


AXLE    DEPARTMENT. 


THE  CHICAGO  5CREW  CO., 

Address  all  cummunkaliuns  to  the  Company. 


CHICAGO,  ILUP 


Send  for  Catalogue. 


EXPLOSIVE  MOTOR  NUMBER 


January  17th,  1900. 

LEADING    ARTICLES  .... 

The  Hydrocarbon  Engine  as  a  Source  of  Energy,  by  Elwood  Havmxs. 
General  Deductions,  by  Hknky  W.  Slkiss. 
The  Gasoline  Engine  Indicator  Diagram,  by  E.  C.  Ouvkr. 
Vaporizers  and  Carbureters,  by  llKRntMT  L.  Towt.»:. 
Ignition  and  Ignition  Troubles,  by  P.  M.  Heldt. 
Coils  and  Sparks,  by  H.  J.  Stoddard. 

The  Vibration  of  Explosive  Motors,  by  Hkrbbrt  L.  Towle. 
t  Gasoline  and  Gasoline  Mixtures,  by  E.  J.  Stoduard. 

Multi-Cylinder  Engines,  by  P.  M.  lUiin. 
Gasoline  Vaporizers  and  Carbureters,  by  Hksbv  W.  Stbuss. 
Balancing  a  Motor  Carriage,  by  E.  C  Ouvcr. 
Explosive  Motor  Data,  by  K.  1.  Ct-eco. 
Ao  Explosive  Motor  in  Detail,  by  R.  t.  Clkoo. 

72  pp.     PRICE,    lO  CENTS,  Stamps  or  Coin. 

SUBSCRIBE  FROM  JANUARY  1»t,  AND  YOU  WILL  GET  THIS   NUMBER.    $2.00  A   YtJ 

The  Horseless  Age,  ^ 

160  Nassau  St.,   New  York.. 


fe.  SO.  Feb.  11.  IMO. 


THE   HORSELESS   AGE. 

BOILKRS    AND     EnGINKS 

FOR    VEHICLES. 


STEAM    CARRIAGES. 


STEAM  CARRIAGE,  OOS-A-OOS  STYLE. 


CLARK 


UrrlMtt  B«Um.  CUm  A. 


.Engines  and  Boilers  Built  to  Order. 

III30  Stt&Ji  Deliver)  Wagons  and  M\im% 


VI  ' 


EDWARD   S.  CLARK.  crri.«rE.KiB..a«.B. 

ftSfiD  KTAnp«i  PAR  €iRocLAR«.  272  Ffccport  St.,  UarHson  Square,  Boston,  Mass, 


MOTOR   WHEELS- 


STEERING 

DEVICE 


WITH 


BALL 
BEARINGS. 


Mfi- 


'R I IVI S,   CRE9CEWT  Shape  and  Flat  Base 


FLARING    EDGES   IF    DESIRED. 


WESTON-MOTT   CO.,   Utica.  N.  Y. 


THE   HORSELESS  AGE. 


v«i.  iL  X*.  m  r<k 


STEAM  IS  THE  BEST  POWER  FOR  AUTOMOBILES 


Steam 


THIS  STYLE  NOW 
READY. 

OTHER  STYLES  TO 
FOLLOW. 


Motor  Wagon. 


Tpll  E  Carnage  illustrated 
^  here  is  one  that  will  sat- 
isfy the  most  critkal,  for  in  il 
is  combined  the  finest  L-arrtii|CC 
work  and  the  best  marhinttt. 
<kill  anri  workmanship,  and 
ib  ihc  most  pm  "  '  -"'  -iti*-" 
factory  plea?  one 

can  have.  j 


^J^ 


FOR  FULL  PARTICULARS  AND  PHOTOGRAPH  ADDRESS 

STANLEY    MANUFACTURING    CO, 

No.    117    LINCOLN   STREET.  BOSTON.  MASS. 


Diaiaaond    TTlres 


^- 


THB 

DIAMOND 
RUBBER  ax 

AKRON, 

a 


ARE 
/  t^d^^  EXCLUSIVELY  USED 

ON 

PUBLIC     AUTOMOBILES 

IN 

New  York, 

Boston, 

Philadelphia, 

Chicago, 

Investigate  their  Record  and  Learn  Something 
about  Cost  of  Operation  per  Mile 

MADE  iN^AKRON.  o     jHE    DIAMOND    RUBBER    CO. 


THE  HORSELESS  AGE. 

EVERY  WEDNESDAY. 

DEVOTED  TO  MOTOR  INTERESTS. 


Vox..  V. 


NEW  YORK,   FEBRUARY  14,    1900. 


No.  20. 


THE    HORSELESS    AGE. 

R  P.  IBO£B80LL,  Editor  and  Proprutor. 

E*CBucATioN  OrricK: 

AMexiCAit  Tract  Society  BuiLDino,  150  Nassau  Street, 

NEW    YORK 

t,  L  CLEGG,  MMNokal  Edttar. 

SUBSCRIPTION,  FOR  tub  Usitrd  States  and  Canada. 
$3.oo  a  year,  io  advance.  For  all  foreigTi  countries 
indaded  in  the  Postal  Union,  93.00. 

COMMUNICATIONS.— The  Etlitor  will  be  pleaswd  to  receive 
communicationB  on  trade  topics  from  any  antbentic 
soarce.  The  correspondent's  name  should  in  all  cases 
be  Kiven  as  an  evidence  of  good  faith,  but  will  not  be 
published  if  especially  requested. 

ty  One  neck's  notice  required  for  discontinuance  oi  change 
of  advertisements. 


Thr  Horselrss  Ack,  150  Nassau  Street.  New  York. 
Eateied  at  the  New  York  post-office  as  second  class  matter. 

On  account  of  ftae  exc«*«lvc  dlnconnl*  cfaau-sed 
by  Mew  Tork  tfttnkN  on  niiiall  clicck*  under  Ihclr 
ne«<r  rule,  aabflcrlbcrn  are  rcqaealcd  to  remit  t»y 
l>o«C  Office  or  Expreaa  niouey  order  or  K.  T.  dran* 

"The  Trust." 


Wc  still  sec  reftrcnces  to  the  automobile  trust  in  the  daily 
prcs*.  Such  a  concern,  we  arc  informed,  has  sold  out  to  "the 
trust,"  or  some  gentleman  ol  small  conscience  and  unlim- 
ited ignorance  of  the  subject,  posing  as  spokesman  for  "the 
iniit,"  fills  the  columns  of  the  papers  with  wild  lalk  of  some- 
body's palriits  which  "ihe  trust"  owns,  and  which  will  enable 
it  to  control  the  entire  motor  vehicle  industry  of  the  country. 

It  is  unfortunate  that  such  loose  talk  should  find  its  way 
into  (he  columns  of  our  newspapers,  but  accuracy  in  matters 
mechanical  or  commercial  is  scarcely  to  be  looked  for  in  the 
juml>le  of  scandals,  rnmors  and  sensations  that  are  served  np 
by  the  avcragEc  American  newspaper.  So  far  as  the  editor's 
knowledge  goes,  there  arc  two  tnisis  operating  In  this  field 
in  America  to-day— Ihe  Lead  Cab  Tnist  ard  the  Anglo-Amer- 


ican Trust  of  Pennington  and  Lawson.  Neither  of  t^icse  has 
any  solid  foimdatton  or  can  offer  any  statement  entitling  it  to 
the  confidence  of  the  investing  pnblic.  They  were  both  con- 
ceivrd  in  iniquity  and  have  been  bolstered  up  by  misrepre- 
sentation and  deceit.  The  final  disclosures  cannot  be  long 
delayed. 

tt  is  true  that  capitalists  of  large  means  have  been  pur- 
clia!^ing  motor  vehicle  patents  for  some  time  past,  probably 
with  ihc  intention  of  some  day  exacting  tribute  through  their 
ownership,  but  of  motor  vehicle  patents  tlierc  will  be  no  end. 
They  will  multiply  like  the  dragon's  teeth  of  old — too  fast  to 
be  fucccssfnlly  monopolirrd.  Steam  engines,  gasoline  en- 
gines, electric  motors,  storage  batteries  and  transmissinn  de- 
vices  are  all  old  and  well  worn,  and  the  number  of  permu- 
tations and  combinations  possible  under  these  general  heads 
is  legion. 

No  one  preparing  to  manufacture  motor  vehicles  need  be 
intimidated  by  the  threats  and  bluffs  of  these  alleged  trusts. 


Acetylene  Hotors. 


.•\  correspondent,  whose  letters  we  print  in  this  issue,  is  a 
Srm  believer  in  acetylene  as  the  coming  fuel  for  vehicle 
motors.  He  cites  the  odor  of  the  gasoline  vehicle  as  a  point 
in  which  it  cannot  compare  favorably  with  the  acetylene 
motor,  because  certain  proportions  of  acetylene  and  air  pro- 
duce odorless  combustion.  He  also  regards  acetylene  as  safer 
than  gasoline.  Price,  np  to  the  present  time,  has  been  an 
unsurmountahle  barrier  to  the  extensive  use  of  acetylene  for 
any  purpose,  but  he  is  of  the  opinion  that  in  another  year  we 
shall  be  able  to  buy  it  in  quantities  in  any  village. 

We  hear  !e«  of  acetylene  now  as  a  possible  motor  fnel 
than  wr  did  three  or  four  years  ago.  At  that  lime  many  ex- 
periments were  being  carried  on  in  Eurojw  and  the  United 
Stales,  with  the  object  of  iililirinsr  il  for  power  purposes;  but 
ihe  new  agent  was  found  very  difficult  to  control.  Its  ex- 
plosive force  is  tremendous,  and  manv  of  the  c.irly  cxpcri- 
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mentcn  fell  victims  to  its  unexpected  violence.  Mr.  Bron- 
son's  remark*  on  the  odor  of  gasoline  would  probably  apply 
at  well  to  acetylene-  Cenain  proportions  of  gasoline  vapor 
>ud  air  product  practirally  odorless  combustion,  but  the  dif- 
ficQhx  it  to  keep  these  proportions  uniform  in  the  varying 
contiitions  of  vehicle  tervicc.  tuch  as  variations  of  speed, 
lempcraiitre  and  ignition  difHcuUies.  It  is  not  exactly  clear 
lo  us  how  the  use  of  acetylene  would  affect  the  odor  of  the 
exhaust 

Jllolofs  of  tpecial  eonstrucUon  wmtld  undoubtedly  he  ncc- 
mtary  for  acetylene,  a*  the  heal  generated  from  its  explosion 
It  more  Intense  tlwn  that  produced  by  the  combustion  o(  the 
gxmline  mixture.  This  would  neeest<(ale  additional  enm 
plication.  The  co.it  of  calcium  carbide  will  doubtless  be  re- 
duci^d  gradually  from  this  time  on,  but  Mr.  Bronson's  slalr- 
meiie  that  it  will  be  posfihle  within  n  year  lo  purchase  it  in 
commercial  quanritio  and  at  an  available  price  in  any  village 
strikes  the  editor  as  somewhat  unguine.  However,  wc  have 
entertained  hopes  that  in  time  acetylene  would  prove  a  suit- 
able fuel  tor  vehicle  motors,  and  we  have  persistently  scanned 
the  current  automobile  literature  of  Europe,  where  most  of 
the  experiromtitijc  in  this  line  has  been  done,  for  newt  of 
practical  progre**  In  ihi<  direction.  Up  to  the  present  time, 
howrvcr,  wc  have  hccn  nnahle  to  team  of  any  subttanlial  e\'i- 
denre  which  could  give  stronger  color  ro  that  hope  Acety- 
lene scprn*  to  be  still  much  in  futuro.  while  gasoline  as  a  motnr 
{act  i«  a  present  fan. 

Wc  are  very  anxious  for  turtlier  light  on  the  potsibilitirs  of 
acetylene  In  this  field,  and  hope  some  of  our  readers  will  re- 
s]»iid  to  uur  reitaest  (or  (urilicf  Informailon. 


Storage  Battery  Test5. 

The  Automobile  Club  of  France  xnnounces  that  the  result 
ri'  I  teits  ti  diuippointing.  and  thai  the  tests 

»»'  nrxl  year.    The  artificial  shaker,  which 

wai  improvised  for  the  occasion,  was  not  in  working  order 
c>t<  \f  the  tirne,  or  the  results  would  have  been  more 

rfi  . :  ng  Btill.  .\firr  ihtp  ond  many  n^ore  indubitable 
proof*  of  the  shorteomings  of  the  storage  battery  for  vehicle 
•work.  ti  Cab  promnieri  should  revite  their  6gures  and 

cltttltc  -  'in  tackctotb  and  ashes. 


Competition   for  the   Lead   Cab  Trust. 


We  team  from  imstworihy  tourcea  that  the  l-e»d  Cab 
Trnsl  U  lo  Itavr  competition,  no«  in  stocfe  fobbrry.  hut  hi  the 

|.i;T'  •    '  .  -..        ..  ........  ^^^j 
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Cab  Co.,  and  these  vehiclct  wtU  toon  be  subjected  to  ft  tcM 
in  New  York. 

The  Lead  Cab  Trust  will  begin  to  realiie  at  tome  not  di»- 
Lant  day  that  while  the  automobile  stock  market  it  oa  the 
decline,  the  business  situation  it  improving  every  day  Tlic 
public  is  no  longer  satisfied  with  paper,  but  Is  detennined  lo 
have  motor  vehiclct.  The  gasoline  ptiblic  cab  la  a 
proposition;  the  Lead  Cab  is  impracticable. 


The  Automobile  Club*5  Exhibition. 


The  announcement  that  the  Automobile  Qub  of  AmcHca 
has  decided  to  hold  an  exhibition  of  motor  vehidet  next  fall 
will  be  welcome  to  all  friends  of  the  new  indnairy.  A  repre- 
sentative exhibition  nnder  the  club's  auspicet  will  correct  the 
crrcrs  of  the  past  and  give  a  new  impetus  to  the  moveiDcaK 
all  along  the  line.  The  shows  to  far  held  have  been  litd*  < 
better  than  travesties  of  a  great  industry. 

It  is  the  desire  of  the  club  to  secure  nritable  premftet  tor  an 
outdoor  exhibition,  where  the  vehicles  can  be  teeo  Sis  oftcra- 
tion.  and  where  prartiral  test!  and  competitions  can  be  made 
a  feature  of  the  programme.  In  this  manner  the  public  srill  be 
ah'e  to  get  tangible  evidence  of  the  reality  and  practicability 
of  the  motor  vehicle  and  will  rid  themselves  of  the  foAliah 
notions  in  regard  tn  it  which  daily  newspapers  and  irresponti- 
ble  promoters  have  fostered. 


Pivot  Steering. 

In  rHir  next  number  we  ahall  commence  the  imblicahon 
of  a  series  uf  articlci>  on  pivot  strrring.  These  papers 
appeared  in  ihr  pages  of  our  contempurary.  La  LooMDadtMll 
Automobile,  and  have  excited  considerable  atieniion  abreka4- 
The  author,  M  Boulct,  is  a  well  known  D.Sc.  of  rari*.  aisd 
an  enthusiastic  member  of  the  Automobile  Onb  of  France 
The  tcries  will  be  prepared  by  our  Mr.  Dcgg.  who  win  svd- 
come  any  criticisms  or  new  ideau  in  ihfa  dfrectloa  ol  molar^ 
vehicle  retearch. 


Kfotor  vehicle  promoters  are  showing  a  dbpoaitioa  lo  nwf- 
grate.  The  Anglo-AmcricaD  combiaation  has  c^nged  the 
scene  o£  its  operations  from  l^ndoa  to  New  York,  and  the 
i.rin\  Cab  Trust  has  invaded  the  City  o(  Mexico.  Perl 
when  the  nature  of  their  btniiir^t  i%  better  undcntood 
will  visit  more  distasti  dimr'. 


A^ 
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The  De  Dion-Bouton  Patents. 


Our  London  correspondent  last  week  conveyed  the  im- 
portant informalion  that  De  Dion  &  Bouton,  of  Paris,  France. 
inventors  of  the  jackctlcsj  motor  now  so  generally  used  on 
tricycles  and  voiturettcs  in  England.  France  and  other  Euro 
pean  countries,  are  proceeding'  against  alleged  infringers  of 
ihcir  patent  rights  in  several  countries,  and  propose  to  make 
an  aggressive  contest  immediately  wherever  patents  Iiave  been 
granted  to  them.  We  bcHcve  the  only  patent  they  have  taken 
out  in  the  United  Slates  on  small  gasoline  motors  refers  to 
the  ignition  device  illustrated  and  described  in  our  last  issue. 
We  shall  shortly  print  an  article  going  rather  mtntitely  into 
this  patent,  in  the  endeavor  to  determine  what  its  chief  fea- 
tures arc,  and  to  what  extent  tt  is  being  imitated  in  America 
to-day.  Mr.  Clegg's  "Explosive  Motor  ip  Detail."  in  our 
Explosive  Motor  Number,  is  l>elicved  to  avoid  infringment. 
and  several  foreign  manufacturers  are  producing  similar  mo- 
tors, which  are  claimed  to  be  free  from  liability:  but  the  claims 
of  the  De  Dion  patent  arc  very  broad,  involving  the  notched 
disk  in  combination  with  the  shoe,  and  some  interesting  liti- 
gation may  be  looked  for  in  this  country  before  the  validit)- 
of  this  claim  is  settled. 


Variable  Throw  Devices. 


We  wish  to  direct  attention  to  a  very  interesting  patent. 
described  in  this  issue,  on  a  variable  throw  lever  clutch  for 
motor  vehicle  driving.  Hundreds  of  inventors  in  all  parts  of 
the  United  States,  have  been  experimenting  on  different  forms 
of  direct  tran«mis*inn  for  gasoline  vehicles  to  avoid  the 
necessity  of  bells,  chairs,  gears,  etc.  The  one  general  ohiec- 
tion  to  ,ill  the^c  variable  throw  cranks  ha<t  hern  the  lost  mo- 
tion involved  and  the  tack  of  posiiivcness  of  the  gripping  dc- 
vice.  The  inventor  whose  work  we  now  illustrate  believes  he 
has  conquered  the  difficulty.  The  mechanism  is  highly  in- 
genious and  will  repay  careful  dissection. 

Any  of  our  subscribers  who  arc  willing  tn  solicit  sab«cription» 
for  TliF  TloRSKl,F9S  A<ir  fr"m  Ihcir  fellow  townsmen  are  re- 
quested to  communicate  with  ihc  Editor,  as  we  are  desirous  o/ 
entering  into  business  relations  wUh  such  partles- 


JVlotor  Vehicle  Franchise  Grabbers? 


Two  bills  have  been  introduced  in  the  Massachusetts  Legis- 
lature which,  if  ihcy  should  become  law.  will  convey  sweep- 
ing privilcRPS  for  the  nperalinn  <^.f  mntnr  cnrri:igr*  In  fto-jlon 
to  a  group  of  promoters  he.idcd  by  J,  Emery  Tlaninian.  Jr 
They  are  much  alike  in  purpose,  though  titled  and  worded 
diflfcrcntly.  and  they  revive  a  scheme  which  occasioned  some 


little  contention  in  the  Legislature  of  last  year.  The  prime 
feature  of  each  is  the  incorporation  of  a  company  to  build  a 
radial  elevator  lower  at  the  end  of  an  ocean  pier  which  is 
one  of  the  attractions  at  Marine  Park,  South  Boston;  but 
coupled  with  this  is  the  proposition  to  empower  the  company 
to  carry  passengers  to  and  from  the  lower,  "over  the  pier  at 
Marine  Park  and  through  adjoining  parkways,"  by  means 
of  motor  vchiclfs.  Now.  it  is  but  a  Few  hundred  feet  from  the 
nearest  city  thoroughfare  through  Marine  Park  to  the  pier, 
so  that  if  this  were  all  that  were  meant  by  the  phrase,  "through 
adjoining  parkways."  the  bill  could  not  be  taken  as  very  much 
of  an  inroad  on  the  restrictions  of  the  Boston  Park  Commis- 
sioners on  automobiles  (debarring  them  from  all  tlic  parks 
after  10:30  a.  ni.  and  before  9'30  p.  m.).  But  it  happens  that 
a  new  parkway,  called  the  Strandway.  is  now  under  constnic- 
llon,  which,  when  contplcted,  will  connect  the  Marine 
Park,  jutting  out  into  Boston  Harbor  from  South  Boston, 
with  the  new  Columbia  Road  Parkway,  and  thus  with  the 
great  chain  of  park  drives  included  in  Franklin  Park,  the 
Back  Bay  Fens,  and  inter\'ening  parks  bordering  the  south 
and  west  of  the  city  fwhich,  by  the  way,  in  time  will  be  con- 
nected with  the  corresponding  chain  of  parks  to  the  north 
and  eastward,  from  Middlesex  Fells  to  Rever  Beach  and 
LjTin  Woods).  Conserjuently.  it  is  held  by  many  that  if  this 
hi!]  goes  through  the  motor  carriage  clause  concerning  the 
parks  will  be  a  privilege  of  inestimable  value,  since  it  will 
give  the  company  practically  a  free  nm  of  the  parks  in  the 
verv  face  of  the  Park  Commission's  prohibitory  regulations. 
Under  the  bill,  it  is  held,  there  would  be  no  need  for  the  com- 
pany to  use  the  city  thoroughfares  at  all,  since,  with  the  com- 
pletion of  the  Strandway.  it  would  have  opportunity  in  the 
parks  alone  for  an  automobile  service  that  might  prove  highly 
remunerative,  even  without  the  construction  of  the  radial 
lower  a!  an  ob)eclive  point,  or  terminal,  especially  since  the 
street  car  lines  at  present  can  merely  cut  the  park  system  at 
various  distinct  point*,  without  affording  any  continuous 
transport  at  ion  from  point  to  point  over  the  parkways. 

When  the  hill  for  this  tower  and  its  attendant  motor  priv- 
tlegrs  was  introduced  last  year,  tt  was  put  through  the  mer- 
cantile affairs  committee,  to  which  it  was  referred,  with  prac- 
tically no  nppo.'iition.  and  with  almost  no  comment,  except 
llic  few  words  of  explanatinn  offered  by  a  representative  of 
the  promoters,  But  when  it  was  reported  favorably  in  the 
House  of  Representatives,  the  Park  Commissioners  at  length 
were  aroused  to  its  real  significance,  and  Chairman  Charles 
E.  Siratton  at  once  exerted  all  his  influence  to  have  the  bill 
downed.  After  brief  discussion  on  the  flousc  floor  it  was 
recommitted.  Mr.  Stratton  appeared  before  the  committee 
and  explained  his  opposition  to  it.  and  in  spite  of  the  effort 
of  5ever.ll  of  the  members  of  the  committee  to  have  the  con- 
struction of  the  tower  authorized,  the  bill  was  sent  to  the 
Ifouse  for  the  second  time,  this  time  with  an  adverse  report 
on  it    That  ended  it  for  that  year. 

The  bills  of  this  year  are  two,  one  asking  for  the  incorpora- 
tion of  the  "Marine  Park  Tower  Co.,"  and  (he  other  for  the 
incorporation  of  the  "First  Motor  Vehicle  Co."  Both  pro- 
vide for  the  building  of  the  tower,  the  running  of  motor  vchi-  . 
cles  as  outlined  above,  and  also  the  carrying  of  passengers 
to  the  top  of  the  tower  by  elevators  or  otherwise,  the  main- 
tenance of  an  amphitheater  in  the  tower,  and  observatory, 
jibirrs  for  rrfrr=linient,  amn«emcnt.  games  and  entertainment. 
as  well  .^s  the  (mri-hase  Irnni  the  city  or  other  persons  of  land, 
buildings  and  locations  needed  to  enable  the  company  10 
carry  out  its  plans  in  connection  with  the  tower. 


12 


THE   HORSELESS   AGE. 


V«L  L  K* 


No  riotor  Vehicles  In  this  Cemetery. 

The  directors  o[  Forest  Hills  Cemetery,  one  of  the  most 
beanttiul  cemeteries  in  tlie  Bost<in  f  Mass.)  tjt-itrici,  have  barred 
out  all  Automobiles.  They  placed  a  sittn  at  their  entrance  a 
few  days  ago  aonouncing:  "Autoaiobiles  not  allowed  in  Ihia 
cemetery;"  and  only  horse-drawn  carriages  will  hereafter  be 
allowed  entrance.  The  directors  have  followed  in  this  action 
the  courite  tnken  by  the  Roiton  Park  Coinniisston,  much  ol 
whose  domain  lies  almrsi  contiguous  to  the  cemetery,  and 
the  reason  given  by  the  cemetery  people  is  substantially  the 
same  as  that  of  the  Park  Board.  They  are  afraid  automobiles 
will  frishten  horses.  A  correspondent  o(  The  Horseless  Age 
tuked  Secretary  Potter  of  the  cemetery  corporation  for  the 
reasons  in  detail  for  shutting  out  the  automobiles.  The  sec- 
retary said:  "We  have  a  large  number  of  lots  here  which 
wc  are  bound  to  keep  in  order  perpetually,  making  good  any 
damage  that  may  be  caused  Some  of  these  lots  contain 
monuments  valued  at  sr\-eral  thousand  dollars  each.  If  a 
runaway  should  occur,  yon  can  see  that  a  great  deal  of  dam- 
age might  be  caused.  If  an  automobile,  for  instance,  should 
eu'ld'-iily  approach  a  funeral  prnce^mton,  ihcre  might  be  a 
deal  of  trouble.  My  experience  has  been  that  some  horses 
can't  Bet  used  to  an  automobile,  and  with  «o  much  valuable 
property  in  our  charge,  we  do  not  care  to  lake  any  risks," 

The  order  hits  some  of  the  very  lot  owner*  nf  the  cemetery 
Richard  H.  Lufldn.  for  instance,  has  been  accustomed  to  run 
out  from  lown  In  his  own  automobile  tn  his  tot;  but  on  his 
last  trip  he  had  to  leave  ibe  automobile  at  the  entrance  and 
proceed  to  the  lot  on  foot  Some  of  ihe  outside  automobilisis 
have  been  in  the  habit  of  cutting  thif>ngh  the  ernicter>'  when 
out  For  i  ride:  but  nil  will  now  have  to  keep  oat.  Secretary 
Potter  say^  the  directors  do  not  object  to  aulnmobiles  in 
IhemscJves,  but  merely  fear  the  damage  When  hor«es  have 
become  accustomed  to  them  the  ban  will  be  removed. 


Automatic  Ig^nlter  for  Steam  Vehicle 
Burner. 


Automobile   Regrulations  of 
Brookline,  Mass. 


Br'Ktkltnr.  V  '   'e<i  mwn  near  Unsinn.  noted  for  its 

fine  residence  I  drirci,  has  been  a  mecca  (or  automo- 

biliils  ever  sincr  ihcy  Ue^an  tn  be  at  all  cnninion  in  this  neigh- 
li  >rhnod,  but  now  Brookline  has  found  it  advisable  to  place 
restrictions  on  horseless  v^lclca.  The  niles  idopted  by  the 
Selectmen  are  as  foltows: 

I.  No  aultimobile  used  either  wholly  or  in  part  in  the  town 
of  Brnuklinr  «hal1  be  run  within  the  limits  of  said  lown  at  a 
mic  of  -tpeed  ftr^Mcr  than  m  mile«  an  hour. 

3.   Fvcry  piiblir  autiifi-  1  riilier  whully  or  In  part  in 

the  town  of  Rrofikline  ;   ihc  numlwr  of  its  license  in 

a  contptcuoQB  place  >n  the  rear  of  the  carriage  in  figures  n( 
.Krabic  characlen,  not  less  than  3  in   In  height 

%  Every  person  In  charge  of  an  automobile  waiting  for  pas- 
•rnir'n  in  any  street,  square  or  pafatie  place  in  Bronktjne 
shaH  obey  the  direetiont  of  any  p«illrr  officer  respecting  the 
plapce  nf  itanding.  and  the  ronte  t>t  be  taken  when  gning  in 
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feil  and  pay  foe  ce<h  offw!*  a  S*^  fiol  esceeiHng  **» 


K    II.  I.yon,  Englewni>d,  N.  J.,  has  devised  man 
fincmcnts  and  impruvcmcnts  fur  nttjlur  carrtagrf.  ^ 

idea  is  an  automatic  elrerric  lighter  for  his  Lncomobde  boiler. 
It  ceniisls  of  two  dry  cells  and  a  6-in.  coil,  the  latter  faiteisc*! 
on  the  inside  of  the  carriage  body  and  Uie  former  carried  to  tbe 
tool  box,  and  a  magnet  and  a  vibrator  The  stem  q(  (be 
igniter  elands  permanently  in  one  of  the  air  holes  o(  the 
burner  and  is  supported  on  a  bracket  screwed  to  the  wood 
w^rk  underneath.  Tile  device  is  operated  from  the  aeat  by 
pressing  a  button  and  turning  on  the  fuel,  when  tbe  bun  of 
the  vibrator  wdl  give  notice  if  the  effective  cporit  hu  berti 
obtained,  thus  avoiding  waste  of  fuel. 

One  great  advantage  of  this  automatic  lighter  U  the  ta«c 
with  which  the  fire  can  be  extinguished  and  relighted,  prt- 
venting  blowing  off  of  the  boiler  and  coQW^ocnt  (risbteaiat 
of  horses. 

The  mantifaclurcr  of  the  device  is  A.  L.  Boffari.  113  Lilh- 
eriy  St.,  Kew  York,  a  specialist  in  electric  lighting. 


notor  Hails  Collection  Recommended. 


Owing  to  the  mcccss  aticnding  the  fr  .n  the  Ci^- 

leclion   of   mail    by   motor   vcbic'es    at    "t>  ^>n,    D.    C- 

PosImaMer  Mcrritt,  of  that  city,  ha«  recommended  itt  the 
Postmailer-Cieneral  the  adoption  o(  mntor  vrbirles  (nr  this 
purpose  in  all  nur  large  cities 

The  matter  is  now  in  the  hands  of  First  Aislstant  Poal* 
masier-Ceneral  Heafh.  who  is  strongly  in  favor  at  the  nnr 
service.     Prohablv  it  will  be  some  time  lietorr  ■  ■  .•■♦ 

generally  will  he  r<juippi»d  with  the  service.  <>  -"t 

that  there  is  no  monrv  available  out  of  ihr  '  . 

lion  for  the  purchase  of  a  large  number  of  »:,!:;_„  _    1- 

gress  will  undoubtedly  be  asked  tn  include  an  ansnoat  for  tUui 
purpose  in  its  next  postal  approprialtoti. 


The  Autocar  Co.   Raises  Prices, 


The  Aotncar  Co..  Piltsfaarir.  Pa^  tn.«erted  an  aderrtisemesit 
in  The  Horseless  Age  .1  few  flmhth*  ago  tn  the  rffeel  thai 
tbey  were  manufacturing  a  light  mnohont  a|  the  eitrenselv 
tow  price  of  $500.  This  price,  they  stale,  seas  liaseil  un  mo- 
tract*  for  material  made  almost  a  year  ago,  THeie  eT»nlr*cf* 
having  expired,  and  a  large  tnf*Tes«e  in  wages  bemg  deman«W4 
bv  workmen,  they  cannot  at  this  time  and  un*J*^  present  eoo- 
ditions  make  a  vehicle  for  this  price  without  «richt!n«  Ott 
work  or  btiying  inferior  material.  Hence,  thrv  have  rvtnnrf- 
elrd  their  runaHnnt  pattern  and  nitrd  the  price  to  ((^sq.  tr* 
which  a  sman  additional  cost  will  he  added  lor  Inthrr  top  an4 
»'M*cial  fittings. 

The  company  will  be  in  their  new  fariwy.  kittled  at  \rrf 
more.  Pa..  in«t  out  of  Philadelphia,  about  April  t  and  all 
orders  which  have  been  placed  vilb  the  comtkiny  wfti  be  Ar- 
llvered  from  the  i^w  factorv  A  large  force  of  men  wtll  h* 
nnploved.  and  the  idaat  w-M  he  ritn  hf  atiinmatSe  marWnerv, 
and  the  worV  wtM  he  d.-^ne  in  dnpliratr      TTi  ■        •  rn  6H 

■,ti  ih^*  fifc**-"!  •tr*^rf  !•»■  Xf^*-  ?      Tbe  Cat'  '- 

.  iUt.    r  •'1 

^•e  wilHin  the  next  fei»  mttk*. 
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AUNOR  HENTION. 

C  S  Sciiniick,  Catawissa,  Fa.,  i&  building  a  steam  curriBgc. 

Owners  of  aatoiuobilcs  used  for  hire  in  Chicago,  III.,  arc 
said  loi>e  preparing  to  contest  the  new  license  law. 

The  Monroe  Autumubilc  Transportation  Co.  lias  been  or- 
izcd  by  Stroudsburg.  Pa.,  capitalists. 

Postmaster  Wilson,  Urooklj^n,  N.  V..  is  experimenting  with 
a  LoLOtnobilc  (or  the  cultectiun  of  mail. 

The  Locomobile  Co.  oi  America  has  leased  the  plant  of  the 
Spiers  Mfg.  Co.,  East  Worcester,  Mass.,  as  additional  factory. 

The  Stanley  Mfg.  Co.,  Lawrence,  Mass.,  have  received  an 
order  from  England  tor  carnages. 

The  Oneida  Rubber  Tire  Co.'s  steet  rim  businesa  has  been 
consolidated  with  that  o(  the  Weston^Mott  Co.,  Utica,  N.  Y. 

Tile  Pennsylvania  Rubber  Ca,  Krie,  Pa.,  arc  introducing 
a  new  motor  vehicle  tire  called  the  Middlcton  Tough  Tread 
Tire.    It  has  a  number  of  novel  features. 

Charles  ti.  King,  Detroit,  Mich.,  ij  now  connected  with 
the  Olds  Motor  Works,  of  tliat  city,  and  is  devoting  lus  aitcn- 
tiOQ  10  the  marine  engine  deparinienL 

The  Keating  Wheel  &  Automobile  Co.,  Middlctown,  Conn., 
is  being  reorganized  to  provide  for  the  raising  of  $juo,uoo  to 
carry  on  the  automobile  business. 

Charles  £.  Foster,  a  well-known  patent  attorney  and  con- 
sullmg  cnguteer  oi  Washington,  D.  C,  has  been  granted  the 
6rsi  Locomobile  license  in  that  city. 

The  Woods  Electric  Vehicle  Co.,  of  Wiscoiuin,  has  been 
organized,  with  $100,000  capital,  10  operate  Lead  Cabs  in 
Milwaukee. 

The  Stringer  Automobile  Co.  has  been  organized  at  Marion, 
O-,  with  $30,000  cnpiUl,  10  manufacture  gasoline  vehicles 
invented  by  J.  W.  Stringer. 

The  Philadelphia  Exposition  Association  has  decided  to 
defer  the  automobile  exhibition  it  had  under  consideration  for 
another  year. 

The  Aldermen  of  Paterson,  N.  ).,  have  granted  a  franchise 
10  the  Union  Transit  Co.  to  run  motor  vehicles  in  the  city 
on  condition  that  the  company  pay  to  the  city  on  Feb.  i  of 
each  year  3^^  per  cent,  of  its  gross  receipts. 

.V  new  corporation  under  Virginia  laws  is  (he  Autocareite 
Co.,  capital  $^00,000,  organized  tu  build  and  operate  motor 
vehicles  in  Washington,  D.  C.  O.  G.  Staples  is  president  and 
W.  E.  Schneider,  secretary. 

Albert  Freeh,  Newark.  N.  Y..  has  purchased  the  gasoline 
engine  business  of  VV.  E.  Walkins  and  A.  J.  Short,  Phflps, 
N.  y.,  and  removed  it  to  Newark,  where  he  will  manufac- 
ture launches  and  automobiles. 

The  Goodyear  Tire  &  Rubber  Co..  .\kron.  C.  are  distrib- 
uting a  hamlsomc  lithograph  of  their  trade  mark,  in  which 
the  lire  serves  ne  the  frame  uf  the  picture  of  a  pretty  woman  in 
t(Ay  colored  ;ittire. 
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The  Locomobile  Co.  oi  America  has  taken  possession  of  the 
old  plant  of  the  Liberty  Cycle  Co.,  Bridgeport,  Conn.,  and 
will  cvcniually  concentrate  there,  moving  its  Newton  and 
Wcstboro  plants  ttnther  and  employing  a  large  force  of  hands. 

The  Shelby  Steel  Tube  Co.  of  America  was  recently  incor- 
porated in  New  Jersey,  with  $15,000,000  capital,  to  manu- 
facture metal  tubing  for  use  in  vehicles  and  other  arts.  Of 
the  capital  stock,  $6,000,000  Is  preferred,  witli  7  per  cenL 
cumulative  dividends. 

It  is  reported  ihai  the  AhkIo- American  Rapid  Vehicle 
Co.  is  arranging  for  the  rental  of  the  ground  floor  of 
the  old  Victoria  Hotel  property,  at  Twemy*sixth  St.  and 
Broadway.  They  have  been  keeping  their  vehicles  in  the  old 
car  stables  on  Sixth  Ave.  and  Forty-fourth  St 

t 

Ough  &  Waltenbaugh.  the  engineers  who  designed  the 
Eureka  gasoline  carriage  described  in  our  Explosive  Motor 
Number,  have  removed  from  San  Francisco  to  Chicago,  111., 
where  they  will  manufacture  it.    Their  new  address  is  Stock 

Exchange  iJuilding. 

J.  A.  Webb,  a  citizen  of  Chicago,  111.,  has  sued  the  tlUnois 
Electric  Vehicle  Transportation  Co.  for  $5,000  damages  al- 
leged to  have  been  caused  by  a  collision  between  a  buggy  in 
which  the  plaintifT  was  riding  and  one  of  the  company's  Lead 
Cabs. 

E.  H  Culler,  of  the  Elcktron  Mfg.  Co.,  Spring6eld,  Mass.. 
and  H.  A.  Knox,  an  employee  of  the  same  company,  have 
organized  a  new  company,  called  the  Knox  .\utomobiIc  Co., 
for  the  manufacture  oi  ga&oline  vehicles  invented  by  them. 
The  capital  Mnck  is  $50,000,  and  the  otTicers  are  as  follows: 
W.  E.  W^right,  president;  H.  A.  Knox,  vice-president;  E.  H. 
Cutler,  treasurer,  and  Albert  E.  Smith,  secretary.  The  plant 
o(  the  Waliham  Watch  Tool  Co.  will  be  leased  for  «  factory. 

The  Oceanic  Automobile  Co.  has  been  incorporated  in  New 
jersey,  with  $400,000  capital,  l>y  New  York.  Philadelphia  and 
AtUntic  City  capitalists,  tu  operate  automobiles  in  Atlantic 
City.  It  is  an  offshoot  ol  the  Electrical  Development  Co.,  of 
Philadelphia,  and  the  olTiccrs  arc:  Reginald  A.  Kennedy,  of 
Hamilton.  Ont.,  of  the  Electrical  Canadian  Power  Co.; 
Charles  S.  Lee,  of  New  York,  general  passenger  agent  of  the 
I-ehigh  Valley  Railroad;  E.  B.  Byington,  of  Philadelphia; 
Cliarles  H.  Wallers  and  Richard  F.  Leper,  also  of  Philadel- 
phia; A.  M.  Jordan,  William  H.  Banlcti  and  others,  of  At- 
lantic City. 


Pennington's   ''Peculiar   Statements.'* 


Unless  our  American  correspondent  has  misunderstood  blm. 
Mr,  Pennington  appears  to  be  making  some  rather  iwculiar 
statements  in  the  United  Stales.  It  would  appcir  that  he 
labors  under  the  impression  tha*.  thonitands  of  his  vehicles 
arc  under  contract  to  be  made  in  thih  country.  Of  course, 
we  do  not  say  that  it  is  not  so.  but  wc  confess  we  have  so 
far  failed  to  come  across  the  vehicles,  even  one  at  a  time,  still 
less  in  their  htindreds  or  thousands.— Tbe  Autocar. 
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COMMUNICATIONS. 


Theoretical   Questions   Relative  to  Our 
Explosive  Motor  Number. 


Detroit,  Mich.,  Feb.  7. 
Editor  Horseless  Age: 

In  the  Hxplusivc  Motor  Number  oi  The  Hor&clcss  Age  arc 
some  things  thai  1  wish  tu  inquire  further  concermug: 

Why  does  Mr.  Towle  say  that  the  vapor  oi  gasoline  has  a 
spceihc  gravity  o(  1.5  to  a.5,  relative  to  mri'  1  have  been  led 
to  believe  thai  ii  v/ds  rather  from  2.5  to  3.5. 

]  hope  soon  to  see  reliable  data  upon  this  importaui  point 
obtained  under  the  patronage  oi  The  Horseless  Age.  Surely, 
we  should  understand  the  material  with  which  we  have  to 
deal.    This  should  help  us  to  dear  up  avduy  duubiiul  poiots. 

I  was  much  interested  m  the  article  by  i'rotessor  Uliver  on 
the  "Gasoline  Engine  Indicator  Diagram."  Why  docs  be 
assume  an  exponent  for  V  of  1.41  in  his  fundamcnial  equa- 
tion? 

This  ffivcs  a  line,  1  tmderstaud,  a  liitle  steeper  than  the 
adtabatic  for  air.  For  a  gks  engine  1.37  ii>  the  ejtponeiit  fur 
the  adiabatic  curve,  and  Vroi'cssur  Ferry  says  that  the  value 
nxdy  be  slightly  greater  than  1.37  for  a  gasoline  engine,  i 
haw  thought  that  it  was  not  to  be  expected  that  the  expan- 
sion line  would  mure  than  roughly  approximate  the  adiabatic. 

'Ihe  following  are  some  exponents  of  V,  worked  out  from 
acuiaJ  diagrams  by  eminent  authorities  quoted  by  Professor 
Robinson: 

Ci>iniin»iioi)  tufntukm 

OUo    i.335  1.363 

Atkitison  I<399  t>305 

Cirillin   1.262  t.373 

Crossley  (Otto)  ...1.36  or  1.38        1.433 

Atkinson 1.205  1.264 

<^riflin   „ 1.345  i-3S 

Average i  .304  i .  348 

The  compression  line  in  the  interesting  diagram  given  by 
Pruftssor  Oliver  seems  remarkably  low.  Assuming  the  pres- 
sure at  the  commencement  of  compression  as  14  lbs.,  the  ex- 
ponent of  V  that  would  give  7S  lbs.  compression  would  be 
about  1.17.  With  MI,  the  linal  pressure  would  be  107  lbs.,  i( 
my  figures  are  correct,  although  ia  the  iheoreiical  curve  given 
the  final  pressure  seems  to  be  less  than  too  lbs. 

The  given  theoretical  expansion  Hne  seems  to  indicate  S7 
lbs.  at  the  end  of  the  out  stroke,  and  therefore  the  theoretical 
pressure  at  a  volume  of  103  cu.  in.  would  be  about  438  lbs., 
or  .ibout  104  lbs.  higher  than  the  actual  pressure.  The  large 
ratio  between  the  actual  explosion  and  compression  pressures 
might  be  thought  to  be  due  to  the  fact  that  the  compressed 
charge  was  comparatively  cool  just  before  ignition. 

Is  it  nut  jusi  as  well  to  assume  an  exponent  i  or  i.33>i,' 
so  thai  we  will  have  whole  numbers  to  deal  with,  and  may  use 
a  table  of  square  and  cube  roots? 

This  exponent  would  give  us  a  compression  of  about  96  lbs. 
to  100  lbs.,  and.  assuming  a  final  expansion  pressure  of  51.5. 
the  theoretical  explosion  pressure  would  be  about  354  lbs. 

The  diagram,  as  measured  by  a  planimcter,  seems  to  indi- 
ca:c  about  ^,700  foot-pounds  per  stroke,     A  formula  derived 


upon  the  assumption  of  an  exponent  of  }  for  V  ««ou]d  give 
atiout  2.500  tool'pounds  per  stroke. 

\N  ith  ihe  cool  comprcsjicd  charge  imusUal  t&Citsxy  it  to 
be  expected. 

1  wish  Mr.  Clcgg  would  tell  us  what  units  to  substitute  10 
the  loruiulas  on  page  51-  Arc  b  and  d  to  be  uken  in  meters, 
centimeters,  feet  ur  indies^  It  seems  to  me  that  the  amount 
of  cumprcssiou  will  have  to  be  taken  into  account. 

li.  J.  STODDARD. 


Variable  Throw  Lever  Clutch. 


Buffalo,  N.  v..  Feb.  6. 

Editor  Horseless  Age: 

Referring  tu  my  patents,  just  issued,  and  to  my  experi- 
mental wagonette,  photograph  of  which  I  inclose  you.  it  may 
be  interesting  to  yuu  to  know  the  results  ol  my  work  m  my 
ellort  to  produce  a  horseless  wagon  thai  is  capable  of  doing 
heavy  duty. 

My  experiments  with  a  lever  clutch  of  variable  throw  have 
demonstrated  that  I  can  give  a  positive  and  unlimited  speed 
to  the  wheels,  either  backward  or  forward.  I  thus  produce 
a  wugou  capable  oi  any  speed  desired,  without  the  aid  of  any 
couipiicated  gearing,  belling,  or  friction  mechanism.  Wiib 
tlic  adjustable  wrist  ptn,  adjustable  whtlc  in  motion,  and 
auiutnaticaJly  balanced,  1  have  dt-monstrated  that  I  can  swap 
speed  for  power — i.  c.,  by  shortening  the  throw  reduce  the 
speed  of  the  macluiic,  and,  at  the  same  iime,  double  up  on 
the  power.  For  example,  take  a  4-in*  throw  crank,  with  the 
motor  producing,  say,  2-h.p.  Drop  the  crank  down  to  56-in. 
throw,  and  it  is  evident  that  the  power  is  increased  to  if^b-p. 
Of  course,  the  speed  of  the  vehicle  is  reduced  thereby,  but 
if  the  power  can  be  obtained  in  this  manner,  I  contend  that  it 
is  the  solution  of  the  trucking  problem.  With  ray  variable 
speed  running  gear  it  is  immaterial  what  power  is  used- 
steam,  gasoline,  electricity  or  air. 

On  my  experimental  wagonette  I  used  two  Bcnz  gasoline 
motors,  5-in.  x  7-in.,  25  per  cent,  of  the  stroke  allowed  for 
compression.  The  vehicle  weighs  2,700  lbs.,  and  I  have  hauled 
3,000  lbs.  of  men  and  boys  without  any  apjiarent  effort  on  the 
motor.    Your  Iruly,  A.  J.  MARTIN. 


Advocates  Acetylene. 

Ottawa,  Canada,  Feb.  la 
Editor  Horseless  Age: 

I  was  mucli  interested  in  (he  contents  of  the  Explosive 
Motor  Number  of  The  Horseless  Age.  but  must  confess 
same  disappointment  at  the  limited  reference  to  acetylene  gas 
as  a  prospective  power  for  automobile  work. 

Those  who  have  looked  most  thoroughly  into  the  merits  of 
calcium  carbide  seem  to  consider  that  it  will  ultimately  prove, 
all  things  considered,  a  more  satisfactory  power  for  such  re- 
quirements than  any  yet  tested.  Following  are  the  reasons 
for  .*;uch  belief; 

^'ou  have  probably  noticed  at  different  times  the  criticisms, 
on  account  of  odor,  urged  in  Paris  against  all  vehicles  pro- 
pelled by  gasoline.  I  am,  of  course,  aware  that  manubc- 
turers  of  ea.snline  carriages  claim  that  these  odors  are  reduced 
to   a    minimum:    but    that    minimum,    though    perhaps   never 


laps  never       m 
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notice<l  by  the  happy  rider,  is  very  disagreeable  tu  bystanders, 
li  wc  may  judge  by  Uie  ample  evidence  given.  And,  in  evcoi 
of  a  number  oi  such  vehicles  traveling  wtthin  ihu  limits  uf 
one  oi  uur  cily  blocks  (.which  comlitiun-i,  you  will  atlmit,  arc 
tu  exist  in  the  very  near  taturc),  the  '  minmiiuii"  vite  odor  oi 
each,  added  to  all  ol  the  uthcis,  would  certainly  be  sullicicnt 
lo  warrant  ihc  (question,  "Is  there  no  substitute  by  which  thi& 
aroma  can  be  di;^pcnscd  with?" 

Vou  are  no  doubt  aware  that  acetylene  gas,  when  exploded 
in  combination  with  certain  proportions  oi  air,  emits  abso- 
lutely no  odor,  and  that  the  proportions  best  suited  for  motor 
purposes  arc,  iortunatcly,  those  giving  otl  no  odor.  Such 
being  the  case,  will  not  the  gasoline  vehicles  l>c  apt  to  be 
legislated  against  sooner  or  later  and  ruled  oS  trom  our 
more  frequented  thoroughiares-^ 

In  other  words,  the  public  has  certain  rights,  and  iE  their 
na^al  organs  are  seriously  offended,  there  would  seem  to  be 
but  one  result  were  an  inoffensive  substitute  known. 

Continuing  the  comparison:  Acetylene  gas  has  no  more 
limitations  than  gasohnc,  as  the  calcium  carbide  can  be  read- 
ily stored  and  carried  aa  gasoline  when  a  long  run  is  desira- 
ble, and,  though  the  supply  throughout  the  country  is  now 
very  limited,  wittiiu  the  coming  year  one  will  undoubtedly 
be  able  to  renew  his  supply  in  most  any  country  village  m 
the  land. 

At  present  prices  of  carbide,  the  cost  oi  operating  would,  oi 
course,  be  greater  than  with  gasoline;  but  as  the  ntarkei 
becomes  suppUed  the  cost  will  be  reduced,  whereaii,  the  ten- 
dency oi  gasoline  is  constantly  upward;  so  the  ultimate  dii- 
ference  need  hardly  be  given  serious  consideration,  especially 
in  connection  with  a  pleasure  vehicle,  as  the  cost  is,  com- 
paratively speaking,  a  mere  bagatelle. 

I  can  hardly  agree  with  the  statement  made  by  your  Mr. 
Clegg  that  "if  the  gas  Is  to  be  generated  en  route,  the  weight 
and  complication  may  offset  tlie  otlier  advantages  ot  the 
hydrocarbons  now  in  use."  From  what  I  have  seen  of  dilfer- 
cnt  makes  oE  generators,  one  of  very  simple  construction  and 
no  great  weight  should  be  sufficient,  and,  as  the  gas  would 
be  used  as  generated,  no  reservoir  of  unwieldy  capacity  would 
be  necessary.  It  strikes  lue  that  a  very  simple  and  practically 
automatic  generator  can  be  easily  constructed  for  such  pur- 
poses. 

The  motor  accompanying  would,  oi  course,  be  some  good 
type  oi  gas  engine,  with  construction  so  altered  as  to  admit  a 
proper  mixture  of  gas  and  air. 

I  have  been  very  anxious  for  some  time  past  to  secure  a 
good  horseless  vehicle,  but  I  do  not  wish  one  which,  within 
twii  or  three  years,  may  be  relegated  to  ihc  back  streets  of 
our  city  on  account  of  its  vile  odors;  hence,  I,  with  very  many 
others,  look  upon  calcium  carbide  as  the  ideal  power  for  auto- 
mobiles. 

For  nearly  a  year  now  t  have  scrutinized  very  closely 
every  issue  of  The  Horseless  Age  for  news  ot  something  being 
accomplished  with  calcium  carbide  as  a  power  for  small  mo- 
tors, but  in  vain.  I've  no  doubt  some  arc  experimenting 
quietly  in  this  direction,  but  I  feel  that  tangible  results  would 
be  attained  more  promptly  if  the  full  merits  of  calcium  car- 
bide for  this  purpose  were  put  into  print  and  agitated  from 
lime  to  time  in  such  a  publication  as  The  Horseless  Age. 

I  have  made  no  reference  to  the  much  greater  safety  of  the 
carbide  over  gasoline  for  carriage  purposes.  This  will  be 
admitted  by  any  unprejudiced  person  who  is  familiar  with 
the  nature  of  the  two.  and  is  a  very  important  feature. 

I  Bave  not  written  this  at  all  as  an  article  for  publication, 
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nor  do  1  ask  ior  a  reply  oi  any  kind;  but  simply  to  indicate 
to  you  the  channel  in  which  the  Uioughts  of  a  large  number 
arc  running  in  connection  with  this  subject. 
Very  truly  yours, 

W.  G.  BRONSON. 
P.  S, — One  other  advantage  the  use  of  calcium  carbide 
would  have  over  gasoline  lies  in  the  lact  that  the  lamps, 
requisite  for  night  service,  would  never  require  any  attention, 
as  they  would  take  the  acetylene  gas  direct  from  the  gener- 
ator supplying  gas  for  the  propulsion  of  the  vehicle,  and 
would  consequently  always  be  in  readiness  when  the  cfrriagc 
might  be  in  use. 

rioment  of  the  Spark. 


Ubrichsville.  O.,  Feb.  6. 
Editor  Horseless  Age: 

In  your  issue  of  Jan.  31  Mr.  Struss  claims  there  is  spark 
only  at  break  oi  primary  circuit. 

He  is  undoubtedly  correct,  for  wc  find  the  following  in 
Sylvanus  P.  Thompson's  "•  E^lemcntary  Lessons  in  E^lcctiic- 
iiy  and  Magnelism,"  pages  36?  to  373-  Speaking  of  induction 
cAh  he  says:  "The  object  of  the  interrupter  is  to  make  and 
break  the  primary  circuit  in  rapid  succession.  The  result  of 
lhi»  is,  at  every  'make,'  to  induce  in  the  outer  "secondoxy*  cir- 
cuit a  mtmicntary  inverse  current,  and,  at  every  break,'  a  pow- 
erful momentary  direct  current  The  curreots  at  'make'  axe 
suppressed.    ♦    *    • 

"The  extra  cnrrent  due  to  self  induction  on  'making'  cir- 
cuit is  an  inverse  curcnt.  and  gives  no  spark;  but  it  prevent* 
the  battery  current  from  rising  at  once  to  its  full  value." 
Respectftilly. 

E.  S.  WOODHORNE. 


Hore  Explicit  Information  Wanted. 

Reading,  Pa..  Feb.  9. 
Editor  Horseless  Age: 

T:  is  a  pity  that  Mr.  Stodd.-ird,  in  his  article  on  "Gasoline  and 
Gasoline  Mixtures,"  in  your  Explosive  Motor  Number  of  Jau. 
17,  did  not  give  more  detailed  information  in  regard  to  his 
device  ior  measuring  vapor  tension.  Such  an  tnstnimcnt 
should  give  reasonably  correct  results  if  properly  handled;  but 
wc  fear  that  any  one  attempting  it  witli  no  more  infurmatiun 
than  he  gives  would  have  difficulty  in  reaching  practical  re- 
sults. Can  he  not  furnish  more  explicit  instructions? 
Yours  truly, 

HERBERT  L.  TOWLE. 


May  their  Tribe  Increase." 


West  Chester,  Pa..  Feb.  11. 
Editor  Horseless  Age: 

I  wish  to  commend  the  honorable  position  you  havr  taken 
in  ifgard  to  the  numerous  frauds  that  are  being  placed  before 
the  public,  which,  if  successful,  would  greatly  cripple  the 
auioninbile  industry,  Your  aggressive  editorial  policy  will  in 
a  great  measure  offset  this  danger,  the  last  number  of  your 
excellent  journal  being  particularly  dcser\ing  of  the  careful 
perusal  of  every  prospective  purchaser  ot  an  automobile. 

Wishing  you  continued  success,  I  am,  yours  truly. 

J.  MAX  MEYERS. 


16 


THE   HORSELESS   AGE. 


Vol  i,  Ka.  ».  Pc6  ti.  a 


The  Mechanical   Horse. 


By  R.  1.  Clegg. 


The  Iritc  bm  Irue  adage  that  "History  repeats  itself  is 
strikingly  exemplified  in  the  progress  of  motor  vehicles,  as  in 
other  branches  oi  enfjineering,  etc  ,  ihe  interest  mantlested 
at  the  preskiit  lime  in  a  certain  direction  of  vehicle  design 
having  a  close  parallel  in  an  essay  published  some  75  years  ago 
in  the  Mechanics'  Magazine,  where  the  writer,  noting  the 
inlcrrst  in  the  automobiles  of  his  time,  looked  forward  to  the 
displacement  of  the  equine  even  for  saddle  riding,  and  pic- 
tured the  young  man  mounted  upon  a  metallic  steed.  At  the 
present  day  the  mechanical  horse  is  being  exploited  to  some 
extent  abroad,  but  has  attained  but  a  feeble  growth  in  this 


ibe  HeiUmann  locomotive,  which  carries  a  complete  dectro- 
;9lcani  gciieraitng  plant,  the  steam  boiler  and  engines  opcnungJ 
dynaniu:3,  which  in  turn  are  connected  to  motors  t>n  the  axles.' 
The  "Bogie"  is  driven  by  a  storage  battery  or  explosive  mo- 
tor, as  the  purchaser  may  choose,  and  as  will  be  noted  from 
an  inspection  of  Fig.  1,  is  tikdy  to  transmit  little  or  no  vibra- 
tion to  the  passengers.  The  horse  is  here  absolutely  sup- 
planted, and  tn  his  place,  whether  it  be  the  equipage  of  wealth 
of  the  ordinary  road  vcliicle  is  immaterial,  the  bogie  is  read- 
ily applied.  There  is  an  obvious  benefit  in  the  ability  to 
change  $0  easily  the  combination  01'  horse  and  carriage  in  tlie 
possibility  of  injury  lo  ritlicr,  and  this  would  be  of  greater 
weight  where  a  number  were  in  use,  as  in  ihe  general  delivery 
service  of  large  stares  or  express  companies,  etc.  The  group- 
ing of  the  mechanism  in  front  renders  repairs  easy,  even  if  the 
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FIG.   I.      TUK   "BOGIS   HSILLMANN." 


country  as  yet.  By  the  "mechanical  horse"  we  mean  the 
TracuT  system  of  propulsion,  or  the  i>ower-driven  iore  car- 
riage, as  it  is  sometimes  called.  There  is  notliing  particularlv 
novel  in  the  idea  of  applying  power  to  the  steering  wheulb  or 
10  all  I'our  wheels  of  a  motor  vehicle  at  the  same  time;  these 
were  tried  in  the  early  years  of  the  century  by  Burdstall,  and, 
doubtless,  other  engineers.  The  methods  were  crude  but  no! 
the  less  interesting  as  showing  the  same  line  of  reasoning 
th:it  has  in  our  day  produced  the  Bogie  Heillmann,  the  pony 
of  Keancy  and  Gevin  and  the  Preloi  tractor,  in  France 

Here  is  the  Heillmann  carriage  in  Fig.  i,  and  the  picture 
illustrates  quite  clearly  the  advantages,  as  well  as  the  disad- 
vantages, of  the  system  in  general. 

The  inventor  is  well  known  to  engineers  as  the  designer  of 


entire  arrangement  is  not  so  easily  removed  from  the 
of  the  vehicle;  but  the  effect  i:i  not  pleasing  to  the  eye  in 
instance.     It   looks    unwieldy,    and,    beyond    a   doubl,   ap- 
proaches the  equine  in  the  difliculty  of  nianocuvrc. 

J 11  Fig.  2  is  shown  a  happier  endeavor — the  Pretot  motor 
system,  opcrntcd  by  an  explosive  engine  contained  in  the  cas- 
ing seen  at  the  left  of  Fig.  2  in  the  detached  lore  carriage. 
The  motor  is  made  in  sizes  from  5  to  10-h.p..  The  gearing 
permits  of  three  speeds  and  a  backing  motion,  controUed  by 
the  one  lever.  The  gasoline  tank  is  seen  immediately  behind 
the  leading  wheels,  and  the  upright  tank  tn  front  ts  the  water 
reservoir.  This  last,  by  the  way.  should  be  avoided,  tf  possi- 
ble; it  has  a  most  ungainly  appearance,  and,  although  ex- 
plosive nKiti.!rs  <>f  over  5-h.p.  are  with  diflicuJly  operated  with- 
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Mut  water,  it  would  seem  that  the.  designers  of  so  com- 
pjct  ant]  ingcniMii.s  an  arraii^rtncnt  35  this  could  have  devised 
fiuint^thing  lc&&  ubliusivc  tlion  the  tank  shown  in  front  of  the 
dashboard  in  Fig.  2, 


ric.  3. 

The  system  devtscd  by  M.M.  De  Reancy  and  Gevin  very 
closely  resembles  the  Preint,  with  two  exceptions;  first,  die 
steering,  which  is  accomplished  by  means  of  a  lever,  in&icad 
of  wheel,  ant]  having  a  strong  family  likeness  to  tlie  tiller  of 
the  Whitney  or  ihc  Uuryca  carriages.  It  starts  and  stops, 
steers,  changes  the  speed  or  applies  the  brake.  Second,  Uie 
motor  is  cooled  by  flanges.  The  motor  is  placed  (iarallcl  with 
the  axle  at  the  front,  so  thai  the  cyhnder  forms  one  side  of 
the  casing.  The  cylinder  ii*  double  the  ordinary  length  and 
contains  two  pistons.  By  means  of  links  the  piston  rods  are 
attached  to  cranks  set  at  iSo  dcg..  the  crank  shaft  passing 
under  the  cylinder.  A  single  explosion  acts  upon  both  pis- 
ton*, driving  the  one  to  the  right,  the  other  to  tlic  left.  The 
stamUrd  type  runs  at  the  rate  of  .^00  turns  a  minute,  and  at 
this  speed  is  said  to  give  3-h.p. 

It  i«  not  intended  10  repeat  the  accounts  of  motor  wheels 
with  which  the  readers  of  The  Horseless  Age  arc  well  ac- 
'iminlrd.  and  the  foregoing  lypes  are  representative  of  the 
better  known  machines  of  this  clait^  abroad.    Apan  from  these 
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devices,  each  capable  of  ready  removal  from  one  vehicle  and 
attachment  to  another,  comes  the  class  where  the  power  is 
still  applied  to  the  steering  wheels,  but  the  generator  is  at- 
tached to  the  body  of  the  vehicle,  and  the  transmission  more 
nearly  appro»cties  the  other  common  methods,  ns  by  gears, 
chains,  etc.  One  of  these,  designed  by  M-  Baudry  dc  Saunier, 
has  been  illustrated  in  the  France  Automobile.  Fig.  3  shows 
the  complete  arrangement  in  perspective.  Fig.  4  is  an  eleva- 
tion of  the  device.  Here  A  A  is  the  frame;  B  B  is  ihc 
motor-driven  shnft,  with  ditTcrcntial  gear;  I)  is  a  hemispher- 
ical gear,  keyed  on  the  end  o(  the  shaft  B;  R  is  a  like  gear 
to  D.  keyed  on  the  wheel  spindle;  K  K,  bearings  for  the  wheel 
movement  about  the  joints  j  j:  M  M,  the  gear  guides;  U, 
crank  for  steering  the  wheel  on  the  right;  S,  the  steering 
lever;  Q,  the  connecting  rod  attached  to  the  crank  U,  and 
maintaining  the  wheels  in  parallel. 

I^'B-  5  gives  the  details  of  gearing.  B  is  the  axle,  with 
gear  D;  R.  the  wheel  spindle  gear;  M  N,  the  gear  guides; 
K  K,  check  nuts  of  the  spindle  through  the  linkage;  j  j.  the 
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joints  allowing  movement  of  the  wheel,  yet  maintaining  a 
connection  with  ihe  shalt  B. 

Fig.  6  is  a  sectional  pUn,  showing  the  control  of  the  wheel 
fruiti  ihc  axle  when  the  axas  arc  at  an  angle.  Fig.  7  is  a 
similar  plan  ot  the  gear  guides,  the  spherical  gears  and  spin- 
dle hearings  being  removed,  the  Iciiers  on  Figs.  6  and  7  hav- 
ing reference  to  identical  parts  as  similar  letters  on  Figs.  4 
and  5.  The  spherical  gears  act  as  claw  clutches,  and  a  uni- 
versal joint  could  be  substituted  for  the  gears  with  httlc  or 
nu  niodihcation  of  the  scheme  The  inventor  points  out  a 
peculiar  advantage  in  these  gears,  viz.,  that  as  the  wheel  is 
twisted  itround  at  an  angle  the  gear  teeth  in  mesh  arc  thicker 
and  stronger,  their  resistance  being  proportionately  to  the 
work  that  ihey  transmit.  In  order  that  the  gears  shall  mesh 
nicely  at  any  angle,  the  inventor  places  below  them  the  toothed 
sectors  M  and  N,  which  scn-c  as  guides.  The  sector  M  is 
fixed,  while  N  is  movable  with  the  wheel.  M.  Saunier  calls 
attention  to  the  practicability  of  Jnctosing  the  gears  in  a  case 
and  Hooding  the  gearing  with  oil. 


F>^.y. 


So  far  as  can  be  ascertained,  no  vehicle  has  yet  appeared 
having  this  particular  avani  train  as  a  part  of  the  mechan- 
ism, but  Ihe  device  is  well  worth  more  thun  a  passing  glance 
by  ihc  student.  The  above  device  is  not  included  in  the  arti- 
cles on  pivot  steering  to  be  published  in  The  Horseless  Age, 
and  on  tliat  account  a  brief  description  is  here  presented. 


A  Doleful  Tale  and  Its  iloral. 


We  quote  from  the  Elmira  (N.  Y.)  Telegram  the  following 
doleful  ule  of  hopes  decayed  and  faith  misplaced,  trusting 
that  the  moral  will  be  plain  enough  to  dcler  »unic  other  en- 
thusiasts from  wasting  their  substance  in  protitlfss  experiment- 
ing. Practical  ftiotor  carriages  arc  not  built  at  every  country 
(TOSS  roads.  The  town  where  all  this  experience  was  so 
cheaply  gained  was  Horseheads.  N.  Y.,  aptly  named  when  the 
result  of  ihc  experiments  is  borne  in  mind,  for  the  horse  had 
hy  long  odds  (he  best  of  it  after  all. 

"This  village  will  never  become  famous  as  the  center  of  the 
'mobile  manufacture  of  the  world.     Last  summer,  when  Dr. 

announced  that  he   would  manufacture  one  o(  these 

kittenish  vehicles,  Horscheads  people  naturally  puffed  out 
their  chrsis  and  added  a  couple  of  reefs  to  their  air  of  im- 
portance.   The  Doctor  was  visibly  pleased  at  the  many  manifca- 


latious  ui  Uic  impurtant  hgure  which  be  cuL  But  since  )hca 
mere  iiavc  buui  changes,  and  now,  if  you  want  tu  Keep  your 
pucu  in  Ihc  U.JCtor  a  guud  graces,  yuu  must  not  say  anytmng 
uuuut  automobiles,  itic  manuiacLurc  ot  these  act t- propelling 
wagons  IS  even  yet   m   its   luiancy.      ii\eiy   day  pcupic   arc 

learning  aumctlung  new  about  the  automobile,  and  Ur. 

i»  no  cxccptiun.  When  tiie  iJoctor  decided  last  year  Uiat 
he  wuuld  have  an  autumobile  01  his  own  make,  tic  arranged 
wiUt  Milton  L..  OpUtkc  lur  the  laticr  lu  construct  tlie  gasoiine 
engine  which  was  to  give  the  wagon  its  motive  power.  Levi 
tiuity,  a  wagon  maker,  was  engaged  to  make  the  wagou,  and 
Uiumm  t.  Kobe  vuiuntccrcd  to  see  that  the  iron  work  was 
all  right,     tjpdikc,  who  conducts  a  bicycle  repair  &hup,  bad 

previously  made  several  very  clever  articles  lor   Dr.  , 

and  lie  icit  sure  that  the  gasoline  engine  would  be  a  success. 
Kigtit  here  IS  where  all  llie  t^ucsiion  lies:  Wa»  Liiat  cujjinc  a 
success  or  was  it  noii  To  tell  tlic  story.  The  waguu  was 
duly  constructed,  and  Updike  announced  that  the  engine  was 
ready  tu  be  placed  therein.  The  work  had  been  dune  m  a  va- 
cant buildmg  on  John  St.,  and  u  was  elected  that  the  trial  of 
the  automobile  should  occur  Uicre.  Now,  the  accuunt^  of  the 
oJtictal  test  are  varying  indeed — so  much  so  that  the  case  has 
goue  on  the  couit  records,  livciyihing  was  ready  for  the 
trial.  The  interested  parties  had  gathered,  and  the  power 
was  turned  on.  Those  who  participated  arc  unable  to  tell 
with  any  accuracy  just  exactly  what  happened  then.  Some 
say  the  way  that  wagon  caroused  around  the  room  was  a 
caution.  It  banged  into  its  makers,  bucked  the  brick  wall 
and  tried  to  climb  up  tlic  &tde  walls.  It  refusvd  absolutely  lu 
be  stopped  111  its  mad  career,  and  when  the  rclerce  called  time 
everybody  and  every  movable  thing  had  been  laid  low.  The 
mobile  was  hopeless;  all  sorts  of  tinkering  failed  to  bring  it , 

to  the  required  standard,  and  Dr. became  discourage 

He  paid  Updike  $to  and  went  back  to  dealing  out  pUli, 
Now,  Updike  had  spent  a  good  many  hours  on  that  gasohoc 
engine,  and  felt  that  $to  was  a  long  ways  from  being  proper 
compensation.  The  more  he  thought  about  it  the  more 
certain  he  was,  and  finally  it  appeared  to  him  that  it  wa!> 
about  $100  out  of  the  way.    Accordingly,  he  sued  the  medical 

automobile  builder.    This  made  Dr. recall  that  ofliaal 

test,  and  he  brought  a  counter  suit  for  $175  damages.  In  his 
complaint  he  docs  not  say  how  much  of  tliis  is  for  lo4S  ol 
sleep  caused  by  worry,  how  much  for  the  nervons  strain  of 
that  trial  trip,  etc.    The  case  was  tried  before  a  jury  this  week. 

Dr.  sent  to  Rochester  for  an  automobile  lawyer  and 

F.  S.  Bentley  appeared  for  Updike.  The  latirr  swore  it 
experts,  George  McElroy  and  Martin  Pickney,  of  Elinira, 
who  testiAcd  that  Updike's  work  was  properly  done  and  the 
price  asked  reasonable.  Evidently  the  jury  thought  so  too. 
for  it  rendered  a  verdict  in  his  favor  of  $75  and  costs.     Dr. 

will  drive  his  horse  this  summer." 

Hundreds  of  thousands  of  dollars  have  been  wasted  in  this 
way  throughout  the  length  and  breadth  of  the  land  by  un- 
mechanical  persons  who  conceived  a  hasty  impulse  to  con- 
struct a  horseless  carriage,  and  have  had  plenty  of  tunc  to 
:eprnt  at  leisure.  The  motor  vehicle  is  a  most  didicult  prob- 
lem, even  for  the  ablest  engineers. 

WANTED. 

special  contributoi^  to  The  Horsbless  Agi  os 
all  iniportant  subjects  relating  to  Motor  Vehicle. 
Fair  compensation.  Address  The  Horseless  Age, 
150  Nassau  Street,  New  York, 
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OUR  FOREIGN  EXCHANGES, 


Le  Blon  Gasoline  Carbureter. 

The  inventor  sutes  that  his  device  is  intended,  Hrst,  to  rem- 
edy these  defective  conditions  produced  in  ordinary  carbu- 
reters, where,  because  of  the  tilting  of  the  vehicles  upon  which 
tlicy  are  placed,  the  action  is  inicmiittcnt;  secondly,  to  mix 
the  air  and  gasoline  under  the  best  conditions. 

It  consists  of  a  conical  chamber.  A,  forming  the  reservoir. 
Id  the  fluid  is  immersed  a  float,  C.  of  a  pear  or  cone  shaped 
pattern.  At  the  small  end  of  the  float  C  is  a  rod,  d,  screwed 
into  a  ball,  D,  of  metal  or  other  suitable  materia).  This  ball 
D  if  retained  in  a  conical  tube,  £.  To  this  tube  £  is  piped  the 
main  petrol  tank. 

The  ball  D  contained  in  the  tube  £,  and  drawn  vertically  by 
thtf  float,  remains  always  in  position,  whatever  may  be  the 
inclination  taken  by  the  carbureter  attached  to  the  vehicle,  and 
independent  of  the  vibrations  or  oscillation  of  the  whole  ar- 
rangement. 


'1 
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I.K   ILON    CAHRtrRKTER. 

The  reservoir  or  conical  chamber  A  is  connected  to  an 
injector,  M,  by  the  joint  K  and  the  pipe  L.  This  injector  is 
composed  of  a  conical  lube,  M,  with  a  casing,  H,  having 
numerous  holes  in  the  base  for  the  passage  of  air  between  it 
and  the  conical  tube.  A  cone,  with  double  walls,  Q  K',  is 
fixed  to  the  injector  at  N'.  This  cune  receives  the  surrounding 
air,  through  the  openings  O  cut  in  the  regulator  plate  t  and 
the  head  P,  and  conducts  it  to  ihe  parts  N  and  M;  at  the  same 
bme.  this  air  is  heated  by  contact  with  the  jacketed  cone 
casing,  through  which  circulates  the  products  of  combustion 
coming  irom  ihe  exhaust  (I'echappement)  of  the  motor. 

Ihe  mixture  (iiielaugc)  of  air  and  petrol,  after  leavii.3  the 
injector,  traverses  a  series  of  vibrating  sheets,  V,  which  break 
up  and  render  more  hoinogcneuus  the  gaseous  mixture. 

It  will  be  noted  that  the  exhaust  not  only  heats  the  incom- 
ing air,  but  is  in  turn  pa.sscd  through  a  mufBer,  the  cone  cas- 
ing being  arranged  for  this  purpose. — La  Locomotion  Auto- 
mobile. 

* 

Maintenance  of  Storage  Ignition  Cells. 

Ihe  Georges  Richard  Co.,  well-known  manufacturers  of 
gasoline  carriages,  Paris,  France,  according  to  a  French  con- 
temporary, have  given  the  preference  to  storage  batteries  lor 
the  ignition  of  their  motors.  The  batteries,  however,  shquld 
have  low  resistance  and  be  frequently  recharged  from  a  low 


current.  M.  Richard  estimates  an  average  of  60  milea  >  day 
tur  an  automobile,  or  five  hours'  work  for  the  motor.  The 
contact  producing  the  spark  lasts  only  about  one-fifth  of  the 
revolution  of  the  cam  which  causes  it,  so  that  about  2  ampere- 
hours  would  be  required  tor  each  day  of  work,  19  hours  out 
01  the  J4  the  battery  being  at  rest.  Hence,  a  current  of  one- 
tenih  ampere  will  be  sufficient  to  restore  the  battery  alter  cadi 
day's  work,  just  the  amount  which  a  good  dry  cell  will  yield 
without  danger  of  polarization  and  with  the  assurance  ol  a 
life  of  aoo  to  300  ampere-hours.  Hence,  a  good  bailcry  of  dry 
cells  ought  to  keep  the  storage  battery  fully  charged  for  a 
period  of  five  or  six  months,  conncciiun  being  made  imme- 
diately after  returning  to  the  stable.  The  vohage  can  thus  be 
automatically  regulated.  The  voltage  oi  the  dry  battery  being 
equal  to  that  of  the  storage  battery  when  fully  charged,  if  on 
return  tlie  storage  battery  voltage  is  inferior  to  thai  of  the 
dry  cells,  the  latter  send  current  into  the  storage  celts.  When 
the  voltage  is  restored  the  dry  cells  cease  discharging  and  tend 
to  depolarize.  Hence,  the  storage  cells  work  continually  under 
the  most  favorable  conditions,  receiving  and  discharging  in 

&ti\all  quantities. 

«.  — . 

Heavy  Hotor  Wagons  for  Liverpool 
Traffic. 


This  paper  is  intended  to  consider  the  question  of  heavy 
motor  wagons  as  applied  to  Liverpool  traffic,  and  docs  not 
purpose  tu  go  further  tlian  that,  although  it  will  apply  to  sim- 
ilar traflic  elsewhere.  My  finn  have  been  engaged  in  experi- 
menting and  constructing  a  suitable  wagon  for  about  two 
years,  have  spent  a  considerable  amount  of  time  and  money 
over  the  problem,  with,  at  last,  we  believe,  a  considerable 
amount  of  success,  and  it  is  my  intention  to-night  to  tell  you 
fir'it  what  our  experience  has  taught  us  is  required  to  make 
an  ideal  wagoa,  to  describe  to  you  what  wc  have  done,  and 
then  to  leave  you  to  form  your  own  opinion  as  to  bow  far  wc 
have  succeeded.  The  problem  has  been  to  make  a  motor 
wagon,  having  a  tare  of  3  tons,  to  carry  toads  varying  from  5 
to  10  tons. 

You  will  see  that  several  important  parts  of  the  general  de- 
sign arc  practicaly  settled  for  us  if  the  motor  wagon  is  to  be 
of  any  use  in  Liverpool,  and  in  my  opinion  they  arc: 

([)  The  platfonn  must  have  a  loading  area  as  large  as  any 
wi^  have  seen,  or  the  weight  of  goods  cannot  be  carried. 

i'4i)  The  top  of  the  wagon  must  be  entirely  independent  of 
the  machinery  to  allow  It  to  sag,  because,  if  made  strong  and 
stiff  enough  to  prevent  sagging,  ihe  wagon  becomes  too 
heavy. 

(3)  There  must  be  no  chimney,  and  no  sparks,  or  else  cotton 
and  other  inflammable  goods  cannot  be  carried. 

(4)  There  must  be  no  cab  in  front,  except  a  small  driver's 
scat,  or  long  material  cannot  be  caried,  and  with  the  large 
plalfnrm  area  required  an  additional  4  ft.  to  6  ft.  in  front  for 
boiler  and  engine  would  make  the  wagon  unwieldy. 

(<;)  The  last  really  means  that  the  engine,  boiler  and  ma- 
chinery must  be  carried  entirely  below  the  platform. 

(ti)  The  wagon  must  carry  enough  fuel  and  water  to  travel 
at  least  15  miles. 

(7)  The  platform  must  be  made  of  the  same  material  and  in 
the  same  was  as  the  horse  wagons,  if  wc  arc  to  take  any  ac- 
connt  of  the  years  of  experience  gained  by  the  Liverpool  team 
owners  in  handling  the  goods,  and  consider  the  present  design 
la  he  the  survival  of  the  fittest,  as  regards  first  cost,  wear  arrd 
maintenance. 
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Having  now  settled  the  general  design  of  the  wagou,  1  will 
iiuw  prucced  ti^  consider  the  lUiicliiiicry  in  K^ncnil  and  in  de- 
tail, Laoking  M  the  case  gciit-raJly,  I  ilitnk  it  i:>  db:>oluidy 
iieccK^arj-  tliat  tJic  niutivc  puwvr  sliuutU  be  steam  and  ihe  iuel 
peti'olcuni,  ur  petrulcuin  rctu$c;  also  that  for  an  ideal  wagon 
ilie  :»tcain  gliutUd  be  made  auiuinaticaliy,  as  required,  or,  in 
uihcr  words,  tbc  supply  of  Jucl  and  water  should  be  auio- 
maiically  governed  by  the  required  pressure  and  quantity  of 
steam  necessary  lu  carry  uUl  the  work  il  may  be  called  upon 
to  do,  iadependeni  oi  the  driver.  Anotlier  important  feature 
i»  that  the  driver  shuuld  be  able  to  leave  hi&  w;igon  fur  at 
least  half  an  hour  without  attention,  knowing  that  while  he 
was  loading  or  unloadmg  it  ihc  machinery  and  boiler  could  be 
left  to  itsclt,  yet  be  ready  for  immediate  use  without  fear  ol 
burning  or  bursting  his  boiler,  or  having  no  steam  at  all.  The 
above  being  accompliJihcd,  il  leaves  the  driver  his  combined 
starting  and  reversing  lever  :ind  his  steering  and  brake  wheels 
to  attend  to,  or,  when  running,  practically  only  his  &tecring 
wheel  and  reversing  lever. 

Taking  the  boiler  in  detail,  what  is  required  is  a  boiler  that 
will  be  A3de  when  red  hot;  sale  when  with  undue  prcssiurc; 
safe  even  if  It  does  explode;  can  be  forced  to  double  its  nor- 
mal working  power  in  a  few  minutes;  must  use  any  kind  oj 
water;  must  have  few  or  no  joints;  must  be  cheap;  must  be 
light;  must  be  compact;  must  not  scale;  muM  require  no 
chimney;  must  require  little  cleaning;  the  petroleum  burner 
must  be  capable  of  burning  any  kind  of  oil;  must  have  no 
siiuiU  holes  to  get  choked  up;  must  be  economical;  must  be 
adjustable  to  burn  from  onc-tcnlh  to  its  full  quantity  ui  oil; 
must  not  deposit  carbon;  must  give  perfect  combustion,  and. 
therefore,  no  smell;  must  be  noiseless;  must  burn  in  any  posi- 
tion; must  not  be  blown  out  with  the  wind;  must  be  compact, 
light  and  cheap. 

The  engine  may  be  any  design,  provided  it  is  strung,  light, 
balanced  and  economical;  that  it  will  litancl  &upcrlicatcd  steam 
and  a  pressure  double  Ihe  normal  working  pressure;  also  thai 
it  will  work  with  steam  cut  off  at  one-fourth  to  full  stroke  and 
have  no  link  motion.  The  water  pump  must  be  simple  and 
be  capable  of  pumping  any  kind  of  dirty  water,  and,  tlierefure. 
must  have  no  valves.  The  oil  pump  must  have  no  valves;  ihe 
governing  arrangement  must  be  simple  and  reliable;  must 
deliver  ihc  requisite  quantity  of  fuel,  water  and  air  as  required; 
must  not  continue  feeding  oil  to  the  burner  should  the  water 
supply  fail  or  pump  not  act;  must  not  continue  feeding  water 
to  the  boiler  should  the  oil  supply  fail  or  pump  not  act;  must 
be  capable  of  being  put  out  of  gear,  and  the  oil,  water  and 
air  supply  regulated  up  to  double  the  normal  quantity  from 
Ihe  driver's  seat  at  any  moment  if  required. 

As  wc'havc  followed  lo  a  great  extent  upon  beaten  tracks 
as  regards  steering,  brakes  and  driving  gear.  I  will  not  emi- 
merziic  the  diiTercnt  points,  but  simply  explain  what  we  have 
done.  I  will  now  have  put  on  the  screen,  first  some  view  of 
the  wagnn  and  machinery,  and  then  explain  to  you  the  general 
arrangement  and  details,  and  may  state  that  we  believe  and 
.claim  to  have  produced  a  motor  wagon  which,  if  not  yet  quite 
perfect,  will  eventually  embody  all  the  features  nicntio.ijd  in 
this  paper. 

The  steam  motor  wagons  no*  sold  require  a  wagon  driver 
and  a  stoker  (who  attends  lo  the  feed  water  and  fire)  usually 
combined  in  one  man.  One  of  the  principal  frainres  in  the 
Musker  system  la  that  the  human  sloker  is  replaced  by  a 
mechanical  one,  and  the  boiler  and  burner  have  been  specially 
designed  to  be  worked  in  that  way.  although  they  could  also 
be  worked  in  the  ordinary  way.    The  mechanical  stoker  lakes 


Che  lorm  ot  a  imaii  auxuiary  sieam  engine,  wnicn  is  aiwa^* 
(Uiiiiiiig.  uiiwhg  inc  vvaur  anu  uii  pump:)  ;iiiu  air  lan.  anu 
tiasitt^  lis  »pucu  ivgu->i(i-u  iiuiutitaiicaiiy  ujf  me  pie»u(^  ui 
:>iL-<uii.  ti  uiuai  nut  tte  uiuugiit  uiat  iiu..  i;  iiii  cxira  cunipu- 
caitun;  ii  >tnipiy  tahcji  utu  piacc  oi  tne  sicajii  lecu  puui^ 
u^iuaiiy  carricQ,  anu  is  quite  niuepcnucnt  oi  cue  maiu  cugioc. 

xne  oil,  waitr  anu  uii  lur  me  ourncr  anu  uuut.t  ait:  luj 
supplied  in  qukiitiuca  as  required— tnat  is  to  saj,  a«:curuuig 
to  me  quantity  ui  neat  ur  s<,eam  rt;qu<re<i;  atiu  incy  arc  sup- 
piteu  111  iixlu  prupuniuiioi  quamtties;  me  vaiiauun  ui  qu^u- 
Lity  suppiicu  being  enccicu  aau  guverned  L>y  aic  prca&uic  ui 
sivam  lurougli  tne  smau  auxniary  sicaiu  engine,  artvcn  Uj 
steam  irum  tbe  boUer.  The  whote  of  the  air  lor  burning  tne 
on  vapor  ts  supplied  by  a  small  cunirttugai  tan  driven  by  me 
auxiliary  engine.  Lhc  auxiliary  or  cuntruiiing  engine  is  sun- 
ing  when  the  wagon  is  commcucuig  its  day's  work,  and  is  nut 
stjpped  uniil  the  end.  In  opcrauon,  therefore,  li,  when  run- 
ning, steam  is  partly  or  cnurely  cut  off  from  llic  mam  engine 
ol  Lhc  wagun,  and  the  pressure  of  steam  in  the  boiler  begins 
to  exceed  the  normal,  or  a  certain  abnormal  pressure,  this 
pressure  acts  through  a  governor  device  so  as  lu  govern  tlie 
speed  of  Che  controlling  engine  and  regulate  tile  supply  oi 
uil,  water  and  air.  Thus,  when,  say,  the  wagon  is  at  a  SLantl* 
still,  only  so  much  oil,  water  and  air  will  be  supplied  as  will 
keep  the  necessary  amount  and  pressure  oi  the  steam  in  ihc 
boiler,  normally  required  to  make  up  for  condensation,  wasu 
and  driving  the  auxiliary  engine — that  is  to  say,  without  gen- 
crating  too  much  or  allowing  a  diminution  oi  pressure  ur 
quantity. 

'ihe  wagon  is  very  similar  to  the  ordinary  horse  wagon 
uaed  on  the  Liverpool  docks  for  carrying  6  or  7  tons.  'Ihe 
platform  is  made  entirely  of  wood,  measures  17  ft.  by  6  11  &  in. 
extreme  width,  and  gives  an  available  carrying  area  tor  goods 
ui  110.5  5^-  't-*  less  the  space  taken  up  by  the  driver's  scat, 
which  in  future  will  be  carried  on  brackets  entirely  in  trout. 
The  front  wheels  are  *  diameter,  and  the  back  driving 

wheels  arc  •  diameter,  and  all  have  tires  'wide.  The 
front  wheels  are  the  steering  wheels;  they  are  pivoted  on 
.\ckermann's  system,  and  controlled  by  a  belt  crank  lever  and 
screw.  II1C  driving  wheels  are  5tled  with  ^4'in.  thick  sfcel 
plates,  recessed  into  the  inside  of  the  felloes,  and  well  bolted 
to  same.  The  chain  wheels  arc  boiled  10  these  plates,  so  that 
the  driving  power  is  applied  directly  lo  the  felloes  oi  the 
wheels.  The  ca.<;l  iron  nave  bushes  have  flanges  boiled  to 
the  naves  to  prevent  them  working  loose. 

The  whole  of  the  machinery  is  attached  to  a  platform  con- 
structed of  oak,  strengthcne<l  with  thin  iron  plates,  and  is 
supported  from  the  axles  by  four  bolts,  one  at  each  cnrner, 
5ttcd  with  strong  spiral  springs  of  a  strength  to  suit  the  load: 
these  springs  also  sen-e  lo  reduce  any  sudden  strain  on  the 
machinery  when  starting  quickly.  This  platform  and  the 
machinery  carried  on  il  can  be  removed  from  under  the  wagon 
in  about  half  an  hour  if  any  repairs  arc  required,  and  enables 
ihem  to  be  effected  in  an  easy  manner.  This  platform  being 
hung  separately  from  the  upper  or  load-carrying  one,  is 
not  affected  by  the  latter  being  bent  by  the  load  or  twisted  by 
any  inequalities  of  the  road. 

The  burner  Is  at  present  made  of  cast  iron,  and  consist  1  of 
an  oil  vaporizing  chamber.  A,  an  air  heating  chamber,  13.  and 
a  pft/zle,  C.  at  which  the  mixture  is  biiml.  The  air  is  forced 
Hy  the  I'.in  at  a  slight  pressure  (about  i  in.  water  pressure) 
through  the  healing  chamber,  which  Is  heated  by  the  Rame 
itself  lo  a  temperature  sufTicienl  to  lake  up  enough  oil  lo 
form  a  burning  mixture;  it  then  passes  through  a  port  into 
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the  oil  vaporizing  chamber,  into  which  oil  is  pumped  through 
a  3-i6-in.  diameter  pipe  in  prupurtion  to  the  air  supplied, 
which  IS  then  vaporized  and  taken  up  by  the  healed  air.  In 
order  to  mix  thorcwghly  the  oil  vapor  and  air.  it  is  then  passed 
backward  and  forward  around  the  burner,  and  finally  through 
Ihc  center  of  lUe  nozzle.  The  noixlc  consists  oi  a  cast  iron 
dt.^k  2  in.  thick.  ha\ing  .ibout  i2o  holes,  H  in.  diameter,  and 
at  the  back  is  fitted  with  V^'in-  plate,  also  perforated,  fas- 
tening a  disk  of  g^iur.c  wire  over  the  ho'es  to  prevent  back 
firing.  Through  the  center  of  the  burner  is  fitted  a  wrought 
iron  pipe,  iVi  in.  diameter,  to  allow  a  lighted  taper  to  be 
placed  in  front  of  the  nozzle  from  the  outside  of  the  burner 
when  first  starting  it.  An  iron  obstruction,  of  grid  pattern,  is 
placed  in  front  of  the  nozzle  to  steady  the  flame,  and  to  de- 
flect some  of  the  heal  to  the  wads  of  the  heating  chamber. 

The  Form  of  burner  is  the  result  of  a  considerable  amount 
of  experimenting.  It  does  what  has  never  Ivcen  done  before, 
and.  we  are  informed,  is  a  very  good  patent,  and.  needless  to 
say,  is  patented.  Tt  gives  perfect  combustion,  .ind  as  no  more 
air  15  supplied  than  what  h  required  for  combustion,  the  oil  is 
burned  in  the  most  economical  manner.  There  is  no  smell. 
it  is  almost  noiseless,  and.  if  necessary,  can  be  made  quite 
noiseless:  it  can  be  made  to  bum  from  one-tenth  to  the  full 
quvitity  of  oil  instantly,  or  vice  versa,  and  will  burn  about 
ano  lbs.  of  oil  per  square  foot  of  norrle  or  grate  area.  The 
flame,  being  pure,  deposits  no  soot  or  carbon,  and  does  not 
injure  tlie  boiler  tubes.  Tlie  burner  will  work  in  any  position, 
and.  as  .-iJI  ihc  air  is  supplied  at  a  slight  pressure,  no  chimney, 
as  with  natural  draught,  is  required.  There  is  no  carbon  or 
other  deposit  inside  the  burner,  as  all  the  oil  is  taken  up. 
Any  kind  of  refined  or  crude  oil  can  he  iwrd,  a?  there  are  no 
parts  to  he  choked  up, 

The  boiler  consists  of  about  270  ft  of  solid  drawn  weldlcss 
steel  fiining.  r  1-16  in  niit^ide  diameter  and  %4t  in.  hnrc,  made 
into  three  concentric  colls.  The  two  renter  coils  are  made 
w'th  the  rings  slightly  aonrt.  for  the  flame  or  heat  to  oass 
through,  the  outer  has  the  rings  coiled  closely  toae»her.  to 
nm,Tnt  thr  hrst  escapine.  exceot  at  the  end.  and  the  cmlsMe 
is  I.iPired  with  .ishcstos  sheets  and  sheet  iron.  The  m^fs  r-f  t'-e 
tvff  inner  foi's  arc  siooned  with  a^be^tos  and  the  hfM  nn<sf< 
from  the  burnrr,  which  U  atlachod  ti  (he  nnter  coil.  bHween 
and  nroiind  the  rintrs  of  the  two  inner  colls,  alone  iK-twrrn 
the  outer  and  middl-'  coils  »nd  rvii  at  the  end  furthest  nwnv 
from  the  hnrner.  The  pn\U  are  Joined  together  bv  ^'cel 
tmiotis  at  thr  hack  of  thr^  boiler.  The  ivntf'  is  oumned  tnio 
the  outer  roil  nt  the  hack,  furthest  from  the  hurncr.  :ind  i"  it« 
nassaffe  thmin'h  fhr  whole  Irncrth  is  turned  into  *alTiraied 
s'eam.  and  finnll-  hrfore  leav-nff.  into  suDerh'"»t'*'1  <te,im 
There  is  no  priming,  because  the  proportions  of  water  and 
heat  are  regulated,  and  because  the  water  and  steam  pass 
through  a  heat  which  continues  increasing  until  the  steam 
leaves  the  boiler.  The  Iwiler  has  hern  red  hot  while  under  a 
steam  pressure  of  400  lbs.  per  square  inch,  and  on  one  occa- 
sion, when  fitted  with  gun  metal  unions,  one  burst  with  400 
Ibt  pressure,  without  doing  the  slightest  damage  except  to 
the  union, 

There  is  no  deposit  or  scale  inside  the  tubes,  as  the  scour- 
ing action  due  to  the  rapid  rush  of  steam  is  very  gre.it.  and 
aI*o  because  the  rings  of  the  coils  arc  always  altering  slightly 
In  form,  nwing  tn  the  rhangrs  of  preswirr  and  temperature. 
Tile  boiler  can  he  forced  to  double  its  normal  steaming  cnpa- 
btlitles.  and  also  to  double  its  working  pressure,  without 
di>ing  it  the  slightest  injury.  The  exhaust  steam  bom  the 
engines  is  passed  into  the  flue  at  the  back  of  tht  boiler.  Is, 


superheated  by  the  waste  heat,  and  the  gases  and  steam  pass 
invuiblc  to  the  atmosphere,  the  outlet  of  the  ilue  being  close 
tu  the  ground. 

The  main  cnijine  is  high-pressure,  single-acting,  bavinf  four 
cylinders,  S  in.  diameter  by  4  in.  stroke,  arranged  in  two  pairs, 
each  pair  being  set  at  an  angle  of  90  deg.  lo  the  other.  The 
crank  shui't  ha&  two  crank  pins  set  oppusiic,  aud  each  pin  has 
two  connecting  rods  working  on  it  and  held  by  a  fitting  sim- 
ilar to  those  used  on  the  "Brotherhood"  engines.  The  steam 
is  admitted  tu  the  cylinders  by  lift  ralvcs.  one  lo  each  cylinder, 
au'l  the  cxhauii  is  controlled  by  two  piston  valves,  one  to  each 
pair  of  cylinders.  The  valves  are  actuated  by  cams  fitted  on  a 
sliait  driven  by  spur  gearing  from  the  crank  shaft. 

For  reversing  or  changing  the  cul-ofl.  the  shaft  is  movcti 
along  the  bearing  so  as  to  bring  into  use  a  fresh  set  of  cams, 
and  they  are  arranged  to  give  a  quarter  and  thrccqunrter 
cut-off  on  the  forw-ird  movement  of  the  wagon,  and  three- 
quarter  cut-off  on  the  backward  movement,  and  also  arranged 
to  give  an  intermediate  position,  so  that  all  the  steam  admis- 
sion valves  are  closed  at  the  same  time,  the  reversing  lever 
acting  as  a  stop  valve  in  addition  to  the  ordinary  stop  valve. 
The  engine  shown  has  six  valves,  but  future  engines  will  have 
only  four.  A  pinion  wheel  fitted  on  the  end  of  the  crank  shaft 
gears  into  the  spur  wheel  of  the  differential  gear  fitted  to  the 
second  motion  shaft,  the  ratio  being  2  to  i:  the  driving  chain 
pinions  sre  fitted  on  the  ends  of  the  second  motion  shaft,  and 
wagon  ilriving  wheels  are  driven  from  these  by  means  of 
Reynolds'  patent  silent  chains.  The  engine  runs  at  420  rev- 
olutions per  mimitc  to  drive  the  wagon  5  miles  per  hour. 

The  auxiliary  engine,  for  pumping  the  feed  water,  oil  and 
air  to  the  burner,  is  single-acting,  having  one  cylinder.  25^  in. 
diameter  by  2  in.  stroke:  it  is  fitted  with  a  cam-lifted  valve  for 
the  steam,  and  it  exhausts  through  a  port  in  the  cylinder  walk 
when  the  piston  uncovers  it  at  seven-eighths  of  the  stroke. 
The  fiy  wheel  has  teeth  on  the  rim  driving  the  centrifugal 
fan  through  a  pinion  wheel  on  the  shaft,  driving  also  an  addi- 
tional shaft,  upon  which  is  fitted  the  automatic  governor.  The 
crank  shaft  also  drives  the  feed  water  and  oil  pumps  throutrh 
a  separate  "haft.  Tlie  cam  for  lifting  the  valve  is  fitted  on  a 
sleeve  working  on  a  feather  on  the  crank  shaft,  and.  accordine 
to  its  position,  cuts  off  the  steam  from  three-quarters  cut-nfT 
to  ro  steam.  Tin's  movement  is  obtained  from  the  governor 
which  is  also  governed  by  the  pressure  of  steam,  acting  nn 
the  diaphragm:  thus,  if  the  pressure  exceeds  its  normal  the 
diaphragm  moves  a  lever,  which  fixes  the  po.sition  of  the  balls 
nn  the  governor  arms,  so  that  the  encrinc  nins  at  the  min- 
imum sneed  required  to  keep  lust  sufficient  water,  oil  and 
air  supplied  to  keep  the  normal  pressure  on  the  boiler. 

Tmmediatelv  the  orcssure  of  steam  falls  below  the  normal, 
the  dianbragm  cca.ses  to  act,  the  governor  balls  resume  their 
original  position,  the  cam  sleeve  is  moved  so  that  amnic 
steam  is  given  to  the  engine  to  drive  it  at  the  speed  requisite 
to  supply  water,  oil  and  air  stifTicient  to  make  steam  to  sup- 
ply the  demand.  Should  the  boiler  be  required  to  supply 
extra  steam  at  a  higher  pressure  the  governor  is  held  in  by  a 
foi>t  lever  at  the  driver's  seat.  The  water  and  oil  pumps  are 
valvelcss.  the  ports  Iwing  opened  and  closed  by  the  move- 
ment given  10  them  by  the  crank  shaft.  They  have  not  given 
the  jdightest  trouble  and  do  not  require  any  attention. 

^  dinibte  stcani  safely  valve  is  fitted  on  the  steam  pipe  be- 
tween the  stop  valve  and  boiler,  and  is  set  to  blow  off  at  500 
Ibi  prr  square  inch,  and  an  additional  water  safety  valve  is 
fitted  between  the  pumps  and  the  boiler,  set  to  return  the  water 
to  the  tank  at  450  lbs.  pressure,  so  that  no  further  water  can 
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be  [orccd  into  the  boiler  beyond  that  pressure,  and  therefore 
no  more  slcara  made.  A  band  brake  is  6itcd  to  the  second 
motion  shaft  and  an  emergency  brake  to  the  driving  wheels, 
and.  as  the  engine  can  be  reversed,  a  third  brake  is  available. 

fn  ordinary  running,  one  steering  wheel,  one  reversing 
lever  and  one  <top  valve  handle  arc  all  that  require-  attention, 
and,  as  the  reversing  lever  acts  as  a  stop  valve  and  as  a  brake, 
practically  only  the  steering  requires  attention.  A  pressure 
gauge  is  6tted  at  the  driver's  seat  for  observation,  but  does  not 
require  to  be  watched,  as  the  pressure  governor  attends  to 
the  requirements  of  the  boiler.  The  oil  tank  holds  about  24 
gallons,  which  is  sufiicicnt  for  a  day's  run,  The  water  tanks 
have  a  capacity  of  about  144  gats,  sufficient  for  a  full  half  day's 
working. 

In  starting  to  get  up  steam,  about  one-half  pint  of  methy- 
lated spirits  is  poured  into  the  tray  under  the  burner  casing; 
this  is  allowed  to  bum  for  about  15  minutes:  a  torch  is  then 
inserted  throuffh  the  lighting  and  observation  hole  in  the 
center  of  the  burner,  A  handle  is  now  fitted  on  the  end  of 
the  pump  crank  shaft  and  turned  for  aI>ont  five  minutes,  when 
sufficient  steam  will  have  been  generated  in  the  boiler  to  drive 
the  auxiliary  engine:  the  handle  is  then  removed  and  the 
engine  goes  on  working  at  full  speed  until  the  steam  pressure 
reaches  the  normal,  when  it  slows  down  until  (he  wagon  is 
started.  After  this  the  supply  of  water,  oil  and  ajr  is  automat- 
ically governed  and  requires  no  further  attention. 

When  the  wagon  is  not  required  for  further  use.  the  aux- 
iliary engine  stop  valve  is  shut,  and  the  wagon  is  left  until 
again  required.  Should  the  water  supply  (ail.  the  auxiliary 
cneinc  will  use  up  the  small  quantity  of  steam  in  the  boiler  and 
then  stop.  Should  the  oil  supply  fail,  the  engine  .stops  for  the 
same  reason,  as  no  further  slenm  is  generated  after  the  burner 
ceases  to  work  Tn  neither  rase  is  there  any  damasre  done  tn 
'he  boiler,  The  water  and  oil  pumps  .ire  proportioned  in  the 
ratio  of  15  to  t  by  weight — that  is.  T  Ih.  of  oil  is  sunplied  to 
rvanorale  Tf  lbs.  of  water,  to  sunerheat  the  steam  heforc 
fwlnff  used  in  the  engines,  and  In  superheat  the  exhaust  steam 
t'l  mftki*  It  invisihte. 

The  boiler  fitted  on  the  wagon  shown  will  evaporate  about 
17  lbs.  of  watf  from  and  at  2T2  dee  F.  with  T  Ih.  of  nrd?n.ir\' 
netroleum.  The  .luxiliary  encrine  usee  about  T<  lbs  of  s*"!'" 
opr  hour  when  running  at  its  usual  working  snecd.  The  nnnr^i 
working  steam  pressure  is  2<;o  lbs.  per  square  inch,  and  the 
Al'^am  is  superheated  to  600  deg  F. 

The  wflpon  «hown  is  entirclv  an  cxnTiniental  one,  and  will 
he  considerably  improved  and  simplified,  Tt  h.is.  however, 
hei-n  rim  most  successfully,  and  will  carry  6  tons  at  a  speed  of 
,S  miles  an  hour  on  the  level.  The  tare  is  inst  under  ^  tons. 
An  thr  boiler  and  engine  CNin  be  worked  to  double  their  power 
when  required,  the  necessity  for  two-speed  gearing  for  rlimh- 
ing  hills  is  obviated,  and  simplifies  the  wagon  considerabW. — 
Aittrmotor  journal. 


The  Thor  Roller  Bearing:. 


Among  the  many  new  roller  bearings  now  coming  onto  the 
market  in  anticipation  of  a  growing  demand  from  makers  of 
motor  vehicles,  is  the  Thor.  made  by  the  Aurora  Automatic 
Vachinrry  Co  .  .Aurora.  III. 

In  the  Tlior  roller  bearing  there  are  two  distinct  elements 
combined,  or  two  bearings,  namely,  vertical  and  horizontal 
load. 


rust— i"he  rollers,  being  on  3  horizontal  axis  carry  the 
vertical  load,  each  roller  touching  the  inner  and  outer  bearing 
surface  in  diameirically  opposite  points. 

Sccond^ — ^The  balls,  acting  only  in  tlie  capacity  of  end  thrust, 
act  between  two  parallel  disks,  also  touching  the  same  at 
diametrically  opposite  points,  and  in  no  way  interfering  with 
the  horizontal  carrying  capacity  of  the  hub. 

It  is  further  claimed  that  on  account  ol  the  short  roller  in 
proportion  to  the  diameter,  very  little  room  is  taken  up  later- 
ally in  the  hub.  and  the  bearing  points  consequently  come 
much  further  apart  than  in  the  ball  bearing. 

Other  advantages  clanncd  are  the  comparatively  large  sine  of 
rnllers.  which  consequently  are  Iws  in  number  (making  sep- 
arators, which  are  generally  frail  at  the  best,  unnecessary'^ 
and  running  at  much  less  speed  than  balls  on  account  of  their 
sire,  thereby  also  reducing  friction,  and  the  fact  that  the 
rollers  are  bored  through  the  center  gives  them  a  certain 
amount  of  flexibility  which  is  favorable  to  the  wear  oC  the 
bearing. 


__J' 


Wc  illustrate  the  Thor  bearing  as  used  in  an  automobJlcl 
hub  designed  for  woudcn  wheels.  The  two  telescopic  shells" 
arc  pressed  togctlier  inclosing  the  wooden  center.  The  tel- 
escopic shell  remains  permanent  with  the  wheel,  with  the 
cups  pressed  into  the  same.  The  cones  fit  the  regular  axles 
of  taper  construction  and  are  connected  with  a  sleeve,  which 
is  screwed  up  tight  at  both  ends,  one  fitting  the  outer  and 
one  the  inner  cone.  This  gives  the  lateral  adjustment  once 
for  all.  and  when  the  wheel  is  taken  off  the  shaft,  the  inside 
construction,  consisting  of  two  cones,  the  rollers  and  ibc 
sleeve,  follow  the  wheel.  In  this  way  it  exposes  nearly  one- 
half  of  each  roller,  making  it  easily  accessible  for  cleaning 
and  inspecting,  ami  still  retaining  the  rollers. 

They  also  apply  the  bearing  to  the  regular  bent  spoke,  direct 
or  tangent  wire  wheel,  suitable  for  front  automobile  hubs.  If 
necessary,  a  suitable  device  for  fastening  driving  gear  for 
rear  drive  wheels  may  be  added. 
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No.  641,313 — Motor  Vehicle. — Andrew  J.  Msrtin,  Buffalo, 
N.  Y.    Application  filed  Jan.  13.  1899. 

The  objects  of  the  invention  are.  first,  to  provide  for  read- 
ily and  easily  effecting  a  change  in  the  speed  of  the  vehicle 
Without  interfering  with  the  operating  mechanism — that  19. 
tlte  driving  power  wilt  always  remain  the  same,  although  the 
speed  may  be  varied;  and,  secondly,  to  avoid  any  jarrJng  or 
iincvenness  of  operation  consequent  npon  increasing  the 
speed  of  the  vehicle. 

The  first  ohjecl  the  inventor  endeavors  to  accomplish  by 
providing  the  fly  wheel  of  a  crank  shaft  with  a  shiftable  crank 
pin.  which  has  its  bearing  in  said  wheel,  and  Is  capable  of 
being  moved  away  from  and  toward  the  axial  center  of  said 
wheel.  This  crank  pin  is  mounted  on  a  threaded  Oiafl,  which 
is  Ir.cated  diametrically  within  the  fly  wheel.  By  rotating  this 
shaft  the  crank  pin  will  be  moved  either  toward  the  periphery 
of  the  wheel  or  toward  the  axial  center  of  the  latter.  This 
rotation  of  the  shaft  may  be  effected  in  any  desired  way 
while  the  wheel  is  in  motion. 

The  second  object  of  the  invention  is  said  to  be  atrcom- 
plished  by  providing  a  counterweight,  which  is  also  movable 
back  and  forth  on  the  shaft.  This  shaft  has  right  and  left 
hand  scrrw-threaris  extending  from  the  center  of  the  wheel 
to  the  ends  of  the  shaft.  As  the  crank  pin  Is  caused  lo  travel 
in  cne  direction  by  the  rotation  of  the  shaft,  the  counter- 
weight moves  in  the  opposite  direction  relative  to  the  axial 
corner  of  the  wheeJ. 

Tn  thr  accompanying  drawings,  Fig.  i  is  a  side  elevation 
showing  clutch  and  fly  wheel  Fig.  2  is  a  plan  view.  Fig.  3 
is  p  vertical  sectional  view  on  the  line  ^  3,  Fig.  i.  Fig  4  is 
3  Iransversc  sectional  view  of  the  fly  wheel.  Figs.  5  and  (5 
arc  enlarged  views  of  one  of  the  clutch  arms  and  adjuncts. 
Fig.  7  is  a  view  of  the  cam  platr  detached.  Fig.  8  ts  a  bot- 
tom plan  view  of  one  of  the  clutch  shoe  plates. 

Referring  to  the  drawings.  A  designates  a  fly  wheel  and  a 
a  crank  shaft,  upon  which  said  wheel  is  axlally  mounted,  said 
shaft  fitting  in  a  hub  or  boss,  a',  on  one  side  of  the  wheel  at 
(he  center  thereof.  Within  this  wheel  is  a  diametrical  bore. 
a',  which  extends  to  near  the  peripl'"^-  and  opens  through 
one  side  of  the  wheel,  forming  a  slot,  »'. 

B  is  a  crank  pin  and  b  the  base  Mock  thereof,  fitted  so  as  tn 
slide  in  slot  a*.  This  Work  has  a  threaded  bore  to  accommo- 
date the  thread  b'  of  a  shaft,  b*.  extending  longitudinally 
within  bore  aV  This  shaft  is  held  in  place  bv  apertored  Ings. 
h**.  of  one  siJc  nf  the  wheel,  The  «hafl  b*  may  be  rotated 
acording  as  it  is  desired  to  increase  or  Ie«en  the  .speed  of 
the  vchi'-le.  bv  any  «uilahle  means,  it  bring  only  ncressao" 
I'l  lit)  II  «urh  shnh  <ufTu-irnMy  !■>  locate  the  (.Tank  pin  al  Ibt- 
desired  point  ic'ativr  to  the  axial  center  <if  the  wlu-cl.  Tlic 
n»enns  shown  embraces  n  beveled  pinion,  b".  which  mr<hc< 
with  a  second  beveled  pinion,  b*,  whose  shaft,  V,  is  mounted 
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in  wheel  K  at  right  angles  to  shaft  b*.  The  outer  end  of  this 
shaft  projects  beyond  ibc  inner  side  of  wheel  A  and  has  keyed 
tlicieon  a  wheel  b'.  By  lunting  this  wheel  and  its  shaft  the 
rotation  of  the  shaft  b'  is  effected.  In  this  way  the  crank  pin 
and  its  block  will  be  caused  to  travel  back  and  forth  in  the 
slot  a',  thereby  positioning  the  same  nearer  to  or  further  away 
from  the  center  of  the  fly  wheel,  according  as  it  is  desired  to 
leR.sen  the  speed  at  the  gain  of  power  or  increase  the  speed  at 
the  cost  of  power. 

The  shaft  b"  is  formed  with  right  and  left  hand  threads,  the 
crank  pin  block  being  in  engagement  with  the  fonner,  while 
on  the  latter  thread  is  a  counterbalancing  weight,  C.  This 
weight  is  also  movable  within  the  bore  a'  on  the  other  side  of 
the  center  of  the  wheel  from  the  crank  pin.  The  latter  and 
the  weight  always  travel  synchronotisly  toward  or  away  from 
the  wheel  center,  the  weight  serving  to  counterbalance  the 
positioning  of  the  crank  pin  and  avoiding  the  jarring  conse- 
quent upon  the  pin  being  moved  away  from  the  axial  center 
of  the  wheel. 

The  wheel  b'  is  shown  as  having  a  V-shaped  periphery. 
Two  upright  curved  bars,  d  d'.  carried  by  a  horizontally  mova- 
ble slide,  d".  are  provided  with  V-grooves  to  accommodate 
the  periphery  of  rhc  wheel  b*.  The  bars  A  d'  are  so  spaced 
apart  that  the  wheel  b*  may  travel  between  them  without 
contact:  but  when  the  slide  is  moved,  one  bar  or  the  other 
will  be  in  line  to  be  engaged  by  the  wheel  b'.  Thus,  the  latter 
will  be  fnmcd,  the  direction  being  governed  according  as  the 
contact  is  with  the  bar  d  or  d'.  Tn  this  way  the  shifting  of  the 
crank  pin  and  counterweight  is  effected.  The  slide  d*  may  be 
moved  by  any  stiitable  means. 

D  is  the  clutch  wheel,  which  in  practice  is  keyed  on  a  ro- 
tary bearing  or  sleeve  d^.  on  which  is  keyed  nnr  of  the  carrv- 
ing  wheels  fnot  shown).  The  rear  carrying  wheels  are  pref- 
cnbly  fhose  to  which  the  clutch  wheels  arc  thus  secured 
tbrtmgh  the  intermediary  of  the  s'eeve. 

F  E  are  two  dntch  arms,  and  e  is  a  cam  disk,  loose  on  d* 
The  arms  K  are  extended,  one  upward  and  the  other  down- 
ward- At  their  inner  ends  ihev  arc  loosely  mounted  on 
sleeve  d*  and  are  both  connected  by  two  togtrlrs.  c'.  to  a 
crnsshcad,  c'.  which  is  guided  bv  a  nlale.  c*  To  the  rro««- 
head  e*  it  ^ecnred  one  end  of  a  piMnan.  e*.  loose  al  it*  other 
end  on  crank  pin  E.  To  the  outer  end  of  each  arm  F  is 
pivotally  secured  one  end  of  a  plate.  F,  Both  of  these  olatr't 
extend  transversely  over  the  perlphcnr  of  wheel  D.  and  each 
carrier  two  centrally  pivoted  shoes,  f.  which  face  the  onpo- 
site  flat  faces  of  wheel  D.  with  wblrh,  when  the  platen  F  are 
thrown  off  a  straight  line — that  is.  set  obliquely  to  the  perioh- 
err  of  the  wheel— they  engage  so  as  to  firmly  bite  the  sides 
of  the  wheel.  The  inner  faces  of  these  shoes  are  consequently 
made  t"  conform  to  the  cnRagiug  faces  on  the  sides  of  the 
wheel.  The  shoes  have  a  nrving-like  action  against  the  sides 
r»f  the  wheel,  and  when  the  carrying  arm  is  moved  in  the 
direction  in  which  the  plate  is  set,  the  shoe<t  will  bite  like  a 
vise  against  the  wheel  and  cause  the  latter  to  rotate  with  the 
arms.  Yet  on  the  recovery  stroke  of  each  arm  (he  wheel  will 
not  be  interfered  with  bv  the  shoes.  Thr  two  carrving  amis 
net  ftl'fmately  to  effect  the  rrplation  of  the  cinlch  wheel — that 
i»,  as  one  arm  !*  on  its  recovcrv  stroke  the  wheel  is  beinc 
rotated  bv  the  other  arm.  the  «hocs  of  the  former  allowing  the 
wheel  to  rws*  Ijctween  tbem  without  frictinnal  roniart.  Tlie 
ilirrcion  of  rotation  of  whrrl  T)  !«  controlled  bv  the  twiMiion 
1m  uhirb  fhe  sh»v-e.nrrvinp  plates  F  are  «ri  oblinuely — that  Is. 
when  the  npper  plate  is  thrown  with  its  extrenjilv  rearward, 
and  the  lower  plate  with  1(3  extremity  forward,  the  wheel  D 


No.  20.  Feb.  U.  UNXt. 


THE   HORSELESS   AGE. 


86 


^r^ 


.3 


will  be  rotated  in  ihe  forward  direction,  while  ii  will  be  moved 
rearward  when  the  positions  of  the  upper  and  lower  plates 
are  reversed.  The  two  arms  E  E  are  operated  synchronously, 
while  thrir  clutch  shoes  act  on  the  wheel  D  successively — that 
IS,  whtle  the  clutch  shoes  of  one  arm  are  gripping  the  wheel, 
tho  shoes  of  the  other  arm  are  slipping^.  For  ttistaoce,  to 
obtain  a  forward  movcmedt  of  the  wheel  D,  and,  conse- 
quently the  vehicle,  both  of  the  arms  E  wilt  be  forced  as  far 
to  the  rear  as  possible  (see  position  indicated  by  dotted  lines 
3,  Fig.  i),  and  the  plate  F  of  the  upper  arm  is  caused  to  lie 
obli4|Ucty  across  the  face  of  the  wheel  with  its  extreme  end 
pointing  forward,  while  the  plaie  F  of  the  lower  arm  is  posi- 
tiDued  with  itx  extreme  end  |Kiinling  forward.  The  ctank  pin 
being  started  to  the  rear,  both  of  the  arms  E  must  follow,  and 
the  wheel  D  also,  since  the  shoes  of  the  plate  F  of  the  upper 
arm  have  the  grip  and  the  plate  F  of  the  lower  arm  is  slip- 
pitig.  When  the  half  revolution  cf  the  fly  wheel  is  completed 
and  ihe  arms  E  start  on  the  rearward  movement,  the  shoes 
ot  the  plate  of  the  lower  arm  will  grip  the  wheel  D.  while 
those  ot  the  upper  arm  are  sUpping.  In  this  wuy  the  wheel  D 
i»  l>cmg  continuously  revolved,  the  clutch  shoes  of  une  arm 
acting  to  (mil  the  wheel  and  those  of  the  other  to  push  it;  but 
when  these  plates  arc  set  on  a  straiglit  Une  extended  directly 
across  tlie  periphery  of  the  wheel,  the  shoes  will  not  engage 
the  latter  in  the  reciprocal  movements  of  (heir  carrj'ing  arms- 
G  G  designate  two  spring  rods  having  enter  rounded  enrls 
fitted  in  sockets  tn  the  inner  shoes — that  is,  those  adjoining 
the  pivoted  ends  of  the  plates  F.  Each  of  these  spring  roda 
projects  from  a  lever,  k-  mounted  on  the  inner  end  of  eacli 
arm  E,  nnd  having  u  lateral  extension,  g',  which  fits  in  a  slot, 
g^.  of  cam  disk  e.  There  are  two  such  slots  in  this  cam  disk, 
and  each  slot  is  composed  of  three  sections — a  central  section, 
g*,  and  Iwo  end  sections,  g'  g*.  These  three  sections  are  con- 
centric with  the  axis  of  the  disk,  but  are  all  on  different  radii — 
\\x\\  is.  the  radius  of  the  section  g'  is  \cs%  than  that  of  the  cen- 
tral section  g*.  whtle  the  radius  of  the  cither  end  section  g'  is 
greater  than  that  of  the  other  sections,  The  end  sections  open 
angularly  into  the  central  section.  It  is  by  adjusting  this 
disk  that  the  shoe-carrying  plates  are  shifted — that  is.  when 
the  disk  is  so  set  that  the  extensions  g'  of  the  two  levers  g 
will  travel  in  the  centra!  sections  g*  of  the  upper  and  lower 
slots,  the  plates  F  will  extend  straight  across  the  periphcrj* 
of  the  wheel  D;  hut  when  the  disk  is  turned  bo  as  to  throw, 
say,  the  end  sections  g*  into  line  with  the  extensions  8:*,  the 
plates  F  will  be  set  so  as  to  rotate  the  wheel  D  forward.    The 
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arc  of  each  section  of  each  slot  controls  the  radius  of  move- 
ment of  ihc  lateral  projections  g'  of  each  lever  g.  The  posi- 
tions of  the  fihoe-carrymg  plates  will  not  be  altered  or  di»- 
iurl>ed  save  whin  the  di»k  is  itself  turned  axially.  Hence,  by 
ihiiting  lite  disk  e.  the  direction  of  travel  of  the  vehicle  may 
be  reversed  or  the  wheels,  as  on  a  downward  grade,  may  be 
allowed  lo  rotate  without  aid  or  hindrance  from  the  clutch 
arms. 

The  mcan«  for  shifting  the  cam  disk  may  be  of  any  pre- 
ferred form  or  kind.  Here  are  shown  segmental  rack  teeth, 
g*.  in  the  periphery,  with  which  a  rack  bar,  g*,  may  engage 
for  this  purpose. 

In  practice  the  o|K-rator  can  at  pleasure  regulate  the  speed 
r)l  the  vehicle.  By  any  suitable  connection  the  slide  d"  may 
he  shifted  so  a$  to  throw  either  one  of  the  contact  bars  d  d'  in 
lino  to  be  engaged  by  the  wheel  b'.  .'Vs  this  occurs,  the  screw 
shaft  is  rotated  each  time  the  wheel  b*  engages  with  such  bar 
A  or  d'.  When  the  desired  speed  is  obtained,  the  slide  is 
moved  so  th.it  the  wheel  b'  wilt  pass  between  the  bars  d  d' 
wirhout  cVmtaciing  witii  either.  The  cam  disk  e  Is  positioned 
so  that  one  end  section  of  each  slot  will  be  brought  into  line 
with  the  lateral  projection  of  ilie  levers  g.  This  will,  through 
the  rods  G  G,  eflect  the  setting  of  the  two  plates  F  obliQnely 
across  the  periphery  of  the  clutch  wheel.  The  revolution  of 
Ihe  fly  wheel  will  cause  the  reciprocation  of  the  arms  E. 
Each  of  these  is  moved  in  the  direction  in  which  the  shoe- 
carrying  plates  are  set.  the  shoes  wilt  firmly  grip  against  the 
flat  sides  of  llie  clutch  wheel  and  cause  the  rotation  of  the 
latter.  K%  the  dutch  shoes  of  one  arm  are  thus  acting  on  the 
clutch  wheel,  those  of  the  complimentary  arm,  which  is  on 
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the  recovery  stroke,  are  shding,  the  wlieel  passing  between 
tlieni  witliQut  impediment,  by  thus  causing  the  ciutch  slices 
to  bind  against  the  engaging  surfaces  on  opposite  sides  of  ihe 
clutch  wheel,  it  is  claimed,  the  danger  oi  shpping  ts  avoided 
ana  a  firm  grip  is  secured  at  each  opcratiou. 

The  bite  ut  the  shoes  ol  each  dutch  arm  being  when  the 
arm  i&  moved  in  the  direction  in  which  the  clutch  wheel  is 
being  rotated,  such  wheel  can,  under  certain  conditions,  move 
at  an  accelerated  specd—lhal  is,  faster  than  the  movcaicnt  ul 
the  dutch  arm.  For  instance,  in  turning  the  vehicle  tlie 
carrying  wheel  describing  the  outer  circle  will,  together  with 
the  dutch  wheel  fixedly  connected  therewith,  travel  faster 
than  the  dutch  amis.  The  dutch  wheel  will  then  be  free  to 
slide  or  pass  between  the  dutch  shoes,  the  latter  not  in  any 
way  interfering  with  this  increased  or  accelerated  speed  oi 
the  dutch  whecL 

No.  641,404— Jan.  16,  1900 — Motor  Carriage.— W.  £.  Pear* 
son,  Boston,  Mass. 

lliis  invention  relates  to  a  method  of  suspending  the  motor 
by  swinging  links  and  hinged  joints  in  such  a  way  that  the 
carriage  and  the  motor  wUl  be  independent  ot  each  other  so 
far  as  shocks  and  vibrations  are  concerned. 

Two  claims.    Application  hied  Nov.  4,  1899, 

No.  641,511— Jan.  16,  igoo— Driving  and  Steering  Appa-^alus 
for  Motor  Vehicles.- Chas.  T.  Hildebrandt  and  F.  R.  Mc- 
MuUin,  Chicago,  III. 

Fig.  1  is  a  front  view,  partly  in  section,  of  the  combined 
steering  and  driving  wheels.  The  casing  C  is  conveniently 
constructed  to  inclose  the  difFerential  gear  mechanism,  and  is 
provided  on  one  or  both  ends  with  removable  covers,  C, 
shaped  to  conform  to  the  tndosed  parts.  The  universal  joints 
G'  are  shown  consisting  of  divergent  (ork  anus,  pivoted  to  a 
ball-shaped  body  interposed  between  atid  embraced  by  the 
same,  said  pivot  being  arranged  in  two  different  planes  at 
right  angles  to  each  other.  The  pivots  of  said  universal  joints 
are  therefore  located  centrally  of  the  fork  arms  C  and  F'  and 
are  in  the  same  vertical  plane  with  and  enable  the  shaft  section 
G*  to  swing  about  the  same  center  of  oscillation  as  the  stub 
asle  F. 
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It  will  be  seen  that  the  shaft,  made  up  of  the  four  parts, 
has  but  four  bearing  points  or  slee^'es—namely,  the  bushings 


C  and  C  and  the  tubular  stub  axles  F — and  liiai  they  are  out 
of  bearing  contact  with  the  parts  of  the  frame  at  other  points. 

The  means  for  driving  the  wheels  A  froin  the  shaft  are  con- 
structed as  follows:  The  outer  parts  G*  of  shaft  sections  of 
said  driving  shaft  extend  outwardly  through  and  have  bear- 
ing within  the  tubular  stub  axles  F.  Each  shaft  section  i>ro- 
jccts  some  distance  outside  of  the  stub  axJes,  and  upon  baid 
projecting  pan  of  the  shaft  is  mounted  a  ring  or  washer,  g, 
which  is  secured  to  the  shaft  by  means  preventing  rotation,  as. 
for  instance,  by  keys,  and  forms,  in  effect,  a  flange  on  said 
shaft  section.  Said  ring  fits  closely  against  tlic  outer  end  of 
the  stub  axle  and  is  provided  radially  outside  of  said  stub  axle 
witli  a  circular  scries  of  bolt  apertures,  and  throvigh  said 
apertures  and  longitudinal  apertures  in  the  hub  are  passed  a 
plurality  of  screws  or  bolts,  G'.  Tlie  hub  will  desirably  be 
made  of  wood  and  bored  lo  pertnit  the  passage  of  said  bolts 
therethruugh.  Said  bolts  arc  screw-threaded  at  their  inner 
ends  and  engage  screw -threaded  apenures  in  a  ring  or 
washer,  g*,  interposed  between  the  rear  end  of  the  bub  and 
the  fork  arms  F'  of  the  stub  axle  F.  Said  ring  or  washer  is 
interiorly  conformed  lo  the  shape  of  the  adjacent  faces  of  the 
fork  arms,  as  shown  in  Fig.  1,  so  as  to  fit  closely  against  Ihe 
same.  The  outer  end  of  tlie  shaft  section  G'  is  screw -threaded 
and  provided  with  a  lock  nut,  G*.  by  means  of  which  the 
wheel  hub  is  held  in  place.  With  this  construction  power 
from  the  driving  shaft  is  communicated  through  the  shaft  sec- 
tion G'  to  the  ring  or  washer  g,  and  by  means  of  the  bolts 
G'  to  the  wheel  hub. 

The  driving  or  steering  device  herein  described  is  coa- 
structcd  to  swing  on  a  horizontal  pivot  located  centrally  of 
ihu  front  end  of  the  wagon,  so  that  when  one  of  the  steering 
wheels  passes  over  an  elevation  it  will  not  twist  the  wagon 
body  or  running  gear  frame.  Such  horizontal  pivot  coiLSists 
in  the  present  instance  ul  the  cylindric  casing  C.  The  con- 
sttniction  by  which  this  result  is  secutred  is  as  follows;  llie 
tubular  sections  C  arc  rigidly  attached  to  the  casing  or  drum 
C,  so  that  when  either  end  of  the  frame  is  thrown  upward)) 
by  one  of  the  wheels  passing  over  an  elevation,  said  drum  will 
be  caused  to  rotate  upon  its  axis.  The  bearing  block  D  is 
not  attached  rigidly  to  the  casing,  so  that  when  said  cahtni; 
ts  tims  partially  rotated  it  turns  upon  said  bearing  block  with- 
out giving  motion  lo  the  latter.  Said  (waring  block  is  held 
froni  rising  by  means  of  suitable  bands,  C,  which  embrace 
the  under  surface  of  the  opposite  ends  of  the  casing  and  arc 
attached  at  their  upper  ends  to  lugs,  c*,  secured  rigidly  to  or 
made  integral  with  said  block  f>.  With  this  construction,  said 
bearing  block  D,  at  the  upper  side,  and  the  bands  C,  at  the 
lower  side,  provide  a  scat  within  which  the  casing  may  be 
rotated,  as  one  or  the  other  of  the  wheels  A  is  moved  ver- 
tically above  the  other  one.  The  depending  arms  D*  of  the 
bearing  block  ore  provided  with  slots,  d,  as  shown  more 
clearly  in  Fig.  1,  through  which  the  tubular  sections  C  and 
C  pass,  and  which  afford  room  for  the  vertical  oscillations 
of  said  parts. 

A  main  or  principal  feature  of  the  invention  is  embodied 
in  the  construction  wherein  the  stub  axles  F  are  provided  with 
inwardly  extending  fork  arms,  which  are  pivoted  to  out- 
wardly extending  fork  arms  on  the  frame,  and  a  rotary  driving 
shaft,  each  half  of  which  consists  of  two  parts  connected  by 
a  univeri-al  joint,  which  is  located  centrally  of  and  in  the  same 
vertical  plane  as  the  pivotal  connection  between  the  axle  sec- 
tion and  frame,  and  in  which  the  outer  part  of  said  shaft  b 
connected  with  and  drives  the  wheel  mounted  on  said  stub 
axle. 

Eight  claims.    Application  filed  Jan.  9,  1899, 
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Ko.  641,659— Jan.  16,  1900 — Explosive  Engine. — G.  A. 
Tucrk,  Chicago,  111. 

The  proposed  improvement  cousisu  in  a  aimple  exhau&l 
valve  gear,  as  well  as  means  to  cut  out  the  igniting  mechan- 
ism when  the  engine  is  running  hght. 

Nine  claims.    Application  filed  March  25,  1899, 

No.  641,514— Jan.  16,  1900— Motor  Vehicle. — C  W.  Hunt. 
New  York.  N.  Y. 

In  accordance  with  the  invention,  two,  at  least,  of  the  vehicle 
wheels  are  driven  by  independent  means,  with  provisions  for 
retarding  or  accelerating  the  motion  of  one  of  the  wheels  rel- 
atively to  the  other,  so  that  the  vehicle  is  directed  to  one  side 
or  the  other,  as  the  case  may  be,  means  being  also  provided 
for  retarding  or  checking  the  swinging  u(  the  wheels.  In 
practice,  both  axlc^  of  a  four-wheeled  vehicle  arc  preferably 
mounted  to  swing  in  substantially  horizontal  planes  about 
vertical  axes,  and  are  connected  by  links,  so  that  displacement 
of  one  axle  in  a  horizontal  plane  is  transmitted  to  the  other, 
and  the  vehicle  thereby  turned  in  a  relatively  small  circle- 
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through  the  driving  mechanism,  or  otherwise,  so  that' the 
diagotially  opposite  wheels  swing  together,  but  in  opposite 
directions,  and  thereby  faciliute  the  turnmg  of  the  vehicle  in 
a  small  circle.  As  a  convenient  means  for  connecting  the 
two  axles,  links,  F,  may  be  employed,  as  shown  m  the  draw- 
mgs,  sucJi  links  being  preferably  pivolcd  on  bracket  arms,  f, 
secured  to  the  axles  B  and  B',  so  that  such  links  shall  be 
always  tangent  to  the  arc  of  a  circle  described  about  the  cen- 
ter of  oscillation  of  each  axle,  and  the  free  movement  of  the 
parts  sh;itl  not  be  interfered  with  at  any  point  in  their  oscilla- 
tion. 

Four  claims.    Application  filed  Aug.  10,  1899. 

.No.  641,360— J:in.  16,  igoo— Liquid  Fuel  Bumer. — Oscar 
Brunlcr,  Filcnburg,  Germany. 

The  object  of  ihc  invention  is  to  construct  a  lonn  of  burner 
in  which  the  highest  temperature  will  be  attained  (ar  enough 
above  the  vaporizer  to  insure  the  keeping  of  the  latter.  The 
air  enters  partly  below  the  vaporizer  and  partly  above.  The 
slow-burning  gases  are  then  conducted  ihrough  holes  in  the 
vaporizer  into  the  burner  head,  where  the  highest  tempera- 
ture will  be  attained. 

One  claim.    Application  hied  Nov.  15,  1898. 

No.  641.368— Jan,  16.  1900 — Burner. — O.  Brunlcr.  Eileo- 
burg,  Germany. 

a  is  the  feed  pipe  for  the  liquid,  gaseous  or  pulverized  fuel. 

b  is  the  air  introduction  pipe. 


In  the  accompanying  drawings.  Fig.  1  is  a  view  in  side  ele- 
vation, with  the  near  wheels  removed  and  the  axles  in  sec- 
tion. Fig.  2  is  a  rear  end  elevation  of  the  vehicle  shown  in 
Fig.  1.  Fig  3  is  a  plan  view  showing  the  wheels  and  axles, 
with  their  co-operatint^  parts.  Fig.  4  is  a  similar  view,  but 
with  the  parts  in  different  positions. 

As  represented  in  Figs.  1  and  2  of  the  drawings,  a  suitable 
spring  frame,  C,  is  secured  to  each  of  the  axles  B  B'  and  re- 
ceives the  weight  of  the  body  through  a  suitable  ring  or  Bflh 
wheel,  as  indicated  at  c,  a  pivot  being  provided,  as  usual,  about 
which  the  axle  or  tlie  axle  with  the  spring  frame  is  free  to 
swing  in  a  substantially  horizontal  plane.  Each  of  the  wheels 
D  D'  on  the  axle  B'  is  arranged  to  be  driven  independently 
of  the  other  by  a  driving  means,  such  as  an  electric  motor 
£  or  E',  any  suitable  intermediate  mechanism  being  provided, 
such  as  the  gear  d,  secured  to  the  vehicle  wheel  and  engaged 
by  a  pinion,  e,  connected  to  the  rotating  part  of  the  motor. 
The  driving  means  for  each  wheel  is  controllable  independ- 
ently of  the  other  by  any  suitable  means,  so  that  each  wheel 
can  be  driven  independently  of  the  other  and  its  speed  accel- 
erated or  retarded  relatively,  according  to  the  direction  in 
which  it  is  desired  to  have  the  vehicle  move.  When  the  axle, 
which  in  the  arrangement  shown  in  Figs.  i.  2,  3  and  4  extends 
from  side  to  side  and  has  journaled  thereon  the  independently 
driven  wheels,  is  mounted  to  swing  in  a  substantially  horizon- 
tal plane,  as  also  indicated  in  said  figures,  the  other  axle  B 
is  also  preferably  mounted  to  swing  in  a  substantially  horizon- 
tal plane  and  is  connected  with  the  axle  B'  either  directly  or 
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The  fuel  feed  pipe  a  runs  out  iuto  a  nozzle,  d,  the  opening 
of  which  can  be  closed  more  or  less,  according  to  the  amount 
of  fuel  to  pass  out  of  it,  by  the  cylindrical  rod  m  being  raised 
or  lowered  within  the  said  pipe  a  and  nozzle  d.  The  nozzle 
d  is  surrotmded  by  a  hollow,  somewhat  cone-shaped  casing 
or  mantle  c,  and  this  latter  is  surrounded  by  the  mantle  n. 
Between  the  nozzle  and  the  mantle  c,  and  between  this  latter 
and  the  onlcr  mantle  n,  annular  spaces,  o  and  g,  respectively, 
arc  formed,  through  which  the  air  entering  through  pipe  b 
can  freely  pass.  The  casing  or  mantle  c  runs  out  into  a  bulb- 
shqped  casing,  k.  being  provided  with  a  number  of  elongated 
slot!,  f,  and  ribs,  f.  The  ann\ilar  space  i,  formed  between 
this  casing  and  the  outer  wall  p  of  the  apparatus,  is  in  com- 
munication with  the  annular  space  g.  At  the  constricted  por- 
tion of  the  mantle  c  a  short  piece  of  pipe,  h,  is  provided,  giv- 
ing access  from  without  to  the  interior  of  the  igniting  cham- 
ber e. 
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For  starting  ignition  the  Aamc  of  a  soldering  lamp  or  a  gas 
blast  is  introduced  tluough  the  pipe  b  into  the  cliambcr  c. 
with  the  effect  of  heating  the  burner  and  setting  up  ignition. 
After  the  burner  is  heated  to  the  desired  degree  the  lamp  or 
gas  Aame  is  removed  and  the  pipe  h  is  to  be  plugged  up. 

If  liquid  or  ptUvcritcd  fuel  is  made  use  of.  pressure  air  must 
be  introduced  through  pipe  b.  Part  of  llie  air  enleriDg 
through  pipe  b  may  take  ita  course  through  liic  annular  space 
g  in  order  to  attain  the  highest  icinpcralure  in  the  annular 
space  i,  and  not  witliin  the  chamber  c.  A  column  of  flame 
will  be  projected  out  of  the  opening  I  into  the  compartment 
not  containing  or  having  at  least  no  direct  communication 
with  the  atmosphere 

One  clainj.    Application  filed  Oct.  31,  iByB. 

No.  6141776— Jan.  23,  1900— Hydrocarbon  Burner.^A.  T. 
Ingalls,  Maiden.  Mass. 

Kig.  I  represents  the  burner  and  a  furnace  in  section.  Fig. 
3  is  a  section  through  a  portion  of  the  pipe,  of  which  the 
generator  is  formed.  Fig.  3  is  a  section  of  the  same  on  the 
line  33  of  Fig.  2.    Fig.  4  shows  the  burner  in  section. 
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The  coil  e'  is  supported  by  the  vertical  pipes  e  e'.  and 
the  latter  are  attached  to  the  casing  a  by  a  damp,  g,  and 
SCI  screw,  g',  passed  through  the  latter  into  the  casing,  so 
that  the  pipes  and  the  coil  are  maintained  in  position. 

The  vaporizing  coil  ts  placed  with  its  axis  coincident  with 
the  axes  of  ihe  rn^tng.t,  a.<;  illu<itraled  upon  the  drawings, 
whereby  it  is  surrounded  by  the  heat  generated  by  the  flame. 
Across  the  lop  convolution  of  the  coll  is  placed  1  suppoflins 
bar,  h.  through  which  is  loosely  passed  a  rod.  h',  threaded  at 
its  upper  end  to  receive  a  nut.  h'.  which  rests  upon  the  bar  h. 
The  lower  end  of  the  rod  is  likewise  threaded  to  extend  into 
the  apex  of  a  conical  flame  deflector,  h',  placed  beneath  the 
coil  in  «n  inverted  position  and  having  its  edges  extending 


bc>oud.  tlic  coll.  Witlnn  Uic  dcllccLor  is  placed  a  circular 
iruugli,  h*.  Ill  whjcli  is  placed  oakum  or  iclt,  whicii  u  sai 
mated  with  naphtha  or  kf!ro»cDe  to  iniually  £caefBle  vapui 
in  the  cud. 

The  pipes  c  and  c'  are  covered  with  asbestos  or  other  Dfc- 
pruof  material,  the  covering  extending  iruni  the  vaporizing 
cull  to  the  plate  c,  the  said  covering  being  represented  in  Fig. 
1  as  having  a  portion  thereof  removed  from  near  the  uj^ 
portion  of  the  pipe  e.  and  thus  showing  a  ponion  of  said  pipe 
as  uncovered.  The  said  pipes  c  c*,  as  well  as  the  pipe  forming 
thu  coU,  are  constructed  as  illustrated  in  Figs,  i  and  j — that 
is  to  say.  Ute  pipe  has  au  outer  shell,  4^  and  an  inner  shell,  i, 
concentric  therewith,  so  that  there  is  an  annular  au*  space 
between  them.  To  maintaui  the  two  shells  of  the  pipe  in  the 
concentric  relation  during  the  use  of  the  device,  as  well  as 
during  the  bciiduig  ui  the  pipes,  a  wire,  5,  of  the  proper  cross 
diameter,  is  wrapped  spirally  around  the  inner  tube  or  shell. 
and  the  outer  tube  or  shell  is  slipped  over  tlicui.  Then  the 
pipe  can  be  coiled  without  disturbing  the  relation  of  the  sliclK 
and  said  relation  cannot  be  altered  during  the  use  of  the  de 
vice,  as  by  any  warping  or  distortion  of  the  coiU  when  sub- 
jected lu  intense  heat. 

The  burner  consists  of  a  ihtmble  or  nipple,  i,  having  a  radial 
flange,  i,  and  threaded,  so  as  to  be  screwed  into  the  tube  i*. 
In  the  end  of  the  thbible  is  a  contracted  opening,  i',  through 
which  the  vaporized  hydrocarbon  is  emitted. 

To  light  the  apparatus,  ilie  hydrocarbon  is  allowed  to  flow 
into  the  coil,  and  a  small  amount  of  naphtha,  kerosene,  or 
ottier  ioBaramable  fluid  is  placed  in  tlic  uough  h*  in  the  de- 
flector and  ignited.  After  a  minute  or  two  the  vaporixmg  cOii 
becomes  su/Hciently  heated  to  vaporize  the  Uquid.  and  the 
x-apor  tlows  through  the  buruer  and  is  ignited  with  a  match 
ur  torch.  Combustion  immediately  takes  place  in  the  com- 
bustion chamber,  and  the  flame  guihes  upward  through  the 
contracted  mouih  or  throat  of  the  outer  casing,  and  is  divided 
by  the  dcRecior,  a  sulHcieni  quantity  of  oxygen  being  supplie«l 
to  the  combustion  chamber  through  the  inlets  b'  b*.  and  to  the 
chamber  in  the  5re  box  through  the  inlets  a'  a*,  and  the  an- 
nular chamber  surrounding  the  combustion  chamber.  The 
heat  generated  by  the  flame  is  iniensc,  and  the  hydrocarbon 
is  vaporized  immediately  upon  entering  the  coil  e';  but  al 
though  the  heat  in  the  fire  box  is  intense,  as  said,  the  hydro- 
carbon IS  not  coked  in  the  pipes,  since  it  is  protected  by  the 
annular  air  space  between  the  two  shells  of  the  pipe,  and  con- 
sequently the  flow  of  the  ^-apor  is  constant  and  uniform,  and 
the  pressure  thereof  is  practically  unvarying. 

The  deflector  may  be  adjusted  vertically  to  spread  the  flame 
more  or  less,  according  to  the  miinbrr  of  tubes  in  the  boiler, 
by  screwing  the  nut  upon  the  pendent  rod.  The  pan  in  the 
ash  pit  catches  the  drop  from  the  burner  when  the  valve  if 
first  opened,  and  before  the  vapor  is  generated,  whereby  the 
hydrocarbon  is  prevented  from  spreading  over  the  floor  ol  ihe_ 
ash  pit. 

Three  claims.    Application  filed  March  .11,  i8s)8. 

No.  641,878 — Jan.  23,  1900 — Motor  Car. — C.  A.  A.  Mon- 
grcdien  and  K.  D.  Bcrnier.  France. 

This  is  3  five-wheeled  carriage,  having  a  jointed  frame,  wtth 
three  axes  of  rotation  to  adjust  the  contrivance  to  the  me- 
qualities  of  the  road.  The  gearing  is  composed  of  bevel  ge:ir* 
of  .lififcrent  diameters  on  two  parallel  shafts,  with  an  inter- 
nic<liaii-  .shaft  nrransed  in  the  same  plane,  and  having  on  ihe 
latter  a  movable  pinion  to  engage  successively  with  the  bevel 
gears. 

Six  claims.    Applicatioa  filed  Kov,  21,  iSgS. 
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SPECIAL    NOTICES. 

AtfvMtUMMBti  tBMrt*d  a»a»r  Ihti  hMdlnc  at  fl.OO  «■  lash  Ibr  i 

(•sue.  paj-able  In  Kdv«sc«. 


'V. 


THE  JUMP  SPARK  LEADS 

lilvp  Tbilk 

1   Inch  Jump   spark. 

WrUlit.  3  irm. 

DimciMioti ^  f'X4x4  In*. 

PatflDi  Api)lt«i1  Ki»r. 

C.  F,  SPLITD0PFJt|cX'?4's, 

1  VuuJewftier  bt..  New  York 


GASOLINE   ENGINE  CASTINGS. 

One  to  four  h.  p.,  for  stationary  marine  or  vehicles  ; 
rough  or  partly  finished.  Also  complete  engines, 
carbureters  and  accessories.  LOWELL  MODEL 
CO.,  Box  292,  Lowell,  Mass. 

NEW  SAFETY  DEVICE 

AGAINST    LOW     WATER 
In    SMALt.    STEAM    BOILERS. 

iDdl.penB.ble  for  use  on  STEAM  CARRIAGES, 
Can  bs  rcadlljr  .ttachsd  to  any  make  oT  boiler. 

SMART  &  SPENCER,  soIo  Agents, 

SALEM.  MASS. 


ANT  STVLI.  TO 
ORDER. 


BALL  BEARINGS, 

Dodge  Machine  Screw  Co., 

BOSTON. 
FOR    SALE. 

GEMinXE  PANHARD-LKVAS.SOR.  Houghi  new  in  Paris 
October,  tS^.  Cost  in  import  over  $3,200.  4  H.  P.,  2  cylinders; 
pneumatic  tires.  In  first-class  condition,  but  having  no  further 
««c  (or  sa.mt  will  sell  for  8i.8oo«j*.  CHARLES  T.  JEFFERY. 
52  lostitute  Place,  Chtcago. 

STEAM  VEHICLE  FITTINGS. 

P IK  Valves  (both   union  and  plain  ends).   Injectors,  <jasoIine 
Regulators  (improved   type).  Water  Regulators,  (mpmved 
Glass    Gauges,    Globe    and    Check    Valve;;.    Water    Relief 
Valves  (or  Cylinders,  Steam  GanKCs  and  Safety  Valves. 

LOCKE  REGULATOR  CO.,    - 


Salem,  Mass. 


COMPENSATING    BEVEL 

^  GEARS 


ALL  KINDS  AID  SIZES  OF 


r-y 


\ 


STEEL 

BALLS 

SPECIAL 

DRIVE 

CHAIN 


SPROCKETS. 

BOSTON  GEIR  WORKS.  1S4  Purchass  Streit,  BOSTON,  MASS. 


MUD. 


Dust  and 


U  ill  s;-ij[i  I  uHi  ti'^-'f-'^  ^"d  Other  ninning 
pans.     Protect  ihem  with 

ALUMINUM  CASES 

We  make  ihem  in  large  quantities.  Write 

lis       All   kinds  nf  Aluminum  Work,     . 

THE  mU  WHITNEY  8  WOOD  CO.,  ^l^lttaT;.*- 


Subscribers  who  are  willing  to  act  as 

LOCAL  SUBSCRIPTION  AGENTS 
for  Thk  HoHSEi-K^!«  Aut,  on  a  commission  basis,  are 
requesti:d  to  communicate  with  the  Editor. 


Volume  I,  No.  1. 

DARTIES  havitig  copies  of  the  November,  1895. 
^  number  of  Thb  Horselbss  Age,  which  they 
aft  willing  to  sell  or  exchange  for  later  numbers,  are 
rci^H«sted  to  commuuicate  with  the  publisher. 


Automobile  Storage  and  Repair  Co. 

station  No.  I-&7  WEST  eoth  STREET  iSt.  Nicholas   Rink  Bldg./.  NEW  YORK. 

House  and   Care  For   Automobiles  of  ajl   kinds.     Storage   Batteries  Charg^ed  and  Supplies  of  all 

kinds  furnished. 


so 


THE   HORSELESS   AGE. 


ELECTRIC  IGNITION 


IN  CAS, 
CASOLINE    ANr 
OIL  ENGINES. 


We  maka  spAcial  SPARKING  POINTS  for  this  aarvlca  poaneaa- 
Ins  exlreme  haroneaa  and  greater  durability  than  platinum. 

SEND  FOR  DESCRIPTIVE  MATTER  AND  PRICES. 

p  A  !•  p  rj      <^      OO         Wlanufacturers  of  Platinum   Products, 

7  PI  IL  Wf  A  K  ^  f  l«  a  •!  ■ 


Graphite  Lubricants^     I  ^  f  ^^ 


AU  KINDS.  ACCORDING  TO  WAFfTS. 

■p*cUI  preMffttioDB  for  Gvars  of  Rlectrlc  Union  s.nd  for  Cylladtrs  of 
Uotor  EDglEiek.    B«Bd  for  ClrcaUfB  mnA  Price*. 

Joseph  Dixon  Crucible  Co.,   -  Jersey  City,  N.  J. 


BILQWIN  DEUCHABlf 

RHIIH^  made  fur  Auiomo- 
UnJIIIIv  biles,  in  siin  toinii 
all  requirements.  Prompt  delif. 
enes  made.     Address, 

BALDWIN  CYCLE  CHAIN  CO., 
WOSCESTEfl.  IIASt..  U.t.t. 


VOLUME  FOUR  COMPLETE. 


(April  sth  to  September 
27th,  XS99,  tflclaaim.) 


To  New  Subscribers  for  Two  Yean 


We  wish  to  place  these  volumes  in  the  hands  of  persons 
permanently  interested  and  therefore  offer  them  only  to  those 
who  will  subscribe  for  two  years  from  April  5th,  1899.     ::    ::    :: 


4 


SEND  $4  AND  GET  THIS  VOLUME  BEFORE  IT  IS  EXHAUSTED, 

HASBROUCK  AUTOMOBILES  AND  LAUNCHES. 

PQUIPPED  with  The  Hasbrouck  Motor,  the  ONLY  ABSOLUTELY 
Odorless  Gasoline  Engine  on  the  markef.  We  say  odorless  and  we 
MEAN  odorless,  and  will  demonstrate  it  to  any  one  wishing  to  investigate.  It 
is  NOISELESS  and  ABSOLUTELY  SAFE.  Automobiles  in  Runabout 
and  Surrey  styles.     Modified  Stanhope  pattern.     Launches  from  20  to  50  feet. 


ORDCR   NOW   FOR  SPRING 
OELIVERV. 


HtSBROUCK  MOTOR  CO..  68  Broad  Street,  New  Yoik 


SOMETHING    NEW. 


A    Motor  Vehicle  With   Space  in 
Back  for  Carrying  Packages,  Etc. 


If  you  desire  the  simplest,  most  easily  understood 

and  managed  motor  vehicle  ever  offered,  write 


ST.  LOUIS  MOIOR  CIRBIIGE  CO., 

MANUFACTURERS  OF  COMPLETE  VEHICLES  ONLT.  St.  Louis,  IVIo.,  U. 


HYDRO-CARBON    SYSTEM. 


"■RITE  for  Illustrated  Catalogue  giving  the  Testimony  of  many  of  the  best 
Concerns  in  the  Country  after  Using  Grant  Bearings. 


I  \  Box  750. 


THE  CRillT  IILE  &  WHEEL  CO.,  spheld, 


WINTON  MOTOR  CARRIAGE  CO., 

CARRIAGE  ON   EXHIBITION    AT 


EASTERN    .  ... 
DEPARTMENT. 


120  BROADV^AV,  NEVS/  VORK. 

CORRIDOR  EQUITABLE  BUILDING. 

OPPORTUNITY  TO  TEST  IN  NEW  YORK  BEFORE  PURCHASING. 


ANGLO-AIVIERICAN 
STOCK  JOBBERS. 


OOMi;  THING  about  the  London  History 
^^  of  rennington  and  Lawson  Leaders  of 
the  75,000,000  Dollar  American  Promoling 
Expedition. 


ISSUE    OF    FEBRUARY    7th. 


10  Cents,  Stamps  or  Coin. 


THE    HORSELESS   AGE, 

150  NASSAU  STREET, 

^^NEW   YORK. 


STEAM  . 
BOILER  . 
NUMBER, 


DECEMBER 


TEN  SPECIAL  AETICLES 


-■Y- 


Leading  Engineers  and  Invenion  on  ihc  Steam  Boiler 
a»  related  lo  Vehicles,  treating  the  subject  thuroagbly 
and  showing  how  steam  can  be  most  succcssfull)- 
applied. 


10  GENTS,  STAMPS  OR  COII. 


■ 


SYMPOSIUM 
OF 


STEAM  VEHICLE  ENGINEERINe 


THE   HORSELESS  AGE, 

150  NASSAU  STREET, 

-^-^NEW  YORK. 


Facts  About  Storage  Batteries. 


By  Isaiah  L.  Roberts. 

other  information  on  this  subject  by 
well-known  experts  contained  in  our 


STORAGE    BATTERY    NUMBER,      issue  or  September  27tlL 


PRICE,    10  CENTS.  STAMPS  OR   COIN, 


Kelly-Springfteld  Tire 

wins  its  w^y  The  onljy  success- 
ful Rubber  Tire  in  the  world  for 
vehicles.  The  g'enuine  haj- 
"Rubber  Tire  If/iee/ Ca" moulded 

in  the  rubber.  Put  on  any  vehicle 
by  best  carriage  makers  and^ 
dealers  everywhere. 


LET  US  SEND  A  LITTLE  FOLDER 
TELLINa  ALL  ABOUT  TMEM.  .  .  . 


Branches  In  every  City  In  U.  S. 


Consolidated  Rubber  Tire  Co, 

4Q  WALL  STREET,  NEW  YORK. 


THE  HORSELESS   AGE. 


Vol.  s.  No.  a.  r, 


STEAM  BOILER  NUMBER, 

DECEMBER  6th,  1899. 

Symposium  of  Steam  Vehicle  Engineering.^ 


Dealing  thoroughly  with  this  most  Interesting 
problem  as  related  to  vehicles. 


LEADING    ARTICLES. 

Steam  Boilers  for  Motor  Vehicles,  by  R.   I.  Clegg. 

General  Data  on  Steam  and  Fuel,  by  A.  H. 

Advantages  of  Circulation,  by  S.   D.   Mott. 

Efficiency  of  Small  Boilers,  etc.,  by  A.   M.   Herring. 

Automobile  Generators  Under  the  Law,  by  Perry  B.   Rawson. 

Considerations  in  the  Design  of  Vehicle  Boilers,  by   P.   M.   Heldt. 

Shell  or  Water  Tube  Boilers?  by  Wellington  P.  Kidder. 

Boiler  Feeding   Apparatus,  by  R.   L  Clegg. 

A  Practical  Method  of  Utilizing  Exhaust  Steam,  by  Edwin   Kilbum. 

Oil  Fuel  Burners,  by  R.  L  Clegg. 

A  Coil  Boiler  for  Automobiles,  by  W.  H.  Wakeman. 

The  Elihu  Thomson  Flash  Boiler  and  Steam  Vehicle  System,  by  L.  H. 

Design  for  an  8  H.   P.  Water  Tube  Vehicle  Boiler,  by  H.  K.   Burr, 


Vehicles,  Boilers  and  Engines  described  and  illustrated 

64    PAGES.  56    CUTS. 

PRICE,     10    CENTS,    STAMPS    OR    COIN. 


•UBSCRIBE    PROM    THIS   NUMBER. 
•2.00  A  YCAR  IN    ADVANCE* 


THE    HORSELESS   AGE, 


I60    NASSAU    STREET,    N.   yJ 


|o.  a.  r.k.  a.  i»o.  THE   HORSELESS   AGE. 

TRANSMISSION    ^„„  ,„T«iui«cM  tc 

GEARING.     .     .     .     -^O"  AUTOMOBILES 

(Patents  allowed  and  pending.) 


%\     i 


ExproM  Wajron  BIm.   V«(cbt  SS  lb«. 
COLCORD   UPTON,   Beverly,  Mass. 


THE  DOW 

COMPOUND 
BATTEIY 

I*.  THE  REST  IN  THE 
M  \KKET  FOR 

iatoflioblleWork 

For  prIoH  MtA  par- 
tloulan  MDd  to 

THE  DOW 

ElKtnc  ASSttUDi  COi, 

I  ISA     Uruntlwny, 

>pn'  Vork. 

'21H  TrrHi*nf   Nt,, 

KoRloiit    .Mas*. 


HAND  AND  POWER  PUMPS  l^'^^^j;^ 

of  Auiomobiles  and  Pncumauc  Tired  WaRons 

GLEASON-PETERS  AIR  PUMP  CO., 

MANUFACTURERS, 

20  WEST  HOUSTON  STREET.         NEW  YORK,  U.  8.  A. 


I 


to  2  H.  P.  Gasoline  Motors 


(WITH  OR  WITHOUT  WUCR  MCKED 

mmim  Tnd  uuncess. 

VERTICAL  on  HORIZONTAL. 
CLEC1RIC  IGNiriON.    -.:    :: 

^F*  Larre  faclorT  BullAble  (or  ctMtiDiMit&l 
work.  AnjpBtyliiof  CBrritf e  buUt  U.  ord«r 
Jrom  owMcr'i  drawinjtB.  I^arcer  ■!*«■  for 
OMTf  TehtclM  to  <wtu>e  of  coiutruotloa. 

MALTBir  AUTOMOBILE  CO., 
1 0-12  Clinton  Street.  Brooklyn.  N.  V. 


SPECIAL  OFFER. 


BACK   NUMBERS. 


We  have  no  more  complete  files  and  h&ve  decided  to 
offer  miscellsLDeous  back  numbers  of  THE  HORSELESS 
AGE,  from  December,  1896,  to  March,  1899,  at  the  fol- 
lowing prices: 

X2    Assorted,  .  •  •  ^i.oo 

6  ^^  •  ■  •  «  50  centa. 

Forelipi,  5  and  <!  stillllnifSy    respectively. 


The  Horseless  Age, 


American  Tract  Society  Building, 

Na»«au  aad   Spruce  StrceU, 


NEW    YORK. 


THE   HORSELESS   AGE. 


Vol  S,  No.  a.  Fc^ 


Sole  Licensees 


J 


UNDER  THE  TILLINCHAST  PATENTS, 


Having  acquired  ihc  TilliriKhast  Patents,  heretofore  held  by  Theodore  A.  Dodge,  the  Single 
Tube  Automobile  and  Bicycle  Tire  Company  gives  notice  that  the  following  companies  alone 
are  licensed  to  manufacture  and  sell  Single  Tube  Tires  under  said  Letters  Patent. 


HAHTPORD  BUBBER  WORKS  COMPANY 
KOKOMO  RUBBER  COMPANY 
PENNSYLVANIA  RUBBER  COMPANY 
NEW  BRUNSWICK  TIRE  COMPANY 
NATIONAL  INDIA  RUBBER  CO. 


DIAMOND  RUBBER  COMPANY 

INDIA  RUBBER  COMPANY 

GOODYEAR  TIRE  &  RUBBER  COMPAirY 

EMPIRE  RUBBER  MPG    CO 

INDIANA  RUBBER  &  INSULATED  WIRE  CO. 


INTERNATIONAL  AUTOMOBILE  &  VEHICLE  TIRE  COMPANY 
For  Cycles.  Vehicles  and  Automobiles. 


B.  P.  GOODRICH  COMPANY 

BOSTON  WOVEN  HOSE  &  RUBBER  COMPANY 

HODQMAN  RUBBER  COMPANY 

L.  C.  CHASE  &  COMPANY 


MECHANICAL  FABRIC  COMPANY 
PISK  RUBBER  COMPANY 
NEWTON  RUBBER  WORKS 
REVBBE  BUBBER  COMPANY 


PHILA-DELPHIA  BOBBER  COMPANY 
For  Cycle  Tire-s. 

Inasmuch  as  the  above  list  comprises  all  tire  manufacturers  of  any  standing,  who  are  ab!e  to  supply 
many  times  the  actual  demand  for  single  tube  tires  and  to  give  the  public  an  ample  choice  of  every 
style  of  single  tube  tire,  notice  is  hereby  given  that  any  and  all  persons  who  make,  sell  or  use  any 
other  single  tube  tires  will  be  held  liable  and  promptly  prosecuted  as  infringers- 


SINGLE  TUBE  AUTOMOBILE  AND  BICYCLE  TIRE  CO. 


THEODORE  A.  DODGE,  President. 


FOOR  HORSE-POWER  DUPLEX  MOTOR  FOR  AUTOMOBILES 


Lightest  Motor  for  its  Power  made 
in  the  World.  Weight,  9a  lb*.  Air 
Cooled  No  Water  jacket.  Speed 
can  be  changed  auto tnatl call j  from 
the  slowest  to  the  fastest.  Electric 
Ignition.  Self-Oiling.  Noiseless.  No 
Vibration.     . 

PATENTED  IN  AMBRHA  AND  Et'ltOl'K.  BRWARB  OP  IMITATIOKH. 

CREST    MANUFACTURING   CO.,   Dorchester,  Mass..  U.  S,  AT 


fr-Q.^- 


<^-=L^'^'"^' UPRIGHT  DRILLS 

Front  a  light  Friction  Drill  to  a  42-'ln.  B.  O.  P.  F.  Drill 

SEND  FOR  CATALOGUE. 


W.  F.  and  John  Barnes  Co., 

996  Ruby  Street,      -      Rockford,  111. 


Q^JM  Gasoline  Motor  Vehicles ^  „.„„,„.„,„. 

PtKrtC^  I         On// Cfoteii Circuit Battams which wi/l stand Motioa of AutomobHes.  OQOOOOOOOOOOOOOOOOOOcf 

5r\r\r\    IVAII     FQ    wlthonccharceof  Uucrtcs.    This  is  vrliat  8  NtNGEHSCR  AIR-TIGHT  PORT- 
,\J\J\J     IVI  1  L^lLO    ABLE  UATTKRIES  will  do.      Miinufacturcrs  should  test  o  set.   which  will  be  fur- 

-       -      -       -  .     — ■ — -   nishcd  upon  special  terms  by 

L.  H.  ALLEN,  Special  Agent,  2427  ilichigan  Ave.,  CHICAGO. 


IIKHBRH'r  F.  BI.AKK,  Mnpt* 


MANHATTAN  AUTOMOBILE  STATION. 


rmfPSItOP  STOR.ttiB.      COMPItTlfNTHCPBRVISION.      HtTTRRIBK  OHAKURO.      ArTO'S  WASHICD  AND 

CE,KAKI-:D  rAHEPrLLV.  Kntranc*  for  Ay|o*s,  'ill   Weal  :i4d  Mr««l. 

Aspbali  PAvemeui  Fifth  lo  Klchlh  Avcaue  dlrecllr  Inio  HiMtlon. 


Volume  I,  No.  1. 

PASTIICS  having  copies  of  the  November,  1895, 
number  of  The  Horseless  Agb,  which   they 
I  willing  to  seli  or  exchange  for  later  numbers,  are 
n^MMted  to  commuuLcate  with  the  publisher. 


Subscribers  who  arc  willing  to  act  as 

LOCAL  SUBSCRIPTION  AGENTS 
for  The  HoRSEtE?s  Aije,  on  a  commission  basts,  .ire 
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Om  Acconnt  of  Otm  •xceaatv*  tflsconnla  cli*rcctf 
bx  MC'M-  ITork  bautca  oil  sniall  cliecka  ander  ibclr 
ae'w  rxtlc.  atibetcrlbera  «re  roqnciilrfl  to  remit  bj 
Post  Office  or  Kzprcaa  mono-  order  or  M.  T.  draft. 


Forget  the  Horse. 


Four  years  ago  we  too^  occasion  to  comment  on  the  slavish 
imil«lion  of  horsc-vehiclc  forma  by  our  American  designers 
uf  motor  vehicles.  This  imitation  was  particularly  noticeable 
in  the  height  and  contracted  wheel  base  of  the  motor  car- 
riages then  turned  out.  .Mihough  four  years  have  passed,  and 
considerable  road  experience  has  been  gained,  the  same  ad- 
herence to  old  forms  ia  observed.  This  conservation  and 
Mindncss  to  the  real  problem  is  no  longer  exen3ahlc.  Onto 
tbe  hor^e  is  discarded  he  should  be  banished  even  from  the 
imagiiiatioa  of  the  motor  vehicle  designer  if  the  new  condi- 
tions of  service  arc  to  be  fully  inidcrslood.  The  low.  long 
construction,  with  strong  wheels  and  framework,  safe  to  run 
at  high  speeds  and  to  turn  quickly  and  sharply  without  dis- 
Ciimfort  to  the  occupants,  and  without  danger  of  upsetting, 
is  the  only  one  suitable  for  the  true  type  of  motor  vcliicle  if 
you  would  have  it  so.  Slow-speed  vehicles  for  urban  use  solely 
m.iy  Mill  adhere  to  the  familiar  fonns.  as  the  work  rc- 
qnircd  of  Ihcm  is  not  snllicicnl  to  reveal  the  defects  ttf  their 


design,  but  for  high  speed,  quick  manoeuvring  and  general 
road  work,  the  more  stable  buHd  in  absolutely  essential 
Time  will  prove  this,  and  both  time  and  expense  wilt  be  saved 
if  the  truth  of  it  is  immediately  recognized.  The  motor  ma- 
chine must  skim  Uie  ground  like  a  swallow. 


Question  Department. 


We  wish  to  stimulate  discussion.  We  believe  our  "Com- 
munications" :tnd  "Questions  and  Answers"  departments  arc 
extremely  valuable  to  investigators  in  this  new  field,  and  we 
earnestly  request  our  readers  to  make  more  frequent  contri- 
butions 10  both  departments.  The  secrecy  and  jealousy  char- 
acteristic of  the  average  inventive  mind  should  be  discarded 
and  a  mare  liberal  feeling  engendered.  Interchange  of  views 
is  beneficial  to  all.  If  wc  open  our  minds  to  others  we  receive 
is  well  as  give.  The  successful  inventor  or  manufacturer  of 
to-day  cannot  live  the  life  of  .1  licrniit.  He  must  hold  inter- 
course with  his  co-workers  and  keep  in  touch  with  the  world's 
best  thought  in  his  line.  It  is  by  suggestion  that  our  knowl- 
edge grows,  and  much  of  this  suggestion  comes  from  other 
minds. 


Don't  Leave  Your  Hotor  Unlocked. 


Experience  is  proving  the  folly  of  leaving  motor  carriages 
in  the  street  without  in  some  way  locking  the  controlling 
apparatus  and  preventing  mischievous  meddling.  The  other 
day  in  New  York  a  careless  employee  left  a  steam  carriage 
standing  by  the  curb  while  he  went  indoors  to  transact 
some  business.  Steam  was  up  and  the  engine  was  reversed. 
During  his  absence  some  small  boys  investigated  the  machine 
and  pulled  the  lever.  The  machine  commenced  to  back,  and. 
striking  an  obstruction,  turned  toward  the  sidewalk  and  ran 
over  and  seriously  injured  a  pedestrian.  The  machine  was 
badly  wrecked  by  colliding  with  a  lamp  post. 

The  moral,  of  course,  is  plain.  All  motor  vehicles,  whatever 
their  motive  power,  should  be  provided  with  lorking  devices 
of  some  kind  to  prevent  just  such  accidents  as  this. 
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No  Trust  in  Structural  Haterlal. 


Some  of  our  daily  newspapers  have  recently  expressed  fears 
lint  lite  5^ti'cl  txibc  trust  wi>uld  monopolize  the  structural  ma- 
lerial  from  wlucti  motor  vehicles  arc  constructed,  and  compel 
huilders  of  autonnobiles  to  pay  extortionate  prices  for  such 
supplies.  Steel  tubinR  is  not  the  only  material  which  can  be 
.idvnntaffeously  usc<l  for  motor  vehicle  frames.  Channel  and 
anKie  steel  are  also  employed,  and  until  the  whole  steel  in- 
duMry  \%  mntiopolijed.  builders  of  automobiles  arc  not  likely 
lo  be  unduly  mulcted  for  their  structural  supplies.  


The  Hodern  Icarus. 


Pennington  is  flying  high  again  (figuratively  spcatcing).  He 
has  revamped  his  Aerial  Mail,  Express  &  Construction  Co.  at 
Chicago,  III.,  with  a  capital  ot  $3,000,000.  Pennington  should 
remember  the  awful  Fate  of  Icarus,  who  rcnturcd  too  near 
ihe  sun  and  tost  his  wings.  Pennington's  wings  will  not  even 
bear  the  light. 


Wc  arc  rcIiaWy  informed  that  a  satiable  license  law,  drafted 
by  friends  of  the  steam  vehicle,  is  soon  to  be  brought  before 
the  Legislature  of  New  York  Slate,  and  that  its  passage  is 
considered  a  foregone  conclusion.  The  bill  will  be  broad  and 
reasonable  in  its  provisions,  affording  protection  to  the  public 
and  at  the  same  time  securing  the  rights  of  all  competent 
users  of  steam  vehicles,  heavy  and  light. 


tt  has  come  10  our  cars  that  certain  persons  have  said  that 
in  our  exposure  of  fraudulent  automobile  promotions  and  ille- 
gitimate schemes  we  were  hurting  "the  business."  We  admit 
it.  We  are  hurting  it,  and  we  propose  to  continue  lo  hurt  it. 
It  i«  the  business  known  as  "green  goods." 


Pennington  was  promoting  wood  working  schemes  a  few 
>var5  ago  out  in  Indiana.  This  sounds  strange.  His  motor 
schemes  never  would  work. 


Referring  to  the  Crouch  steam  carriage,  the  Baltimore 
News  says:  "The  primary  principle  is  the  explosion  of  gaso- 
line and  water."  ,  This  is,  indeed,  discouraging. 


The  Jenks  Corporation  Bill. 


Albany.  N.  Y.,  Saturday. — Professor  Jenks  bill  relating  to 
trusts,  ofiicially  known  as  the  "Business  Compnnics  act,"  has 
lurcn  introduced  in  the  Senate  by  Mr.  Brackctt  and  in  the 
.Assembly  by  Mr.  Alids.  Jl  may  be  described  as  an  attempt 
lo  encourage  the  incorporation  in  New  York  Slate  pt  ItuhIk. 
and  lo  prnvide  for  (heir  regulation  in  order  to  protect  in- 
vestors, 


It  wiil  [caxi:  un  the  statute  books  the  present  law,  under 
which  companies  can  incorporate  by  :he  payment  of  an  or- 
ganization ux  of  one-cighih  ot  one  per  cent.  Provision  b 
made,  however,  lor  a  different  method  of  incorporation  on 
the  payme:it  of  a  tax  of  one^fiftieth  of  one  per  cent 
WILL  DK  rotniiT  av  machine. 

The  aim  of  Professor  Jenks  has  been  to  provide  a  method 
by  which  'grcai  combination's  nf  capital"  can  be  organucd 
in  New  York  if  they  will  subitxt  themaetves  lo  publicity  It 
is  reasoned  that  only  reliable  and  genuine  corporations  arr 
wanted,  and  that  such  corporations  would  reap  a  gi'eat  ad 
vantage  from  having  a  crrtificale  of  solvency  and  business 
probity  that  could  not  be  questioned  anywhere. 

The  bill  cannot  be  passed  without  a  great  struggle.  It  n 
favored  by  Governor  Roosevelt,  but  not  favored  by  the  Re 
publican  orgsni/alion.  The  managers  of  the  macliine  believe 
no  corporation  will  take  advantage  of  the  bill.  Besides,  their 
think  it  would  be  a  bad  slep  in  this  Presidential  year  to  piu 
on  the  statute  books  a  law  which  deliberately  recognitcj  the 
existence  of  trusts  and  invites  them  lo  come  into  New  York 
Slate  and  incorporate. 

WITX   NOT   AI.TIR   TRFSFNT   LAW. 

Nothing  in  the  Jenks  bill  will  repeal  any  provisions  of  ex- 
isting S'ate  laws  declaring  monopolies  and  combinations  m 
restraint  of  trade  unlawful.  It  does  provide,  however,  that 
any  two  or  more  corporations  organized  under  it  may  con- 
solidate. If  a  stockholder  dissents  he  may  compel  Ihe  com- 
pany to  hiiy  his  stock  at  a  price  to  be  fixed  by  three  apprais- 
ers appointed  by  the  courts.  One  corporation  may  hold  tV 
stock  of  another. 

Fach  corporation  organi?inp  under  the  Jenks  hill  is  to  hare 
one  or  more  bonded  auditors,  who  shall  be  chosen  by  the 
stuckholders.  but  not  be  directors.  Statements  as  to  the  bnii- 
iicss  of  the  company,  lo  be  available  to  the  stockholders,  ire 
to  be  prepared  by  Ihcm. 

Stockholders  may  at  .iny  time  have  information  regarding 
salaries  paid,  and  of  all  contracts  in  which  any  oflicfr  of  the 
corporation  may  be  interested.  Shareholders  shall  have  ac 
cess  to  Ihe  directors'  minutes  at  the  annual  meetings  If  any 
stock  is  issued  for  toii-sideriilion  other  than  cash,  each  share 
shall  have  slaniped  upon  it*  face  a  siatemrnt  as  to  why  it  w3« 
iflsuetl. 

SHARRROLOKaS  «0«T   PAV   THR   OriiTS. 

Where  the  whole  capital  of  a  corporation  shall  not  have  beci* 
paid  in,  and  the  capital  paid  i«  insufTicienl  to  satisfy  its  debts, 
each  stockholder  shall  be  required  lo  pay  his  proportion  ol 
the  amount  neresxary  lo  itntifify  the  debts. 

Under  this  bill  fraudulent  organization  will  be  impossible 
Prospectuses  and  advertisements  of  promoters  must  state  facts 
which  are  usually  concealed.  -^  promoter  is  declared  to  have 
a  fiduciary  connection  with  the  company  which  he  is  engaged 
in  promoting,  and  his  dealings  with  the  company  must  be  in 
dnrsed  by  the  ^liarehnlders.  Two-thirds  of  the  stockholdrrx 
must  vote  in  favor  of  inerensing  the  value  of  the  capital  stock.  H 
Where  a  corporation  propnsrs  to  chnngr  its  business  or  create  fl 
new  classes  of  stock  a  vole  of  four-fifths  of  the  stockholder! 
in  each  class  shall  be  neces5ar>*.— New  York  Herald.  

Lead   Cab  Anglo-.^merican   and    Autotruck   trusts  do 
want  Mich  a  bill  passed.    It  would  hurl  "the  business." 


• 


J.  C.  KincnKin.  oi  the  Locomobile  Co.  of  .\merica,  ( 
livcred  a  lecture  on  steam  vehicles  before  thr  AuromoTi 
Qub  on  Saturday  cvffiing,  Feb.  17. 
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LONDON  NOTES. 


London.  Feb.  8. 

EESTKICTIONS   IN   LONDON- 

Considerable  excitement  has  prevailed  in  autumobilc  circles 
here  this  week  because  of  the  announcement  that  the  city  of 
London  Corporation,  13  drawing  up  a  new  series  of  by-taws 
with  respect  to  "locomotives,"  under  which  such  vehicles  are 
to  be  prohibited  to  pass  along  certain  streets  between  the 
hours  of  9  a.  m.  and  7  p.  m..  while  from  a  few  ihoroushfares 
they  are  to  he  debarred  altogether.  The  excitement  referred 
to  has  been  caused  by  the  statement  that  the  term  "locomo- 
tives" includes  motor  cars,  or  light  locomotives,  this  being 
the  legal  denomination  of  automobiles  in  this  country.  The 
city  of  London  authorities  arc  basing  their  action  on  the 
Locomotives  Act  of  1898;  but  as  in  this  act  it  is  distinctly 
Elated  that  "nothing  in  this  act  shall  affect  light  locomotives 
within  the  meaning  of  the  t.ocomativc5  on  Highways  Act  of 
1896."  they  appear  to  be  in  the  wrong.  However,  as  a  result 
of  the  attention  that  has  been  drawn  lo  the  matter  this  week, 
the  city  authorities  will  find  that  automobilists  are  on  the  qui 
vive  to  ace  that  the  rights  granted  under  the  act  of  i8q6  are 
not  interfered  with. 

MOTOR   VEHICUE   USKRS*   UEPSNSB  ASSOCfATfO». 

Not  before  its  time,  a  motor  vehicle  users'  defense  associa- 
tion has  just  been  formed  in  London  for  the  general  protec- 
tion of  motor  vehicle  users  against  proceedings  or  actions  at 
law,  either  civil  or  criminal,  and,  where  necessary,  to  com- 
mence proceedings  or  actions  at  law.  and  generally  to  pro'.ect 
the  interests  of  motor  vehicle  users  ihroughout  the  country. 
The  association,  although  formed  under  tlic  auspices  of  the 
Automobile  Oub  of  Great  Britain,  is  an  entirely  distinct 
undertaking,  the  constitution  comprising  three  trustees,  a 
chairman  and  vice-chairman,  a  committee  of  ten  solicitors. 
auditors,  treasurer  and  secretary.  T.  W.  Staplee  Firth,  of 
Chancery  Lane.  W.  C.  who  has  already  titccessfnlly  carried 
through  the  courts  "ievcral  caf.cs  in  regard  lo  the  rights  of 
aatomobilists   on   the    road,  has  consented  to   act  as  solicitor 


for  the  new  association,  while  G.  R.  Hclmore,  of  84  Chancery 
Lane.  W.  C,  is  the  secretary.  Upon  any  member  having  any 
action  or  proceedings  at  law  commenced  against  him,  or 
de.<tiriitg  lo  commence  an  action  for  any  matter  aiiperlaintn); 
to  his  auloniohile,  he  may  communicate  with  the  secretary, 
who  will  call  a  meeting  of  the  committee  to  consider  the 
merits  of  the  case  and  decide  as  lo  the  steps  to  be  taken. 

A    l6-SKATIt[>    MOTOR    CHAR-A-BANC- 

The  Motor  Maniif-icturtng  Crt..  Ltd..  of  Coventry,  wliosc 
heavy  vehicles  have  hitherto  been  constructed  on  the  Daimler- 
Panhard  system,  have  just  completed  a  i6-seated  char-a-bane  on 
an  entirely  new  design.  The  gasoline  motor  js  a  horizontal 
two-cylinder  one  of  11  b.h.p.  It  is  suspended  from  the  rear  nf 
a  steel  channel  frame  and  drives  a  countershaft  by  spur  gear- 
ing. The  ignition  is  electrical,  or  by  an  incandescent  tube,  as 
desired,  while  the  cylinder  is  water  jacketed,  the  circulation 
being  maintained  by  a  specal  thermo-syphon  arrangement.  No 
pump  being  employed.  The  variable  speed  gear  con^iuls  of  a 
number  of  pans  of  gun  metal  .spur  wheels— four  forward  speeds 
and  a  reverse  motion  being  provided.  Special  attention  has 
l>een  devoted  to  the  lubrication  of  the  working  parts,  while  the 
engine  and  transmission  gear,  while  being  readily  accessible, 
are  entirely  inclosed,  and  so  protected  from  dust  and  dirt. 
The  countershaft  1^  geared  lo  the  rear  axle  by  duplicate  chain* 
and  sprockets.  The  frame  is  suspended  by  horn  blocks  and 
plates,  and  helical  springs  on  the  axles,  while  the  body,  which  h 
entirely  distinct,  is  suspended  on  the  frame  by  helical  and  C- 
spring.  This  suspension  arrangement  is  one  of  the  features  of 
the  carriage,  the  amount  of  vibration  experienced  by  the  pas- 
senger being  reduced  thereby,  it  is  claimed,  to  a  minimum 
Steering  is  controlled  by  a  hand  wheel,  and  another  feature  is 
that  all  the  control  levers — variable  speed  gear,  lubricator  gov- 
ernor, accelerator,  pre^snre  pump  for  burners  and  reverse  mo- 
tion^^re  mounted  on  the  steering  standard  within  convenient 
reach  of  the  driver.  The  four  rows  of  seats  are.  it  will  be 
noticed,  arranged  in  tiers,  enabling  the  rear  passenger*  to  see 
over  th<'  heads  of  those  in  front.  The  gasoline  and  water 
lank*  have  a  capacity  «uflficient  for  a  run  of  120  miles.     The 
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wagon  illustrated  being  geared  to  a  maximum  speed  of  is  mile^ 
per  hour.  The  wheels  are  o£  strong  coiislrttciton.  and  are  shod 
with  3-in.  botid  rubber  tires.  The  carriage  complete  weighs 
3,300  lbs. 

THE   CARBIAiJL    I'l    riASOMNE  ON    RAILWAYS. 

The  railway  companies  are  now  beginning  to  place  diffi- 
culties in  the  way  of  automobilists  in  this  country  by  im- 
posing difficulties  in  regard  to  the  transport  of  gasoline.  I 
appciut  an  extract  from  a  circular  just  Issued  by  the  Anglo- 
American  Oil  Co.,  Ltd.: 

The  railway  companies,  after  having  carried  petroleum  spirit 
{i.  e,.  benzine,  benrolinc.  naphtha,  gasoline,  etc.)  for  upward 
of  ?.  qiwrtcr  of  a  century  witii  security  and  profit  to  them- 
selves, arc  now  attempting  to  impose  conditions  for  its  trans- 
portation lo  which  wc  will  not,  under  any  circumstances, 
become  a  contracting  party.  The  railway  companies  are  seek- 
inst.  without  any  justification  whatever,  to  compel  the  sender 
to*  indemnify  the  railway  company  against  all  claims  for  In- 
jury to  person  or  property  arising  directly  or  indirectly  from 
the  inflammable  qualitirs  of  the  said  goods  from  non-<om- 
pliancc  with  their  regulations  and  conditions  as  to  packing 
such  jroods.  and  lo  pay  full  compensation  for  all  injury  to 
the  railway  company's  servants  and  damaRc  to  their  prop- 
erly so  arising,  unless  it  can  be  proved  that  the  injury  or 
damage  is  due  to  the  willful  neglect  of  the  company's  servants. 

Thrre  arc  other  terms  imposed  which  seem  to  os  nearly  as 
obicclionable. 

The  far-rcachingr  consequences  which  arc  possible  under 
(he  wording  of  the  conslpnment  note  will  be  apparent  to  you. 
and  our  reasons  for  refusing  to  assume  such  liability  require 
explanation,  We  are  perfectly  willing  to  comply  with  the 
railway  company's  rTttlations  as  to  packing  spirit.  ?o  far  as 
tbefe  may  be  nracticahic;  but  we  refuse  to  become  responsible 
for  loss  or  damage  or  in  jury  of  anv  kind  after  the  goods 
have  passed  out  of  our  control  Into  that  of  the  railway  com- 
pany. 

Though  wc  cannot  honestly  recommend  you  to  assume  a 
linhilitv  whtrb  wc  arr  nnwilline  to  accept,  we  herewith  notifv 
yon  that  we  must  decline,  rn  the  future,  to  execute  vonr 
order«  for  petroleum  spirit  (U  the  (roods  nr^  to  be  forwarded 
hv  railway)  unless  the  «ime  be  accompanied  in  each  Instanrr 
hv  vonr  written  authi^ritv  to  us.  to  (he  cfTcrt  of  the  incToscd 
form,  to  "iifm  the  ni'wav  companici'  conslenmcnt  note  nn 
your  behalf  as  the  ennsipnor  or  sender  of  the  goods. 

Htr.H-rOWKItPD  CARRIAnitS. 

A  good  deal  of  interest  is  just  now  being  centered  in  Eng- 
lish automobile  circles  as  to  the  probable  horse  power  of  ihe 
racing  carriaces  which  are  being  secretly  consinictcd  for 
the  forthcoming  racing  season,  It  b.is  been  stated  th.it  car- 
riages of  V)  h  n..  and  even  ion  h  p  ,  were  being  built  in  Paris, 
but  the  Hon.  C.  S.  Rolls  promptly  wrote  to  one  of  the  papers 
here  slating  that  these  were  merely  on  paper,  and  that  the 
majarity  of  the  French  racing  chau/Teurs  would  this  year  be 
content  with  i6  h.p.  motors,  T  have  definite  information  from 
Paris,  however,  that  the  Peupcot  Co.  are  constructing  a  .w 
h.p.  racer,  that  the  Mor^  Co,  arc  building  a  24  h.p.  carriage, 
and  that  for  the  forthcnmlng  Nice  race  Audibcrt  St  Lavirolte, 
of  Lyons,  are  constructing  three  vehicles  which  will  each 
have  engines  of  36  h.p. 

AlITOikrOlUI.KS   IN   AFRICA. 

Automobilists  will  be  interested  in  the  news  that  has  come 
CO  hand  this  week  of  a  journey  which  Af.  Chaudi6.  Governor 
ol  French  Western  Africa,  has  jusi  made  in  his  motor  car. 

He  started  from  Kati.  on  the  Niger,  a  little  village  a  few 
miles  frum  Bamako,  on  Jan,  «.  and  arrived  at  Toukouin  nn 
the  27<h.  whence  he  was  able  to  lake  the  train  lo  Kaycs.  where 


his  business  led  him.  The  part  of  the  journey  from  Kati  lo 
Toukouto  was  entirely  performed  in  a  motor  car.  Thus,  in 
five  days  M.  Chaudic  completed  a  journey  which  had  pre- 
viously taken  him   15. 

M.  Chaudic  is  now  busy  organising  a  complete  service 
of  motor  transport,  which  is  expected  to  prove  invaluable  in 
opening  up  commerce  in  French  Western  Africa.  The  vehicle 
employed  was  an  .\medce  6oI16e,  built  by  Dc  Dietrich  &  Co.. 
of  Liniville,  France. 


PR041RE5S   WITH   FtECTBIC   XICHICLES. 

A  fair  amount  of  progress  has  been  made  in  electric  vehicles 
in  the  United  Kingdom  during  the  past  year,  although  the 
accumulators  still  continue  the  belc  noir.  The  Headlands 
Co.  and  Messrs.  McKctizic  have  brought  out  some  neat 
types  of  carriages.  C.  Oppcrmann,  too,  has  introduced  a 
new  frame  and  method  of  gearing,  and  has  something  new  on 
Ihe  stocks  in  the  way  of  accumulators.  Several  new  car- 
riages, in  which  electricity  supplies  the  motive  power,  have 
alu.i  been  brought  tn  the  notice  of  the  automobile  world 
among  which  arr  the  fall,  the  clift.  the  carriages  of  the  Elec- 
tric Motive  Power  Co.,  Ltd.,  and  those  of  the  Electrical  Un- 
dertakings, Ltd. 


THE  AVTOMOBirK  CU'R    I.OOO-UILE  TRIAL. 

Feb.  1  was  the  last  date  for  the  receipt  of  entries,  without 
payment  of  supplemental  fee.  for  the  forlhcoming  r.ooo-milc 
trial  of  the  Automobile  CHih,  and.  as  shon-ing  the  interest 
which  is  l-»eing  taken  therein,  it  may  be  mentioned  that  on  that 
date  no  less  than  60  entries  had  been  received — 20  in  the  am- 
ateurs or  private  owners'  .section,  and  40  in  the  manufacturers' 
and  agents'  category. 

Two  new  automobile  companies  have  been  formed  here 
during  the  past  week.  The  first  Acc^cs-Turrcll  Aatocar*.  Ltd.. 
with  a  capital  of  £.10.000,  for  the  acquisition  of  ihc  business 
of  motor  and  motor  car  manufacturers,  as  now  carried  on  at 
Holford  Works,  Perry  Bar.  near  Birmingbara,  as  AccJcs- 
Turrell.  and  to  develop  and  extend  the  same.  The  other  is 
the  Yorkshire  Motor  Car  Mfg.  Co..  Ltd..  wWch  has  just  been 
registered,  with  a  capital  of  £^,ooo.  to  icquire  and  take 
over  as  a  going  concern  the  hu<!ine5S  now  carried  on  at  Brad- 
ford, under  the  style  of  the  Yorkshire  Motor  Car  Co.,  Ltd.. 
and  Ihe  business  now  carried  on  at  Halifax  and  HIpperholm. 
Yorkshire,  under  the  style  of  Brown  &  Buclcton 

.A  series  nf  automobile  trials  hnx*e  this  week  been  hcM  in  the 
Birmingham  district  in  connection  with  the  Midland  Cycle 
ami  Motor  Exhibition.  The  latter  itself  was  not  very  inter- 
esting, except  for  the  motor  exhibits,  which  comprised  no 
novelties. 

The  formation  of  new  automobile  clubs  proceeds  apace.  The 
latest  is  the  Manchester  Motor  Club,  which  starts  off  with 
about  30  members.  Manchester  has  now  two  clubs  exclusively 
devoted  to  aiilomobilism. 

T  hear  that  ihe  Duke  of  Manchester  has  ordered  ft  Loco- 
mobile. Deliveries  of  these  cirriagcs  are  now  regulsrljr  reach- 
ing this  country  from  the  United  States. 
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Compound  Steam  Engines. 

By  R.  I.  Ctcgg. 

According  to  Mr.  F.  II.  Colvin,  who  endeavored,  before  a 
meeting  ol  the  junior  section  of  the  American  Society  of 
Meclianical  Engineers,  to  place  where  it  belongs  the  credit 
for  early  ideas  and  designs  in  this  field,  the  first  compound- 
ing of  a  locomotive  was  the  design  of  Thomas  Craddock,  of 
England,  nho,  in  his  book  on  the  chemistry  of  the  steam  en- 
gine, published  in  1848,  described  a  "twin-cylinder  engine, 
having  one  valve  serviug  for  ingress  and  egress  of  steam  mto 
both  cylinders."  Craddock  abandoned  the  single  crosshead 
idea,  but  liis  first  actual  engine  connected  both  cylmders  to 
one  crank  pin.  Both  the  cylinders  are  operated  by  one  slide 
valve.  It  IS  also  interesting  to  note  Oiat  he  used  a  fan  con- 
denser, with  which  be  claimed  to  have  secured  lU  in.  of 
vacuum.  The  cylinders  were  6  and  14  in.,  and  115  lbs.  pres- 
sure was  determined  on,  though  he  predicted  joo  lbs.  in  a 
(ew  years.  The  first  compound  engines  of  which  we  have 
an  actual  record  01  pcrlormance  were,  according  to  i''.  W. 
Crohn,  in  Froc.  Inst.  M.  E.,  l^ndou,  1879,  the  invention  of 
Mr.  Jolin  Nicholson.  1850.  The  Qrsi  is  said  to  have  shown  an 
economy  of  20  per  cent,  in  fuel  ^cokc  at  that  tinic;.  The  ratio 
was  I  lu  1.36.  In  the  same  year  James  Samuels  patented  a 
two-cylinder  compound,  a  poruon  of  the  high  pressure  ex- 
haust going  out  of  exhaust  nozzle  for  blasting  tire.  Annular 
cylinders,  with  a  ratio  of  I  to  4^,  were  patented  in  England 
by  Frase  Shelby  in  18O2.  In  i8b7  a  yard  engine  of  the  line 
road  in  Butlalu,  N.  V.,  was  changed  to  compound,  according 
to  the  design  of  Perry  Lay.  This  was  a  tandem  four-cyhn- 
dcr  engine,  with  cylinders  12  and  24  x  24  in.  stroke.  This 
was  probably  the  first  compound  locomotive  in  America. 

In  1S70  the  Kcmingtons,  at  Ilion,  N.  V.,  made  a  two- 
cylinder  compound,  with  an  intercepting  valve  under  con- 
trol of  the  engineer.  Anatole  Mallet  appears  to  have  been 
the  first  to  describe  the  use  of  a  reducing  valve  to  equalise 
work  done  when  acting  simple.  Worsdell  &  Von  Barries 
built  two-cylinder  compounds  in  1S&7,  with  intercepting  valves 
which  put  the  engine  in  compound  as  soon  as  the  exhaust 
from  high  pressure  reached  a  predetermined  pressure  in  the 
receiver.  The  Webb  system  has  citlicr  three  or  four  cylin- 
ders— generally  three,  with  the  two  high  pressure  ones  out- 
side, connecting  with  the  rear  drivers,  and  the  low  pressure 
cyhnder  or  cylinders  between  the  frames  connected  by  a 
cranked  axle  10  the  forward  drivers.  The  two  pairs  of  drivers 
are  not  connected,  and  there  are  times  when  it  is  rather 
startling  to  sec  one  pair  slip  and  the  other  remain  stationary, 
owing  lo  tow  pressure  crank  being  on  the  center.  Tlie  only 
engine  of  this  type  in  this  country  was  the  No.  1320  of  the 
Pennsylvania  Railroad,  brought  here  in  iS<^.  It  did  good 
service  despite  its  faults  and  the  prejudice  it  had  to  contend 
wit!i  and  saved  about  20  per  ceiu.  in  fuel.  In  ilie  address  re- 
ferred to  the  Rhode  Island  locomotive  Works  was  credited 
with  being  one  of  the  first  American  shops  to  bring  out  a 
compound  locomotive. 

In  one  of  the  railroad  journals  some  simple  rules  are  given 
for  cstimnltng  the  comparative  power  of  simple  and  compound 
locomotives.  Taking  iSo  lbs.  pressure  of  steam  in  each,  an 
tS-ir.  engine  is  found  lo  be  rated  as  equal  to  a  Vauclain  com- 
pound having  tj-in.  high  pressure  and  22-in.  low  pressure 
cylinders,  .\dding  13  and  22  together  gives  35,  which  comes 
within  one  of  being  twice  the  diameters  of  the  simple  engine. 

Double  the  dt.-imeter  of  the  simple  engine's  cylinder,  then. 


equals  the  added  or  combined  diameters  of  high  and  low. 
and  three-fourths  of  llie  simple  cylinder  equals  high  pressure 
of  compound.  This  seems  to  be  borne  out  fairly  well  all 
through  the  table,  and  near  enough  tor  a  rough  estimate  off- 
hand. 

In  the  case  of  twO'Cylinder  compounds,  a  rough  calcula- 
tion can  be  nude  by  assuming  the  high  pressure  cylinder  to 
be  10  per  cent.  larger  than  the  cylinder  of  a  simple  engine, 
and  make  the  low  pressure  cylinder  one  and  one-half  times 
this.  This  gives  a  ratio  of  3l4  to  I,  which  is  an  average  for 
two-cylinder  compounds.  This,  for  a  two-cylinder  compound 
equal  to  a  2t>-in.  simple,  would  give  a  high  pressure  cylinder 
of  22  In.  and  a  low  of  33  in.,  which  would  not  be  very  far  ofT. 
In  comparing  a  compound  to  a  simple,  divide  tlic  high  pres- 
sure cylinder  by  11  and  multiply  by  to,  which  gives  the 
diameter  of  simple  cylinder  of  approximately  equal  power. 
The  question  of  compounding  is  of  importance  to  all  stu- 
dents of  the  problems  involved  in  the  application  of  the  steam 
motor  to  vehicles;  and  to  those  oi  us  who  are  familiar  with 
the  light  steam  vehicles  that  have  come  so  rapidly  to  the 
front  in  this  country  during  the  past  two  years,  it  is  very  in- 
teresting to  compare  the  toylike  engine  applied  m  the  one 
case  to  the  ragged  outfit  .nitacltcd  to  heavy  wagons  in  the 
Liverpool  trials. 

Ihc  circu:nstanccs  are  entirely  changed,  each  oi  the  com- 
peting vehicles  being  supplied  with  a  compound,  or  triple,  ex- 
pansion engine. 

The  Thornycroft  steam  lorry,  with  a  load  capacity  of  3>i 
tons,  had  a  horizontal  compound  engine,  wholly  inclosed  in 
an  uil-itghl  casing,  cylinders,  4  in.  and  7  in.  diameter,  with 
5-:n.  stroke,  and  11  stated  to  give  20-b.h.p.  at  440  revolutions 
per  minute. 

No  condenser  was  used,  but  the  exhaust  steam  parsed 
through  a  simple  form  of  feed  water  heaicr  before  reaching 
the  blast  nozzle  at  the  base  of  the  bmukcstack.  ^ 

1  he  Coulthard  lorry,  capacity,  2  tons,  had  a  triple-expan- 
sion vertical  engine,  with  cylinders  2^4  in.,  4^  in.  and  6  in. 
diameter  and  5-in.  stroke,  and  is  stated  to  develop  i4-b.h.p.  at 
500  revolutions  per  minute.  An  atmospheric  condenser,  con- 
sisting of  vertical  rows  of  indented  tubes,  is  fitted  ai  the  front 
of  the  vehicle. 

The  Leyland  steam  lorry,  with  a  load  capacity  of  4  tons, 
had  a  compound  engine  of  3^4  in.  and  S  in.  cylinders,  wiih  a 
6m.  stroke,  and  was  rated  at  14-b.h.p.  at  400  revolutions  per 
minute.  A  peculiarity  of  this  engine  was  the  hollow  shafts, 
through  which  the  lubricating  oil  was  forced. 

The  steam  lorry  built  by  the  Clark&on  &  Capel  Steam  Car 
Syndicate  had  a  carrying  capacity  of  4  tons.  The  vertical 
engine  is  compound,  with  cylinders  zH  in.  and  6  in.  diam- 
eter and  4-in.  stroke,  inclosed  in  an  oil-light  casing,  and  is 
claimed  to  develop  14-b.h.p.  at  600  revolutions  per  minute, 
.\n  atmospheric  condenser  is  fitted  on  the  roof  of  the  cab,  a 
propelling  fan  being  used  to  circulate  the  air  lor  cooling  pur- 
poses. The  condenser  pipe  is  wound  with  a  coil  of  wire  cm 
the  exterior.  This  last  is  noteworthy,  because  of  the  state- 
ments in  our  English  contemporaries  that  the  Locomobile 
Co.  have  acquired  an  interest  tn  tliis  condenser,  as  well  as 
ilic  burner  described  in  our  Steam  Boiler  Number  of  Dec. 
6.  i8g9. 

The  3j4-ton  lorry  built  by  the  Bayley  Co.,  Ltd.,  employed 
a  Straker  compound  vertical  engine,  with  cylinders  4  in.  and 
7  in.  diameter  and  5-in.  stroke,  rated  at  33-b.b.p,  when  run- 
ning at  500  revolutions  per  minute.  It  was  completely  in- 
closed in  an  oil-tight  casing. 
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Aside  altogether  from  the  question  ol  economy,  no  small 
item  in  a  heavy  truck,  the  possibility  ol  reducing  the  ter- 
mituU  steuni  pressure,  with  the  advantage  of  using  at  the 
start  the  powerful  torque  obtained  by  the  cniptoyment  oj 
high  pressure  steam  in  the  large  cylinder,  suggest  the  pro- 
priety oi  greater  attention  being  directed  to  the  compound 
engine  for  steam  vehicle  work.  Lictle  attention  seems  to 
have  been  paid  to  it,  ior  some  unexplained  reason.  I'erhaps 
the  dilHculty  aicouniercd  in  starting  a  compound  cngiuc, 
where  the  cranks  may  not  be  in  such  a  position  tliat  the  high 
pressure  piston  is  actmg  on  the  dead  center,  may  liave  bad 
something  to  do  with  the  case.  It  is,  however,  such  an  easy 
matter  to  arrange  suitable  by-pass  valves  that  a  single  lever 
would  readily  make  the  change  irum  simple  to  compound,  that 
this  scarcely  seems  pos&iblc.  Whatever  may  be  the  reason, 
the  field  for  transportation  oi  heavy  loads  and  ilic  compound 
steam  engine  seem  so  well  fitted  to  each  other  at  the  present 
day  that  the  few  items  herein  presented  will  at  least  suggest 
further  study  along  these  lines. 


riotor  Vehicle  Fuels. 


The  rapid  development  of  the  internal  combustion  engines 
as  a  motor  for  self-propelled  vehicles  makes  it  pertinent  for 
Ds  to  inquire  not  only  as  to  the  value  of  the  various  fuels  now 
in  common  use,  but  also  as  to  the  possibilities  of  other  fuels 
with  which  we  are  not  so  familiar. 

Fuels  for  motor  vehicle  use  must  fill  the  foUowing  requtre- 
mcnti: 

First — Enough  for  a  run  of  50  miles  must  be  capable  of 
being  conveniently  stored  on  the  vehicle. 

Second — They  must  not  add  an  excessive  amount  to  the 
weight  on  the  tires. 

Third — They  must  not  add  to  the  hazard  of  life. 

]n  addition  to  the  above  the  value  of  a  fuel  will  be  inversely 
as  the  amount  of  labor  required  in  preparing  for  and  storing 
tt  m  the  vehicle,  and  directly  as  the  convenience  of  obtaining 
a  supply. 

It  is  a  good  plan  to  place  a  grill  work  of  partitions  in  all 
vessels  for  storing  liquid  fuels  on  vehicles,  in  order  to  prevent 
surging  or  waving  uf  the  surface. 

The  most  cominanly  used  fuel  for  motor  vehicles  is  gaso- 
line or  naphtha.  This  is  a  light  distillate  of  petroleum  with 
a  speci5c  gravity  of  from  64  to  70.  very  inflammable  and  flash- 
ing readily  at  any  ordinary  temperature. 

The  usual  manner  of  using  this  fuel  is  to  pass  the  supply  of 
air  for  the  engine  over  the  surface  of  the  fuel  (it  is  sometimes 
sprayed  into  the  current  of  air)  in  such  a  manner  that  ihc  air 
absorbs  enough  of  the  fuel  to  make  the  mixture  explosive. 

Practice  has  demonstrated  that  this  fuel  works  best  with  a 
compression  not  to  exceed  three  (3)  atmospheres. 

Not  the  least  of  the  advantages  of  this  fuel  is  the  low  tem- 
perature of  ignition. 

In  case  of  a  collision,  a  puncture  of  the  containing  vessel  is 
extremely  dangerous,  if  possible  chance  for  ignition  is  at 
hand. 

Its  sale  and  use  is  quite  common,  making  it  possible  to  ob- 
tain ft  supply  In  almost  every  village. 

Another  fuel,  and  one  that  has  the  advantage  of  being  on 
sale  almost  universally,  is  kerosene,  sometimes  called  carbon 
oil.    This  is  a  heavier  distillate  of  petroleum,  having  a  flashing 


test  of  from  110  10  150  deg.  (The  flashing  test  is  the  highest 
temperature  at  which  the  oil  will  quench  a  flame  presented  to 
Its  auriacc.; 

Une  way  to  use  this  fuel  is  to  raise  its  temperature  until  it 
vaporues,  and  then  use  this  vapor  mixed  with  air  to  cause 
explosive  force  in  the  cylinder. 

Another  mode  of  using  this  fuel  is  to  inject  a  ainall  quautitj 
of  the  oil  luto  a  vessel  lined  with  some  refractory  material  and 
having  the  inner  surface  oL  this  lining  raised  to  lucundckccucc, 
the  vessel  being  supplied  with  a  fresh  charge  of  air  at  each,  in- 
jection ol  (he  fuel.  The  oil  becomes  ignited  on  cuniing  m 
contaa  with  the  incandescent  suriace,  produces  the  necessary 
explosive  force. 

Crude  petroleum  can  also  be  used  in  the  manner  last  de- 
scribed. This  arrangement  has  a  very  decided  advantage  for 
motor  vehicle  use,  in  that  after  once  being  started  it  becomes 
sdi-igniting. 

Acetylene  gas  is  a  fuel  of  much  promise^  being  very  rich  in 
lieat  units,  and  while  yet  in  the  form  of  carbide  is  the  mou 
convenient  to  store  and  handle,  and  the  least  dangerous  of  aiv 
of  the  fuels  iu  common  use  for  motor  vehicles.  The  necessity 
for  the  addition  of  water  to  the  carbide  ts  a  negative  advantage, 
whidi,  however,  docs  not  amount  to  a  serious  drawback. 

With  the  common  lout-cyclc  motor  the  high  heat  efhciency 
of  this  fuel  is  not  properly  utilized. 

By  far  too  much  of  the  elliciency  of  all  our  fuels  is  tost  in  the 
cxhaCist.  Indeed,  we  might  say  that  so  long  and  in  propor- 
tion as  wc  continue  to  purposely  di&sipate  our  heat  energy  in 
any  other  manner  tlian  by  performing  work  wc  arc  crude  and 
uneconomical  111  our  designs. 

While  we  are  striving  for  more  perfect  and  economical  de- 
sign, wc  shall  probably  have  to  content  ourselves  with  the 
use  of  acetylene  to  enrich  other  gases  of  lower  heat  efficiency. 

That  the  various  commercial  gases  arc  well  adapted  to  motor 
vehicle  use  tlie  writer  feels  quite  conhdeiiL 

There  is  no  diflicuUy  in  motor  vehicle  propulsion  in  obtain- 
ing a  horse-power  hour  for  every  15  cu.  ft.  at  atmospheric 
pressure.  On  this  basis  a  4-h.p.  motor  propelling  a  vehicle  ai 
30  miles  per  hour,  in  order  to  have  a  radius  of  50  miles,  would 
need  a  storage  capacity  of  150  cu.  ft.  at  atmospheric  pressure. 
If  the  same  quantity  of  gas  was  compressed  to  10  atmospheres 
it  would  require  but  162-3  cu.  ft.  storage  capacity.  The  ques- 
tion of  compression  nccd\not  be  prohibitive  or  even  difficult. 
A  small  compressor  can  easily  be  arranged  to  be  driven  by  the 
vehicle  motor,  and  in  less  time  than  a  horse  would  eat  a  meal 
it  would  compress  enough  gas  lor  a  soniilc  run.  There  are 
on  the  market  quite  a  number  of  pressure  regulating  valves 
which,  if  not  entirely  satisfactory  alone,  could  be  supple- 
mented by  a  silk  diaphragm  regulator  and  by  this  means  a 
very  uniform  supply  of  gas  could  be  obtained  for  the  engine, 
in  spite  of  the  decreasing  pressure  in  storage  tanks. 

One  advantage  of  this  fuel  is  that  the  weight  of  the  contain- 
ing vessel  is  about  aU  the  load  imposed  on  the  vehicle. 

In  the  natural  gas  belt,  where  the  rate  is  from  x>  to  25  cents 
per  1,000,  this  would  certainly  be  the  cheapest  fuel  obtainable. 

To  turn  from  the  fuels  already  in  use  to  those  that  are  possi- 
ble, we  call  to  mind  the  fact  that  6ne  particles  of  any  combus- 
tible material  floating  in  a  current  of  air  become  highly  ex- 
plosive when  the  particles  are  close  enough  together  so  that 
the  combustion  of  one  particle  will  ignite  the  adjoining  parti- 
cles. It  is  for  this  reason  that  flour,  planing  and  other  mills 
in  which  dust  of  inflammable  material  accumulates  are  often 
wrecked  by  severe  explosions. 

P.  L    TYCARD. 


^ama^ 
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COMHUNICATIONS. 


riotor  Vehicle  Wheels. 


Laconia.  N.  H.,  Feb.  12. 
Editor  Horseless  Age: 

In  looking  over  the  recent  motor  vehicle  exhibit  at  Madi- 
son Square,  New  York  city,  one  could  not  help  noticing  the 
random  collection  ol  wheels  used  on  ihe  diflercnt  makes  of 
vehicles.  The  wheels  of  scarcely  any  two  vehicles  were  of  the 
sj^me  size  and  construction,  some  being  modeled  after  the 
bicycle  pattern  and  constructed  of  wire  throughout,  while 
LOtber  were  constsucted  of  wood  and  were  made  in  odd  de- 
signs, some  having  few  spokes,  others  many.  It  would  seem, 
even  to  the  casual  observer,  ns  though  there  should  be  more 
uniformity  and  sonic  better  construction  for  motor  carriage 
wheels,  and  our  American  inventors  and  manufacturers  ought 
to  be  able  to  construct  a  wheel  tliat  would  be  better  adapted 
tor  motor  vehicles  than  any  seen  at  the  present  time.  It 
seems  as  though  manufacturers,  in  their  eagerness  to  get  a 
vehicle  built,  have  paid  little  or  no  attention  to  the  require- 
ments of  a  motor  carriage  wheel.  The  subject  is  one  that 
certainty  deserves  more  attention  than  it  has  received  up  to 
the  present  time. 

The  wheels  01  self-propelled  vehicles  are  necessarily  obliged 
to  sustain  and  carry  a  considerable  load,  not  only  performing 
the  office  of  sustaining  the  weight  ol  the  vehicle  itself,  and 
the  occupants,  but  also  of  tl\e  motor  and  power  generating 
machinery.  It  is  hence  essential  that  the  wheels  should  be 
strong  and  capable  of  upholding  the  necessary  weight.  In 
order  to  be  sufficiently  strong,  it  is  essential  that  such  wheels 
should  have  radial  spokes,  such  as  arc  ordinarily  employed  in 
horse-drawn  vehicle  wheels,  since  such  spokes  are  ample  to 
sustain  the  weight,  and,  at  the  same  tune,  render  the  wheels 
themselves  light.  Experience  demonstrates,  however,  that 
while  wheels  with  such  radial  spokes  are  sufficiently  strong 
to  sustain  the  necessarj'  weight,  they  are  inelTectivc  to  with- 
stand the  torsional  strain  due  to  the  application  of  the  driving 
force  when  such  wheels  are  used  a&  traction  wheels.  In  what- 
ever way  the  power  is  applied  on  a  self-propcllcd  vehicle  to 
thi;  tractional  wheels,  there  is  always  involved  a  strain  which 
is  at  right  angles  to  the  length  of  the  spokes,  and  while  such 
rathal  spokes  are  cfTec'.ive  to  withstand  longitudinal  strain, 
such  as  they  arc  subjected  to  by  the  weight  of  the  vehicle, 
they  arc  inefTcctive  to  withstand  a  lateral  strain,  such  as  is 
placed  upon  them  by  the  driving  force.  The  result  is.  that 
if  on  ordinary  wheel  with  radial  spokes  is  used  as  the  traction 
wheel  of  a  seli-projielled  vehicle,  the  driving  strain  tends  to 
ro!I  the  spokes  from  their  sockets  and  renders  the  wheel 
useless  in  a  short  time;  and  if  the  driving  gear  is  clasped  to 
the  middle  of  the  spokes,  the  driving  strain  lends  to  shear  the 
spokes,  with  the  same  result 

Wire  whceU  of  Ihe  bicycle  pattern  are  all  right  for  what 
they  were  intended  for,  but  when  used  for  carrying  hea\'y  loads 
over  rough  and  uneven  roads,  it  is  wanting  in  more  than  one 
particular,  and  Is  no  better  adapted  lor  this  purpose  than  a 
wood  wheel  having  radial  spokes  is  to  withstand  the  torsional 
strain  due  to  the  application  of  the  driving  force.  When  tlir 
fine  threads  bficome  rusty,  as  they  are  bound  to  do  in  course 
ni  time,  the  spokes  will  give  way  and  the  wheel  will  break 
down  when  least  expected. 

An  examination  of  the  motor  vehicle  wheels  on  the  market 
To-day  reveals  a  general  weakness  of  construction,  suggesting 


that  the  manufacturer  has  greatly  underestimated  the  strains 
that  try  the  traction  wheel.  It  yet  remains  for  the  inventor 
to  construct  a  perfect  traction  wheel  that  will  sustain  the  load 
and  at  the  same  time  withstand  the  torsional  strain  due  to 

the  application  of  the  driving  force.  F.  A.  P. 

- — . .^ 

One  Who  Knows  the  Anglo-Americans. 

New  York,  Feb.  15. 
Editor  Horseless  Age: 

I  have  read  your  edtlorial  re.  the  Anglo-American  Rapid 
Vehicle  Co.,  with  considerable  interest,  and  think  it  the  duty 
of  all  interested  in  the  building  up  of  legitimate  business  to 
compliment  you  on  the  hrm  stand  you  have  taken  at  the 
beginning  of  this  promotion  business.  We  take  all  the  Eng- 
lish motor  vehicle  journals  and  are  thus  in  a  position  to  know 
the  enormous  amount  of  injury  that  the  principals  whose 
names  you  mention  have  done  the  business  over  there.  For 
this  reason  we  appreciate  your  stand. 

Wishing  you  every  success. 

CLARENCE  C.  BRAMWELL. 


Holdfast  Tires. 


New  York.  Feb.  s- 
Editor  Horseless  Age: 

I  had  one  of  the  tires  alluded  to  tn  my  recent  letter  to  you 
bolted  on  the  rear  wheels  of  a  stage,  having  inserted  Hold- 
fast horseshoe  calks  in  it.  and  it  prevented  the  hind  part  of  the 
stage  stewing  on  the  ice,  even  on  steep  hills,  so  that  it  should 
be  an  admirable  arrangement  for  automobiles  in  slippery 
times.  A.  F.  Sherwood,  of  Peekskitl,  N.  Y.,  has  the  stage  in 
his  stable.    Yours  truly. 

C.  DM  P.  FIELD 
- — « — 

Down  With  Lawsonlsm. 


New  York.  Feb.  la 
Editor  Horseless  Age: 

I  offer  you  my  heartiest  congratulations  upnn  ymir  masterly 
and  fearless  arraignment  of  the  l^wson-E'ennington  combi- 
nation. The  sport  and  the  trade  are  both  deeply  in  your 
d;:bt  for  this  and  other  defenses  of  their  he.<tt  interests  which 
yi'U  have  made. 

A  SUBSCRIBER. 

Motor-Starting;  Device. 

Buffalo.  N.  Y.,  February  15. 
Kditor  Horseless  Age: 

In  a  recent  number  of  your  paper  the  writer's  attention 
was  called  to  a  simple  starting  device,  consisting  of  a  slack 
chain  and  spring  with  a  sprocket  wheel  rigidly  attached  !*« 
a  motor  shaft,  .-\ccording  to  the  illustration  and  description 
the  writer  gathered  the  impression  that  whon  you  pulled  on 
the  chain  the  chain  became  engaged  with  the  sprocket  wheel. 
giving  the  necessary  rotation  lo  Ihe  engine  tn  raiisc  the  fir.st 
explosion.  F.ither  the  writer  does  not  xinderst.Tnd  thi<t  thor- 
oughly, or  it  is  his  opinion  the  device  has  never  been  used. 

CAN  TOU  8ET  US  NEW  80I8CRIIER8  ? 

Any  of  our  subscribers  who  are  willing  to 
solicit  subscriptions  for  The  Horseless  Ac.f. 
from  their  fellow  to\vnsmen.  are  requested  to 
communicate  with  the  Kditor. 
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as  it  would  seem  to  him  that  when  tlie  Brst  explosion  does 
take  place,  with  the  chain  engaged,  that  would  be  the  end 
of  the  spring  or  stop.  This  device  should  have  some  means 
of  relieving  itself  or  the  wheel  should  be  mounted  on  a  shaft, 
not  with  a  &et-scrcw,  but  with  some  latchct  device  to  turn  in 
one  direction  only.  The  winter's  idea  (or  such  a  devke  would 
be  to  have  a  ratchet  wheel  rigidly  attached  to  shaft,  with  an 
arm  and  pawl  to  be  operated  by  ami  or  fool  power,  and 
when  the  arm  was  way  back  the  pawl  would  strike  a  stop, 
keeping  it  disengaged  from  the  ratchet  wheel  so  that  in  stop- 
ping the  motor  it  could  oscillate  back  and  forth,  and  would 
not  strike  the  pawl.  Tliis  device  would  let  go  when  the  first 
explosion  took  place,  and  when  the  arm  was  back,  there 
would  be  no  danger  of  a  back  kick  on  the  motor  engaging 
the  pawl. 

The  writer  is  startiag  a  Niagara  Motor,  which  has  means 
of  reducing  the  compression  in  starting,  by  a  simple  strap 
with  a  spring  on  one  end  passing  round  the  pulley.  By  a 
sudden  pull  on  the  strap  the  tension  of  the  spring  on  the 
other  end  gives  adhesion  sufficient  to  rotate  the  engine. 

Another  matter  attracting  the  attention  of  the  writer  was 
the  description  of  the  DeDion  sparker  in  your  Explosion 
Motor  Number.  The  writer  has  always  understood  that  the 
value  of  the  DeDion  sparker  lay  in  the  fact  that  when  the 
contact  block  was  properly  adjusted  it  would  not  make  con- 
tact and  short-circuit  the  batteries  when  turned  round  and 
left  with  the  cavity  in  the  cam  under  the  block,  that  it  re- 
quired the  sudden  drop  of  the  block  to  give  it  inertia  suffi- 
cient to  go  down  and  make  a  contact  which  served  not  only 
as  a  vibrator  but  has  the  advantage  of  economy  in  the  use 
of  the  battery.    Yours  truly.  W.  S-  HOWARD. 


MINOR  ilENTION. 


Terry  Stafford,  a  Topeka  (Kan.)  mechanic,  has  about  fin- 
ished a  gasoline  carriage. 

Frank  M.  Underwood,  Sandusky,  O.,  has  constructed  a 
gasoline  machine. 

The  Sandusky  Automobile  Mfg.  Co.  has  been  organized 
under  Ohio  laws  with  $5,000  capital  stock. 

Joseph  Jackson  was  arrested  In  New  York  city  recently 
for  runt]ing  &  Locomobile  without  a  license. 

The  Automobile  Forecarriagc  Co.  has  been  incorporated 
under  West  Virginia  laws,  with  a  capital  stock  of  $5,000,000. 

The  John  Wilkinson  Automobile  Co.,  Syracuse,  N.  Y..  has 
secured  an  option  on  the  Cobb  factory  building,  in  Hast 
Water  St. 

A  new  West  Virginia  corporation  is  the  American  Vehicle 
Co.,  capital  stock  $1,000,000,  organized  by  J.  Acken.  E.  F. 
Slocum,  R.  H.  Hungerford,  A.  H.  Cooke  and  J.  D.  Camp- 
bell, to  utilize  compressed  air  as  motive  power  for  vehicles. 

The  Consolidated  Motor  Vehicle  Co.  hat  been  organized 
at  Newark.  N.  J.,  with  $100,000  capital,  $1,000  of  which  is 
paid  in.  John  W.  Moalster,  James  S.  Garvin  and  Fredcn^ck 
Smith  are  the  incorporators. 


The  Baldwin  Cycle  Chain  Co.,  Worcester,  Mass..  have  just 
issued  a  special  booklet  on  their  automobile  chains,  of  which 
they  now  make  about  a  dozen  different  sizes.  Baldwin  chains 
arc  much  favored  by  motor  vehicle  builders. 

The  Non-Polarizing  Dry  Battery  Co.,  manufacturers  of 
the  "O.  K."  batteries,  have  elected  a  new  board  of  officers. 
Edward  Martin.  Jr.,  is  president;  James  Cruickslunk,  vice- 
president,  and  C.  N.  Brizse,  secretary  and  treasurer. 

The  Locke  Regulator  Co.,  Salem,  Mass..  are  making  a  full 
line  of  tittings  for  steam  carriages,  including  pin  valves,  in- 
jectors, gasoline  regulators,  water  regulators,  glass  gauges, 
globe  and  check  valves,  water  reliet  valves,  st»m  gauges  and 
safety  valves. 

Charles  H.  Black,  Indianapolis,  Ind.  who  has  been  ex- 
perimenting in  gasoline  motor  vehicles  for  several  years,  is 
said  to  have  interested  eastern  capital  and  to  be  about  to 
erect  a  factory  150  x  300  ft.  and  three  stories  high.  The  new 
concern  will  manufacture  vans  and  trucks  as  well  as  carriages. 

The  j\utomotor,  the  weJl-known  English  technical  joamal, 
has  issued  the  1900  edition  of  its  "Pocket  Book  of  Auto- 
motive Formuhc  and  Commercial  Intelligence,"  containing 
much  neiV  and  useful  matter.  It  is  published  at  is.  (limp  cloth 
cover.  Is.  6d.)  by  F.  King  &  Co..  62  St.  Martin's  Lane.  Lon- 
don. W.  C 


I 
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L.  S.   Dow.    formerly  secretary  and  general  maaagcr  of  the 
Indiana  Bicycle  Co.,  Indianapolis,  Ind.,  has  taken  the  presi-    ^M 
dcncy  of  a  new  automobile  manufacturing  concern,  just  or-    ^| 
ganized  in  that  city,  and  said  to  have  a  backing  of  $t,ooo,ooo. 
A.  C.  Newby,  of  the  Indianapolis  Chain  &  Stamping  Co.,  is 
also  interested.    Electric  and  other  vehicles  will  be  made.         ^| 

The  Automobile  Forciorriage  Co.  has  been  incorporated  ' 
under  West  Virginia  laws,  with  a  capital  stock  of  $t,ooo,ooo 
by  11.  Berghottz,  of  Ithaca,  N.  Y.;  J.  W.  S.  I^ni^eman.  u( 
Paris.  France;  E.  J.  Patterson,  of  Plainiield,  N.  J.,  and  Wnv 
Mizleton  and  F.  H.  Rosse,  of  New  York  city.  The  company 
will  manufacture  the  Kullstein-Vollmcr  gasoline  forecarriage 
aU'I  other  automobiles. 

Undoubtedly  one  of  the  largest  and  most  thoroufihly  equipped 
stations  for  Automobiles  and  Horseless  Vehicles  recently 
opened,  is  the  Manhattan,  at  2ir,  313.  315  West  J2d  Street. 
Fireproof  storage  is  guaranteed,  together  wilh  competent  super- 
vision. Batteries  are  charKcJ,  und  Auiu's  waslictl  and  rlcanrtl 
carefully.  The  entrance  for  theAuto's  jgai  211  We»t  jJtlSfrret. 
Asphalt  pavement  from  Fifth  to  Kighth  Avenues,  directly  into 
the  station.    The  floor  space  is  75  x  250  fecL 

The  Crouch  Automobile  Mfg.  &  Transportation  Co..  of 
Baltimore,  is  in  ditliculties.  It  has  been  made  defendant  in 
an  application  for  a  receiver  filed  by  Wallace  Sicbbins  ii.  Sons, 
who  charge  that  the  business  has  been  unprofitable  and  that 
the  company  is  heavily  indebted  and  cannot  pay  its  debts 
The  judge  ordered  the  appointment  of  a  receiver  on  Feb. 
26,  unless  the  defendant  can  show  cause  to  the  contrary.  The 
concern  had  no  adequate  backing,  and  was  mismanaged. 

IN  YOUR  TOWN,  FROM  YOUR^FRIEND^ 

will  you  solicit  subscripiioDS  for  Tmb 
HoRSELKss  Ai;e  on  a  commission  basis? 
If  so,  write  the  Editor. 


foL  B,  No.  n.  Feb.  21.  180O. 
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OUR  FOREIGN  EXCHANGES. 


Improvements  in  Internal  Combustion 
Motors. 


Messrs.  Crosslcy  &  Atkinson,  of  Manchester,  have  lately 
ctfcclcU  several  very  tmpurtant  improvcincius  m  tlic  design 
and  consiructioii  of  internal  combustion  motors.  They  have 
adopted  the  "compound,"  or  two  stage,  expansion  principle. 
In  the  motor  referred  to,  which  we  illustrate  (see  Figs,  i  and 
2),  there  arc  tliree  cylinders.  A,  B  and  C.  two,  B  and  C.  being 
high  pressure  ones,  in  which  tlie  charge  is  drawn  in,  com- 
pressed, ignited  and  expanded  in  the  ordinary  Otto  cycle,  and 
the  other.  A,  being  the  low  pressure  cylinder,  which  is  pref- 
erably placed  between  the  two  high  pressure  cylinders,  and 
hns  its  piston,  D,  connected  in  the  ordinary  manner  to  a  crank 
pin,  E,  on  the  crank  shaft  F,  common  to  all  the  cylinders.  The 
high  pressure  cylinders  B  and  C  have  their  pistons  connected 
to  crank  pins  G  and  H  in  such  a  manner  that  they  complete 
theii  inward  and  outward  strokes  together,  but  at  an  tnler\-al 
of  i8o  deg.  from  the  crank  pin  £  of  the  low  pressure  piston  D 
— that  is  to  say,  when  the  high  pressure  pistons  are  In  their 
furthest  'in"  position,  the  low  pressure  piston  D  is  in  its 
furthest  '*out"  position,  as  seen  in  Fig,  i.  The  low  pressure 
cyhiidcr  is  made  about  twice  the  area  of  the  high  pressure 
cylinders,  and  the  mouths  of  all  the  cylinders  open  to  an  in- 
closed crank  chamber,  I.  Owing  to  the  position  of  the 
cranks  and  the  areas  of  the  pistons,  the  pressure  on  this  in- 
closed crank  chamber  icmains  constant  while  the  motor  is 
running. 

The  low  pressure  piston  and  connecting  rod  are  made  about 
the  weight  of  the  two  high  pressure  pistons  and  their  connect- 
ing rods,  so  that  by  balancing  the  rotating  parts  the  engine 
is  suitable  for  running  at  a  high  rate  of  speed  without  causing 
any  material  vibration  or  requiring  heavy  foundations. 

The  valves  for  the  admission  of  gas  and  air  and  for  the 
exhaust  of  the  high  pressure  cylinders  are  similar  to  those 
used  by  Messrs.  Crosslcy  in  their  ordinary  engines,  but  are 
to  arranged  that  working  strokes  are  made  alternately,  thus 
providing  for  an  impulse  each  revolution.  .Mtcr  a  working 
stroke  in  either  high  pressure  cylinder,  the  exhaust  takes  place 
into  the  low  pressure  cylinder,  and  as  these  exhausts  take  place 
atternaicly  from  either  high  pressure  cylinder,  power  h  given 
out  by  the  low  pressure  piston  once  every  revolution,  and  be- 
tween the  working  strokes  in  the  high  pressure  cylinders. 
Power  is  thus  given  out  twice  per  revolution  when  ignitions 
are  allowed  to  l.ikc  place  continuously  in  the  high  pressure 
cylinders. 

Interposed  between  the  high  pressure  exhaust  valves  and  the 
low  pressure  cylinder  is  a  valve.  J.  This  may  be  a  piston 
valve,  driven  by  means  of  an  eccentric  or  crank  pin,  L.  on 
one  of  the  cam  shafts  M,  which  revolves  once  for  each  two 
revolutions  of  tlie  engine  crank  shaft.  Tlicrc  arc  two  ports. 
N*  and  N'.  in  the  low  pressure  cylinder,  and  a  port.  O,  lead- 
ing to  the  atmosphere,  and  three  pistons  or  disks,  P,  Q  and 
R,  forming  the  piston  valve;  the  following  sequence  of  opera- 
tions takes  place:  Passage  clear  for  the  exhaust  From,  say, 
the  left  high  pressure  cylinder  to  (he  low  pressure  cylinder, 
owing  to  the  position  of  the  piston  valve,  but  the  actual  tim- 
ing of  this  exhaust  deferred  and  defined  by  the  opening  of  the 
left  high  pressure  exhaust  valve  S.    Outward  stroke  of  the  low 


pressure  piston  D,  toward  the  end  of  which  the  exhaust  from 
the  low  pressure  cylinder  to  the  atmosphere  is  opened  by  the 
piston  valve  J.  Free  passage  opened  from  the  left  high  pres- 
sure cylinder  to  the  atmosphere  while  its  piston  is  at  about 
its  inward  dead  center,  and  just  before  it  commences  its  suc- 
tion stroke  both  piston  valve  J  and  exhaust  valve  S.  being 
open,  as  in  Fig.  i,  where  it  will  be  seen  that  the  disk  P  of  the 
valve  )  is  not  so  wide  as  the  port  N\  leaving  a  free  passage 
from  the  cylinders  B  and  .\  ,to  the  atmosphere.  The  valve  J 
at  this  time  is  moving  in  the  direction  shown  by  the  arrow. 
Passage  from  the  left  high  pressure  cylinder  cut  off  by  (he  disk 
P  of  the  piston  valve  J.  Inward  exhaust  stroke  of  the  low 
pressure  piston,  (he  port  X'  being  open  to  the  port  O,  the 
exhaust  continuing  throughout  the  greater  part  of  this  stroke 
by  these  passages  through  the  piston  valve  J  being  open. 
Opening  of  the  exhaust  passage  from  the  right  high  pressure 
cylinder  by  the  piston  valve,  but  the  actual  liming  of  this 
exhaust  deferred  and  defined  by  the  opening  of  the  right  high 
pressure  exhaust  valve.  Closing  of  the  exhaust  from  the 
low  pressure  cylinder  A  by  the  piston  valve  J,  so  as  to  pro- 
vide for  a  compression  filling  its  clearance  spaces.  Opening 
of  the  right  high  pressure  exhaust  valve.  Outward  stroke  of 
the  low  pressure  piston  D,  toward  the  end  of  which  the  ex- 
tiaust  from  the  low  pressure  cylinder  A  is  opened  by  the  piston 
valve  J.  Free  passage  opened  from  the  right  high  pressure 
cylinder  C  to  the  atmosphere,  both  the  piston  valve  J  and 
the  high  pressure  exhaust  valve  being  open  while  its  piston 
is  about  at  its  inward  dead  center,  and  just  before  It  com- 
mences its  suction  stroke,  the  disk  R  of  (he  valve  J  being 
opposite  the  port  N*,  but,  not  being  so  wide  as  the  port,  free 
passage  is  left  from  the  cylinder  A  and  the  cylinder  C.  Pas- 
sage from  the  right  high  pressure  cylinder  C  cut  off  by  the 
piston  valve  J.  Inward  exhaust  stroke  of  the  low  pressure 
piston  D.  the  exhaust  continuing  throughout  the  greater  part 
of  this  stroke,  by  the  piston  valve  J  being  open.  Opening  of 
the  exhaust  passage  from  the  left  high  pressure  cylinder  B  by 
the  piston  valve  J.  but  the  actual  time  of  this  exhaust  deferred 
and  defined  by  (he  opening  of  (he  left  high  pressure  exhaust 
valve  S.  Thus  the  cycle  of  movements  is  completed  by  one 
backward  and  forward  movement  of  the  piston  valve  J,  while 
the  engine  makes  two  complete  revolutions.  In  a  quick-run- 
ning engine  the  stow  reciprocation  of  the  piston  valve  J  is  a 
great  ad\*ant3ge.  Modified  arrangements  of  this  valve  may  be 
used,  but  the  sequence  of  operations  above  described  is  nec- 
essary to  give  the  best  results. 

A  further  advantage  derived  is  that  the  piston  valve  cuts  off 
the  exhaust  from  both  high  pressure  cylinders  alternately^ 
thus,  while  they  are  making  their  suction  strokes,  their  re- 
spective exhanst  valves  may  be  allowed  to  close  slowly  and 
quietly  a  considerable  period  of  time  after  their  actual  ex- 
hausts have  been  complcled.—Automotor  Journal. 


The  Harmonier  flotor. 


M.  Marmonicr,  an  engineer  of  Lyons,  has  designed  an  ex- 
plosive motor,  which  presents  some  advantages.  The  elas- 
ticity of  the  motor  is  such  that  one  is  able  to  vary  the  power 
of  the  motor  and  thereby  regulate  the  speed  of  the  vehicle. 
and  to  obtain  these  results  without  sacrificing  complete  com- 
bustion. 

The  Marmonicr  motor  is  arranged  thuSj  vide  Fig.  l:  The 
two  cylinders  A  A  are  parallel  and  open  at  both  ends.    They 


are  inclosed  by  pijions  R  B.  attac'u-d  in  ihr  moior  shaft  by  ihe 
connecting  rods  b  b  and  cranks  ni  tn,  and  tlio  cuuntcr-pistons 
P  P  which  are  attached,  the  ouc  to  the  other,  by  rods  T  T  and 
a  rigid  connecting  arm  or  stirrup,  G.  The  crank  shaft  carries 
a  pinion,  which  meshes  with  a  spur  gear  of  double  the  diam- 
eter to  operate  the  distribution,  on  the  usual  tour-cycte  style. 

This  haU-s]>ccd  gear  D.  Fig.  2,  has  on  each  of  the  Hat  sides 
1  cam,  d,  which  mores  back  and  forih  the  cam  rolls  E.  which 
in  turn,  through  the  connecting  rods  K,  control  the  slotted 
link  F  and  revolve  it  about  the  fixed  pivot  Z. 

In  L  we  see  the  regulating  shaft,  terminated  by  a  long  screw. 
M :  the  screw  actuates  ttie  movable  block  sliding  m  the  guides 
uf  the  slotted  link  from  top  to  bottom,  and  vice  versa.  Such 
is  a  very  brief  dcscriptiou  oi*  the  arrangement.  The  position 
of  the  valves,  the  ignition  plugs,  etc..  arc  sufliciently  indicated 
by  ihe  engravings. 

Let  us  now  exajiiinc  the  motor  at  work.  The  piston  is  at 
the  beginning  of  the  first  cycle;  admission  takes  place.  The 
cam  d  moves  the  rollers  E,  causing  the  link  F  to  have  an 
oscillation  from  right  to  left.  If  the  sliding  block,  controlled 
by  Ihe  driver,  is  so  placed  that  the  pitman  H  is  in  line  with 
the  axis  of  the  cylinders,  the  counitr-pistons  P  P  reituin 
immovable.  In  this  case  the  total  admission  will  be  equal  to 
the  volume  displaced  by  the  pisfon. 

If.  on  the  contrary,  the  sliding  block  occupies  a  lower  posi- 
tion in  the  link,  as  shown  in  Fig.  2.  the  piimati  H  will  force 
the  counter-pistons  into  the  cylinders  as  the  piston  continues 
the  admission  stroke;  less  gas  wil]  accordingly  be  admitted. 
And  furthermore,  the  admission  will  be  the  more  reduced  as 
the  block  is  placed  lower  in  the  link.    This  will  continue  to  a 
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point  where  the  blocit  is  at  the  lowest  point,  and  the  admis- 
sion will  practically  be  nil. 

On  the  other  hand,  i(  the  block  pas&cs  above  the  axis  of  the 
cylinders,  the  link  receives  an  oscillation  in  the  opposite  direc- 
tion, in  moving  about  the  pivot  Z;  ihc  counter-piston  moves 
away  Irom  ihc  piston  as  the  block  permits,  with  the  effect  that 
the  couutcr-pi&ton  itself  draws  in  a  quanttty  of  fresh  air  to 
be  added  to  the  amount  obtained  by  the  piston. 

The  second  cycle  is  reached— compression.  The  rolls  E  con- 
tinue moving  on  the  cam  d.  The  slotted  link  oscillates  from 
left  to  right,  and  the  counter-piston  returns  to  the  starting 
point.  ■*■ 

The  third  and  fourth  cycles  arc  passed  normally,  the  rollers 
£  moving  in  the  cylindrical  portion  of  the  cam  d,  the  link  F 
and,  necessarily,  the  counter-pistons  P  P,  remaining  immova- 
ble. During  this  time  the  pistons  complete  the  working 
stroke  and  then,  subsequently,  the  expulsion  of  the  gases. 

If  we  suppose  the  counter-pistons  advance  toward  the  pis- 
tons so  fur  that  the  space  between  them  wil!  be  less  than 
normal,  then  it  will  follow  that,  first,  the  products  of  combus- 
tion remaining  at  the  end  of  the  expulsion  stroke  will  be  less; 
second,  the  admission  is  lessened;  third,  the  compression  re- 
mains the  same,  because  the  lessened  volume  of  gas  operates 
in  a  space  proportionally  smaller.  The  composition  of  the 
mixture  and  Uie  compression  remain  the  same  in  all  cases. 

Inversely,  when  the  sliding  block  passes  above  the  level  of 
the  pivot  Z,  and  the  counter-pistons  move  away,  the  admis- 
sion is  increased,  the  compression  operates  in  n  larger  space, 
and  in  the  exact  proportion. 

If  the  sliding  block  occupies  the  lowest  position,  as  we  have 
seen,  there  is  no  admission,  the  counter-piston  P  following 
the  piston  closely,  and  thus  rendering  the  admission  stroke 
useless. 

The  link,  in  this  device,  is  antilogous  to  the  link  motion  of 
a  steam  engine.  It  is  the  principal  organ  of  distribution. 
Regulating  the  movements  of  the  counter-pistons  and  reduc- 
ing or  increasing  the  <|uantily  of  fresh  gas  admitted,  as  well 
as  augmenting  or  lessening  simultaneously  the  compression 
chamber.— I-a  France  Automobile. 


The  Noel  Gasoline  riotors. 

A  new  gasoline  motor  for  tricycles  has  lately  been  put  on 
the  market  in  France  by  Fritsclicr  &  Houdry,  of  i'rovins 
(Seine  et  Mame).    It  is  of  the  single-cylinder,  vertical  type, 
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with  radial  disks  for  cooling  purposes,  and  electrical  igniiion 
(Figs.  I,  j<  and  4).  The  inlet  and  exhaust  valves  are  not 
located  one  above  the  other,  as  usual,  but  arc  on  each  side  of 
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the  cylinder  tad.  Another  feature  is  the  location  of  the 
spAfktng  plug  bctow  the  inlet  valve,  its  position  there  being 
claimed  to  reduce  the  chance  ^f  misfiring,  and  also  the  danger 
of  accident  to  the  plug.  The  exhaust  valve,  too.  is  controlled 
by  a  special  cam  on  the  motor  shaft,  the  use  of  a  second  cam 
shaft  being  obviated.  The  fly  wheel  cranks  and  connecting 
rofls  work  in  an  oil  chamber,  the  sides  of  which  arc  so  made 
»s  to  be  readily  detachable,  enabling  the  parts  to  be  quickly 
examined.  Fritscher  &  Houdry  arc  also  making  a  vertical 
motor  of  3-lip-  tor  light  voitnrcttes  (Fig.v  2,  5  and  6).  This 
motor,  which  weighs  t2o  lbs.,  h.i.s  a  Hy  wheel  outside  the  case. 
It  is  of  the  same  type  as  the  small  motor  as  regards  the  ar- 
rangement of  ihe  valves,  but  additional  features  arc  the  pro- 
vision of  a  centriiugal  governor  and  a  valve  in  the  piston 
through  whirh  the  hottest  of  the  conwimed  gases  arc  emitted 
at  ihe  eorunicncemcnt  of  the  exhaust  stroke,  leaving  only  the 
cooler  gases  lo  be  exhausted  through  the  ordinary  valve. 


Bnrford  &  Van  Toll,  of  Twickenham,  England,  have  made 
nrrant^etnenis  with  M.  Vivinus,  Bruswls.  Belgium,  patentee 
of  ihc  Vivinus  motor  carriage,  lo  manufacture  600  light  car- 
riages of  this  kind  within  two  years  for  the  English  and 
American  markcl:?.  The  selling  price  will  be  about  $650. 
George  Richard,  the  well-known  French  manufacturer,  has 
txken  a  license  to  build  1,000,  and  Oe  Dietrich  uf  Lunevtllc 
will  put  out  750  of  (hem. 


Pages  from  the   Histor>'   of  an  Anglo- 
American  Promoter. 


In  reference  to  Francis  D.  Carlcy.  one  of  the  promoters  of 
(he  Anglo-American  Rapid  Vehicle  Co.,  the  New  York  Com- 
mercial of  Feb.  IS  says: 

While  Mr.  Cartey  is  asking  the  public  to  purchase  the  ^75.- 
uoc.oDo  worth  of  bonds  of  his  ncA-  automobile  company,  he 
has  notes  outstanding  amoun(in{{  to  970.933  that  the  holders 
would  like  very  much  to  collect. 

These  notes  are  held  by  J.  Kennedy  Tod  &  Co.  They  were 
given  to  that  firm  by  Carlcy  in  connection  with  a  deal  in  a 
Kentucky  railroad.  These  notes  Carlcy  tried  later  to  have 
set  aside  on  the  ground  that  they  were  usurious  and  procured 
under  duress. 

Judge  Patterson,  of  ihc  Supreme  Court,  dismissed  the  com- 
plaint Dec.  26.  1893.  Tod  &  Co.  secured  judgment  on  these 
notes  of  Carley's.  but  they  are  still  unpaid,  and  now  in  their 
possession. 

Now,  AS  to  a  little  ot  Francis  D.  Carley's  history.  Nearly 
40  >ears  ago  he  left  his  home  in  Fort  Wayne.  Ind.,  and  went 
to  live  in  Louisville,  Ky.  There  he  taught  school  some, 
preached  a  little  and  financiered  a  great  dcat 

Soon  after  he  went  tn  I-ouisvillc  he  established  a  small  oil 
store  in  a  poor  and  thinly  .settled  part  of  the  town  His  busi- 
ness prospered,  and  he  soon  opened  a  wholesale  establish- 
ment, taking  in  with  him  as  partner  a  yotmg  man  named 
Chess. 

After  to  years  of  prosperity.  Chess,  satislied  with  his  for- 
tune, retired  from  business. 

N'ot  so  Carley.  He  watUed  more  than  the  $1,000,000  thai 
was  his  at  the  time  of  the  di.«olution  of  the  firm,  and  he  was 
one  of  the  men  who  conceived  the  Standard  Oil  Ci>.  He  en- 
tered this  monopoly  and  was  put  at  the  head  of  the  Louisville 
asciicy,  which  controUed  all  the  agcndcs  io  the  South. 


When  the  big  English  syndicate,  backed  by  enormous  capi- 
tal, established  the  town  of  Mtddlesborough,  in  the  coal  and 
iron  country,  and  began  to  reach  out  ior  more  terrilbry,  it 
found  that  the  Kentucky  Union  Land  Co.  owned  most'  of  it. 
The  Kentucky  Union  Land  Co.  was  F.  D.  Carley.  To  develop 
the  lands  he  established  the  Kentucky  Union  Railroad  Co. 
and  built  the  road  with  the  assistance  of'  J.  Kennedy  Tod  & 
Co..  of  New  York. 

The  boom  in  eastern  Kentucky  land  collapsed  and  Carley 
was  in  Bnancial  straits.  Suits  and  counter  suits  were  brought 
between  J.  Kennedy  Tod  &  Co.  and  Carley. 

One  of  the  actions  brought  by  Carley  against  Tod  &  Co. 
was  a  complaint  to  annul  and  set  aside  notes  aggregating  $70,- 
533,  which  he  had  given  to  Tod  &  Co.,  and  also  a  contract 
which  he  had  made  with  the  bankers  on  Sept.  8,  iSgo.  The 
result  of  this  action  is  given  above. 

Ill  the  summer  of  1895  he  organized  the  Monetary  Trust, 
with  himself  as  president.  The  Monetary  Trust  did  business 
through  the  firm  of  Carley  &  Co..  of  which  Charles  Stokes  was 
the  Stock  Exchange  member. 

About  two  months  after  the  organization  of  the  trust,  Stokes 
was  requested  by  the  law  committee  of  the  Stock  Exchange 
to  dissolve  his  partnership  with  the  firm,  as  it  was  objection- 
able to  the  Exchange.  The  partnership  was  dissolved  and  the 
Monetary  Trust  lost  its  Stock  Exchange  member, 

F.  D.  Carley  continued  lo  do  business,  however,  and  his 
latest  coup  was  during  the  recent  excitement  of  Jan.  23,  when 
hi:  dealt  largely  in  Pan  Handle  stock. 


Pennington  Bobs  Up. 


Indianapolis.  Feb.  11. — There  is  great  interest  here  and  in 
other  towns  in  Indiana  over  the  announcement  to-day  from 
Chicago  that  E.  J.  Pennington,  the  airship  inventor,  known 
in  Cincinnati,  has  come  to  light  again.  Pennington  is  the  in- 
ventor whose  airship  was  to  revolutionize  the  world  6vc 
yeant  ago. 

The  Pennington  Aerial  Mail,  Express  &  Construction  Co.. 
capital  ¥3,000,000,  filed  its  incorporation  articles  in  Chicago 
yesterday,  which  were  granted  at  Springfield,  111..  Oct.  11. 
iSiyz.  The  directors  are  E.  J.  Pennington,  Joseph  L.  McKitl- 
rick.  James  IE.  Barry.  William  B.  Keep  and  James  E.  Mc* 
Elroy. 

Pennington  ran  handsaw  factories  at  Fort  Wayne.  Moore's 
Hill  and  Edlnburg.  Ind.,  in  rapid  succession,  and  from  there 
went  to  Mount  CanncI,  111.,  from  which  place  his  airship  was 
shjt  forth  upon  the  world. 

Pennington  then  went  to  London,  where  he  promoted  an 
automobile.  He  Is  reported  to  have  grown  immensely  rich 
IroTTi  the  sale  of  his  patents  to  the  English.  People  who 
backed  liiin  in  this  State  lost  money. — Cincinnati  Commercial 
Tribune. 
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pARTIES  having  copies  of  the  November,  1895, 
^  number  of  Th«  Horsblbss  Agb,  which  they 
are  willing  to  sell  or  exchange  for  later  numbers,  arc 
requested  to  communicate  with  the  publisher. 


I  A,  17  and  ao-^t  the  same  tirae  that  thr  truck  nuy  be  tumr«l 
in  any  direction  by  the  ptrti  as  and  a6,  ire  well  illustrated  in 

this  illuslrnlion. 

Nioc  ilaimt.     Application  filed  April  ti.  18^19. 

No.  643.04J--JaD.  ti.  iqoo—Gu  Engine— William  A.  Kope, 
Kuiftu  Citjr.  Kut. 

This  relate*  more  pariicula/ly  to  twu-cyck  moton.  Tlir 
iiperation  al  tlic  device  t%  described  a*  lollowa;  The  crank 
khank  O  U  rotated  ut  a%  lo  force  the  pitton  C  downward.  The 
enlarited  portion  ol  the  piston,  deicending  in  the  enlarged 
chamber  of  the  cylinder  A,  tend*  lo  create  a  vacuum  in  the 
aifd  portion  of  the  cylinder  ab^jvc  ihc  pcnphcrat  enUrKemrni 
of  the  piiton,  and  a  charnc  tif  mixed  (ta*  and  air  then  pane* 
ihrongh  the  itasuijr  J  and  patt  Ihe  valve  K  into  ihr  i'yltndet 
above  ihe  peripheral  flange  of  the  pittnn.  the  charge  beinK 
taken  (rum  ibe  cr.tnh  shaft  casing  chamlwr,  into  which  it  had 
been  prevtnu^ly  drawn  from  the  carbureter  G  titrougfi  the 
punge  l{  and  [u«t  the  valve  t  Attrr  |)ir  |iKl>m  ha\  reachrti 
iti  lower  inn  «i  petition  in  the  cytindef  and  «tartB  to  rise  therein 
the  Tilve  K  cloaei  and  the  valve  M  openi,  perrnitiing  the  gas 
chargf  to  p*M  IfOiii  the  enlarged  pan  of  the  eylimlct  throi^ 


the  pasiasc  1.  and  past  the  vaWe  M  into  the  chamber  aWve 
the  imall  part  of  the  piston,  where  It  »  comprcMed  by  the 
continued  upward  movement  of  the  piston.  At  the  tmw  the 
piston  has  reached  lis  highesi  position  in  the  cylinder,  the 
charge  of  gas  has  been  transferred  into  the  cylinder  abo«T 
the  smaller  (>oriion  of  the  (M«lon  {rom  the  enlarged  portinn 
nf  the  cylinder,  and,  owing  to  the  relalively  small  alee  ol  Cbc 
combustion  chamber,  compared  with  thr  size  of  the  chimbrr 
abo^e  the  peripheral  enlargemmt  of  the  pifUM.  to  higfcTy 
enmprrssed.  The  charge  U  then  ignited  tn  any  of  ibe  well- 
known  wayi  for  *o  doing,  «s  by  an  ignition  tube  attached  M» 
Ihe  combustion  chamber,  by  an  electric  spark  gcnoated  m 
the  cnmburtinn  rbamber  at  the  proiver  time,  or  by  tiqr  odwr 
desirable  firing  means  The  esp'ofling  of  tb**  rhargr  fn 
the  pi«loii  downward,  the  effect  n\  the  enploti.jn  being  tf^M 
uivin  Ihe  smalt  itpprr  end  of  the  pt«ton  At  the  time  ol  die 
exploding  of  llie  charge  the  valve  M  \*  closed.  Ibvs  prtTenttiig 
a  back  flow  nf  the  gas  (hrnngh  the  passage  T.  rhiring  the 
ujKvard  movement  ol  the  piston  a  fresh  charge  is  drawn  isitt* 
ihr  crank  shaft  rating  chamber  thraugfa  the  pAsuge  H  aiMl 
post  tlic  valve  t.  This  charge  ts  drawn  tnin  thr  enlarsMl 
chamber  of  the  cylinder  during  the  loltoving  downsrard  1 
mcnt  uf  the  piston  ihrongh  the  pasaage  J  and  paal  ibe  wtvc 
K  During  the  downward  mDsement  of  thr  piston.  «tsw  li>  ' 
thr  uiree  ol  the  ignited  gas  miKture  abore  the  apper  ra4  ot 
the  piston,  the  exhan»t  pauagr  N  ts  ck}>»rd  by  meana  af  Ac 
va\e  O,  which  ift  hcl'1  to  its  <eat  by  tneana  of  the  ooQ 
r  Ttie  cam  T  1%  v  diit|»o»eil  on  ttw  crank  shah  D  ihM  h 
will  cipen  the  valve  O  at  the  ewl  nf  the  downward  atrukr  of  the 
pistnn,  thus  perniilting  ihr  bunwd  gas  in  the  upprs  end  ol  the 
cylinder  In  e«ca|ir  thmngh  the  passage  N,  which  ■■  InealeJ 
in  Ihe  cjUtfUt  al  abottt  the  middle  of  the  ctrokc  ol  tbe  hmO 
|M>.'i)on  nf  thr  pitum  Tl»e  flv  wheel  U. -ihrongh  the  wtamm^ 
tun.  impailrd  ti>  it  •  '  <I  struke  ol  the  ptetcm.  < 

rie»  the  pi«on  on  ^-  i.e 

Tai'i  clatmo  .'ig.  6,  i9gf. 

No  fJ43.l^7'  J  iric  Sparking  Tfag  far  Bs* 

(•Icivlve  Kngines.— F.  R.  Srmnu.  l^aAon.  EngtiftA. 

^    -or  bnc  In  the  tttvmtuin  In  prodoer  britvr  apubinc  al 

•  a.  ihan  umaK  and  to  incure  the  heavy  srapor  in  the  eamh 

busuon  chamber  bring  properly  tcnilcd  when  the  qpfinte  ii 

coidL  the  iffvtalor  tmnffet,  ht  connection  irilh  lb* 
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breaker,  a  cock,  through  which  is  injecled  a  small  quantity 
of  a  light  oil,  such  as  benzine,  onto  the  sparking  points.  To 
thi.s  end  the  cock  is  advantageously  screwed  upon  one  of  the 
(crminqls,  which  is  made  holtow,  so  as  to  enable  the  oil  to  be 
injected  therethrough  onto  the  contact  breaker.  To  provide 
Rood  insulation,  the  terminal  is  insulated  from  the  usual  plug 
by  being  coated  with  a  hard  enamel  of  a  non-conducting  sub- 
stance, and  by  being  inclosed  in  asbestos  packing,  which  is 
held  in  place  at  the  outer  end  by  a  conical  washer  and  a  lock 
ntit  screwed  upon  the  said  terminal,  the  lock  nut  and  washer 
being  shielded  from  damage  by  an  inclosing  cylindrical  por- 
tion of  the  plug,  the  open  end  of  which  is  closed  by  a  porce- 
lain or  other  suitable  washer,  held  in  position  by  a  metal 
washer  and  nut.  The  inner  end  of  the  asbestos  packing  may 
aho  be  held  in  position  by  a  cone  upon  the  terminal  and  be 
provided,  if  required,  with  a  shield. 

Ten  claims.    Application  filed  July  17,  iSg^. 

No.  642.143— Jan.  30,  1000 — Explosive  Engine.— Thomas 
Malcolmson,  Siverly,  Pa. 

Fig.  I  is  a  plan,  the  cylinders,  pjsrons-and  a  portion  of  the 
rocking  beam  being  shown  in  section  for  the  purpose  ol  dis- 
closing the  constniclion  of  the  parts.  Fig.  3  is  a  vertical 
longitudinal  section  through  the  center  of  one  of  the  cylin- 
ders, the  piston  being  at  the  end  of  its  stroke  opposite  to  that 
shown  in  Fig.  i. 


^^ 


!r    J       *i  i 


-9   v--*. 


y^A 


£     > 


-jj       I     i^ 


JS 


A 


I  represents  an  engine  bed  or  frame,  in  one  end  of  which 
is  mounted  a  shall,  2,  having  two  cranks,  3,  projecting  in  the 
same  direction,  while  upon  the  other  end  of  the  bed  is  mounted 
a  pair  of  cylinders.  4.  of  ordinary  construction  and  provided 
with  induction  valves,  5.  for  admitting  the  charge  of  mixed 
air  and  gas,  first  exhaust  ports,  6,  and  second  exhaust  valves, 
7.  The  second  exhaust  x-alvcs  arc  operated  by  cams,  (not 
shown)  in  such  manner  and  at  such  time  as  to  open  when  ihc 
piston  returns  after  the  first  exhaust  takes  place,  and  to  close 
itist  in  lime  to  prevent  the  pistons  striking  them  while  ap- 
proaching their  cylinder  heads.  Each  of  the  cylinders  con- 
tains a  piston,  8,  while  moimird  at  an  intermediate  point  in 
the  bed  is  a  slidnig  crosshead,  9.  connected  by  pitman,  to. 
with  the  cranks  3.  Each  piston,  8,  is  connected  by  a  link,  ii. 
H-ith  one  endof  a  rocking  beam,  12,  which  is  centrally  pivoted 
Ai  13  upon  the  sliding  crosshead  9  and  provided  with  (laiigrs. 
14,  which  lit  accurately  upon  The  upper  and  lower  faces  of  the 


crosshead.  while  the  forward  faces  of  the  rocking  beam  be- 
tween the  ttanges  14  are  inclined  oppositely  from  the  center, 
so  as  to  permit  the  beam  to  ro<k  upon  its  center  13.  The 
operation  of  the  engine  is  as  follows:  When  the  parts  are  in 
the  positions  shown  in  Fig.  i,  the  nearer  piston  is  moved  to 
the  end  of  its  cylinder  and  has  practically  expelled  all  of  the 
products  of  combustion,  while  the  farther  piston  has  just  com 
pleted  the  compression  o(  its  charge  and  is  ready  for  explo- 
sion to  take  place.  While  in  (his  position  the  beam  has  rocked 
on  its  pivot  tj  until  the  farther  end  has  come  against  the 
crosshead.  and  the  explosion  which  now  takes  place  will  be 
exerted  directly  upon  said  crosshead  and  in  a  straight  line 
through  the  medium  of  the  pitman  10  to  the  crank  shaft  2 
During  the  compression  which  has  just  taken  place,  it  should 
be  noted  that  the  charge  being  compressed  is  what  rocks 
the  rocking  beam  and  causes  the  piston  in  the  near  cylinder  to 
move  to  the  cylinder  head;  but  this  force  exerted  by  the  com- 
pression of  the  charge  is  a  yielding  force,  and  it  cannot  cause 
impingement  of  the  near  piston  with  sufficient  force  to  damage 
the  head  of  the  cylinder.  It  is  therefore  practicable  to  adjust 
the  parts  so  that  the  piston  and  cylinder  will  come  practically 
together.  It  will  further  be  seen  that  when  the  parts  are  in 
these  positions  and  an  explosion  has  taken  place,  the  out- 
ward stroke  of  the  farther  piston  will  uncover  the  exhaust 
port  6,  while  the  outward  stroke  of  the  near  piston,  when  the 
beam  is  in  the  position  shown  in  Fig.  i.  will  move  only  to 
the  position  shown  in  Fig.  2,  and  will  not  uncover  the  exhaust 
port  6.  It  therefore  follows  that  the  charge  which  has  been 
drnwn  in  by  the  outward  movement  of  the  near  piston  simiil 
taneously  with  the  forcing  of  the  farther  piston  by  the  expto- 
«ion  which  is  taking  place,  enters  a  partial  vacuum  and  is 
therefore  below  atmospheric  pressure,  and  the  economy  of  thr 
operation  is  correspondingly  increased.  It  will  further  be 
seen  the  inrush  of  lingering  products  of  combustion  is  avoided 
during  this  operation,  because  the  discharge  port  6  Is  not  un- 
covered. Rnch  being  the  operation  of  the  engine  during  a 
•ingle  stroke,  on  the  next  stroke  the  charge  which  has  en 
Icrrd  the  near  cvlinder  will  be  compressed,  rocking  the  beam 
13  to  the  or>po<itc  position,  and  causing  the  farther  piston  to 
exivcl  all  the  o-ase*  resulting  from  the  explosion  which  h.-** 
ftiBt  taken  place  and  holding  said  farther  piston  In  a  position 
which  diirinff  the  drawintr  in  of  the  charge  will  not  uncover 
the  disrharge  port  (^  Tn  this  way  the  oneratron  continues, 
each  stroke  both  drawing  in  a  charge  and  recei%'ing  the  im- 
pitlse  of  an  explosion  all  of  the  products  of  combustion  being 
expelled  after  ench  explosion,  and  each  discharge  being  drawn 
in  under  expansion,  without  danger  of  return  of  the  prod- 
ucts of  combustion. 

Nine  claims.    Application  filed  Aug.  13.  1898. 

No  dp.56j— Jan.  30,  1900— Vaporizer  for  Gas  Engines.- 
ff   F.  Probert,  Chicago.  III. 

The  third  claim  is  here  given:  An  explosive  gag  engine,  hav- 
ing in  combination  a  cylinder,  provided  with  an  exhaust 
port,  a  piston,  an  exhaust  pipe  rnnnecled  with  said  exhaust 
port,  a  mixing  chamber  connected  with  said  cylinder  and 
having  an  air  induction  p*jrt.  a  retort  chamber  arranged  ron- 
tigtious  to  and  heated  by  said  exhaust  pipe  and  having  an 
outlet  at  its  upper  end  connected  with  said  mixing  chamber, 
an  inverted  air  spreading  chamber  located  at  the  bottom  of 
said  retort,  and  having  an  imperforate  upper  side  arranged 
normally  above  the  oil  level  in  said  retort,  but  a  perforated 
iindrr  side  located  nonn.illv  below  said  oil  level  and  .1  valved 
pipe  extending  from  the  external  atmosphere  to  said  air 
chamber,  and  a  gage  on  the  retort  extending  from  a  (mint 
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below  to  a  point  above  said  inverted  air  chamber,  whereby 
the  level  of  the  oii  in  the  retort  may  be  maintained  below  the 
lop  of  the  iDverted  air  chamber. 

Tiiree  claims.     Application  filed  March  24,  1897- 
No.  643.0S7.— February  6,  igoo.    Daniel  Drawbaugh,  Ebcrly's 

Milts.  Pa.  Klectrica)  generator    for    sparking    apparatus    of 

gas  engines. 

The  inventor  not  only  describes  an  improvement  in  spark- 
ing generators  as  a  class,  but  also  points  out  and  claims  a 
simple  expedient,  shown  in  ihc  figure,  (or  increasing  the 
speed  0:  the  magneto-generator  when  the  gas  engine  i» 
started. 

In  the  simplest  embodiment  the  generator  is  mounted  on 
a  pivoted  base  D,  and  at  the  end  of  the  armature-shaft,  pref- 
erably adjacent  the  pulley  N,  a  friction-disk  K,  which  disk  R 
is  so  positioned  relatively  to  the  fly  or  driving  wheel  of 
the  engine  (indicated  by  the  segment  S  in  Fig.  1)  that  when 
the  generator  is  swung  up  to  the  position  shown  in  doited 
Imcs  the  said  disk  R  will  contact  with  tht  surface  of  the  fly 
or  driving  wheel  S,  and  a  movement  of  the  latter,  even  though 
relatively  slow,  will  impart  a  rapid  rotation  to  the  armature. 
When  the  engine  starts  and  attains  its  speed,  the  generator 
is  dropped  back  to  its  normal  position  and  will  be  driven 
by  the  belt  O.  as  before  explained.  When  the  generator  is 
swung  up  to  throw  the  friction-disk  R  into  contact  with  the 
fly-wheel  S.  the  tension  on  the  belt  O  is  relieved,  and  con- 


scquently  the  latter  will  offer  no  appreciable  resisiance  to  the 
rotation  of  the  armature.  For  swinging  the  generator  and 
holding  it  elevated  a  cam  or  lever,  such  as  T,  may  he  pro- 
vided, although  not  limited  in  this  application  to  this  par- 
ticular means  nor  to  any  particular  means  for  relieving  the 
ordinary  driving  mechanism  of  the  generator  and  throwing 
into  action  a  speeding  connection  in  starting  the  gas  or  gaso- 
lene engine. 

Six  claims.    Application  filed  May  6.  1899. 
No.  642,771.— February  6.  1900.    George  E.  Whitney,  Boston. 

Mass.     Motor  vehicle. 

Fig.  I  is  a  plan  and  Fig.  2  is  a  sectional  view  of  an  auto- 
matic controlling  device  for  regulating  the  generation  of 
pressure  upon  the  liquid  fuel  for  the  motor.  Fig.  3  is  an 
enlarged  detail  in  plan  of  a  portion  of  the  automatic  con- 
trolling de^■icc  with  a  by-pass  and  a  manually  operated  con- 
troller therefor. 

Referring  to  Figs,  1  and  4.  a  pipe  d  enters  the  feed-vrater 


lank  F'  and  is  connected  with  a  series  of  bends  d'  therein. 
preferably  extended  lengthwise  thereof,  the  end  d'  in*  iht 
liciids  passing  out  of  thv  tank  to  the  outer  air.  while  the  pipe 
d  communicates  with  the  source  of  the  heating  mctUom 
through  a  three-way  cock  T  and  the  muffler  B.  if  the  motor- 
exhaust  is  utilized. 

A  pipe  c'.  Fig.  I,  leads  froni  the  reccptaclr  C  to  the  fur- 
nace of  the  motor  (not  shown)',  at  which  the  fuel  is  to  be 
utilized  and  of  any  suitable  construction,  and  between  this 
pipe  and  the  imifHcr  M,  interpose  an  automatic  controlling  de- 
vice which  governs  the  efTeclive  operation  of  the  rxhausi  to 
generate  feeding  pressure  upon  the  liquid  fuel.  Referring  to 
Fig.  2,  the  illustrated  form  of  controlling  device  comprises  a 
preferably  annular  case  H,  having  an  inlet  h,  segmental  in 
form,  forming  a  part  of  a  valve-scat  h'  within  the  case,  said 
seat  having  two  opposed  beveled  faces  a  3  for  a  disk-like 
valve  h*,  periplierally  beveled,  as  shown,  and  dividing  ilie 
case  into  two  compartments  h'  h*.  having  outlet-ports  h*'  h", 
respectively.  When  the  valve  is  in  the  position  shnwn  in 
Fig.  2,  the  inlct-porl  h'  communicates  with  the  compartment 
h*.  and  when  the  valve  i&  seated  on  the  seal-face  3  thr*  com- 
partmeni  h*  communicates  with  the  inlet-port,  the  latter  be- 
ing shown  as  connected  by  a  pipe  s  with  the  mnfHer  B.  A 
pipe  6  (partially  shown  in  doticti  lines.  Fig.  i>  connects  the 
port  h"  with  the  Mack  or  flue  M\  and  the  port  h"  is  con- 
nected by  pipe  d  with  the  heating  bends  d'.  A  standard  H' 
on  the  exterior  of  the  valve-case  has  a  tubular  portion  V 
concentric  with  the  valve-sletn  h*  and  is  enlarged  at  its  upper 
end,  as  at  h*.  to  form  one  wall  of  a  chamber,  the  other  wall 
being  formed  by  a  recessed  cap  h*.  secured  to  the  cntatgr* 
mcnt  hV     The  chamber  thus  formed  is  divided  transversely 
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by  &  Hcxiblc  diapbraigni  h*.  held  at  its  edges  between  the  parts 
li'  and  h'  and  having  secured  tu  lis  inner  side  the  valvi*  stem 
h",  which  pu&:ici  through  a  bus&  luiu  the  cotnijariincnt  h' 
aiid  liie  tubular  part  h'  ol  the  itiaiidard  H'.  A  nut  h*  is 
screwed  into  the  open  end  ot  the  tubular  part,  and  between 
the  nut  and  an  annular  Hange  or  disk  h",  fast  0:1  the  stem,  is 
intcrpu&cd  a  spring  S,  the  tension  thereof  being  adjusted  by 
ihc  nut.  sdid  spring  normally  holding  the  valve  in  the  position 
shown  to  clu&c  the  compaiuuent  h'.  Tlic  couipartment  at  the 
outer  side  01  the  diaphragm  is  connected  by  a  branch  pipe  c' 
with  the  fucl-iecd  pipe  c',  Kig.  t,  so  that  a  pressure  in  the 
tuel- receptacle  C  greater  than  the  force  oi  the  spring  S  will 
Hex  the  diaphragm  h*  and  move  the  valve  h'  from  its  posi- 
tion shown  in  Fig.  2  unto  the  face  j  of  the  valvC'Seat  h'. 
This  operates  lo  shut  off  the  motor  exhaust  from  the  bent 
pipmg  or  condenser  d'  and  to  turn  u  into  the  stack  M* 
in  the  present  mstance  or  to  any  other  desired  exit,  the  inlet 
h  and  the  ports  h"  h"  being  made  large  enough  to  prevent 
an>  ihrottlmtj  uf  the  exhaust. 

As  to  tlie  operation  ot  the  apparatus  herein  illustrated,  the 
necessary  feeding  pressure  on  the  fuel  is  generated  by  the 
pump  P  when  it  is  desired  to  Arst  stan  the  muior,  and  there- 
after the  pressure  is  generated  or  maintained  by  or  through 
healing  of  the  liquid  fuel  111  the  receptacle  C,  the  apparatus 
hercm  shown  being  adapted  to  heat  such  receptacle  by  the 
nsc  in  temperature  of  the  feed-water,  due  lu  passage  of  the 
motor-exhaust  to  the  bends  d'.  With  the  controlling  device 
herein  described  its  normal  condition  is  shown  in  Fig.  2; 
but  when  the  pressure  to  which  the  fuel  is  subjected  haA 
arisen  to  a  predetermined  point,  governed  by  the  tension  of 
the  spring  S,  the  valve  h"  wilt  be  operated  as  described  to 
shut  off  the  heating  medium  from  the  bends  d'.  The  fall 
in  the  temperature  of  the  fuel  in  the  receptacle  will  be  ac- 
companied by  a  corresponding  decrease  in  pressure  on  tlie 
fuel  until  the  spring  S  can  operate  to  move  the  valve  into 
lis  former  position.  It  will  thus  be  obvious  that  the  opera- 
lion  of  tlie  means  for  heating  the  fuel  and  generating  feeding 
pressure  thereupon  is  automatically  controlled  by  or  through 
variation  of  such  pressure  in  the  TuclTeceptacle  or  its  con- 
nections. If  it  is  desired  lo  control  the  generation  of  such 
pressure  manually  rather  than  by  the  automatic  controlling 
device  described,  the  third  port  of  a  three-way  cock  T  of 
u&uaJ  construction  will  be  connected  by  a  by-pass  10  with 
the  pipe  6.  leading  to  the  smokc-fluc  M«,  as  shown  clearly 
in  Fig,  3. 

When  the  automatic  controlling  device  is  operative,  com- 
munication from  the  mufilcr  to  the  valve-case  H  will  be 
effected  through  the  cock  T,  the  by-pass  10  Iwing  closed 
thereat;  but  to  prevent  the  operation  of  or  throw  out  of  action 
the  automatic  controller  the  valve-handle  t.  Fig.  3.  is  turned 
to  close  the  passage  from  the  mufHcr  to  the  valve-case  and 
lo  open  the  passage  to  the  by-pass.  The  heating  medium 
will  then  paas  through  the  ihrce-way  cock  to  the  by-pass 
and  out  through  the  stack,  the  heating  means  being  cut  out. 
so  that  there  will  be  no  operation  of  the  diaphragm  h*  in 
opposition  to  the  spring  S.  feeding  pressure  upon  the  fuel 
being  maintained  by  a  suitable  pump. 

In  the  automatic  controlling  device  such  a  diaphragm  is 
used  as  will  operate  with  a  quick  snap,  to  (hereby  change 
the  position  of  the  valve  rapidly  instead  of  by  a  gradual 
movement. 

From  the  foregoing  description  it  will  be  obvious  that  the 
heating  of  the  liquid  fuel  will  tend  to  vaporize  a  ponion 
thereof  with  an  attendant  creation  or  generation  of  pressure, 


this  pressure  being  utiliiced  to  effect  the  Iced  of  the  fuel  to 
the  conibustioii*poini,  and  the  pressure  increases  or  decreases 
with  the  rise  ur  tail  of  the  temperature  to  which  the  main 
body  of  the  liquid  fuel  is  subjected. 

Fourteen  claims.    Application  filed  February  4.  1899. 
No.  642,594-— February  6.   1900.     R.   H.  Finlay  and  A.   H. 

Finlay,  Belfast.  Ireland.    Gearing  for  transforming  speed. 

The  invention  relates  to  the  transmission  of  power  from 
one  rotating  shai't  to  another  which  it  is  desired  to  drive  at 
a  diffeient  speed  m  the  kame  or  the  opposite  direction. 

Referring  to  the  drawing,  a  is  the  high-speed  shaft  carrying 
the  pinions  bb'.  Loosely  mounted  upon  the  shaft  a,  outside 
the  pinions  b  and  b',  arc  two  disks  g  g,  in  which  are  sup> 
ported  a  plurality  of  shafts  f,  uniformly  spaced  apart.  Upon 
each  axle  is  mounted  a  series  of  gears  d,  e,  c  d',  the  gears  d 
and  d'  meshing  with  the  pinions  b  and  b',  respectively.  .The 
gears  d,  c,  c,  and  d'  on  each  shaft  must  be  connected  to  move 
together,  and  this  may  be  dune  by  keying  ihcm  to  the  shaft 
f  and  mounting  the  latter  to  turn  in  its  bearings,  or  said  gears 
may  be  pinned  or  otherwise  secured  to  each  other  and  turn 
upon  the  shafL  The  slow-speed  sliaft  is  indicated  by  -k.  and 
a  disk  1  is  rigidly  connected  to  this  shaft  and  cajrics  an  in- 
ternally-toothed ring  h,  with  which  all  the  gears  d  mesh. 
Another  disk  1'  is  provided  with  a  sleeve  k',  mounted  to  turn 
upon  the  sliaft  k.  and  this  disk  carries  an  internally-toothed 
ring  h',  with  which  all  the  gears  c  mesh.  Another  disk  I"  is 
provided  with  a  sleeve  k*.  mounted  lo  turn  upon  the  sleeve 
k',  and  this  disk  carries  an  internally-toothed  ring  h".  with 
which  all  the  gears  c  mesh.  To  the  shaft  k  and  sleeves  k' 
and  k",  respectively,  are  secured  the  pulleys  i,  i'.  and  i'. 
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It  will  be  observed  that  the  rings  h.  h',  and  h*  arr  of  differ- 
ent diameirrs.  the  ring  h  being  the  smallest  and  Ihc  ring  h' 
the  largest,  and  also  thai  the  gears  d.  e.  and  c  are  also  of 
different  diameters,  d  being  ihe  smallest  and  c  the  largest. 
The  gears  d'  and  pinion  b'  arc  provided  to  give  steadiness 
and  stability  lo  the  system  of  gearing. 

Now  if  ihe  shaft  a  is  rotated  the  pinions  b  and  b'  will  ■ 
rotate  in  the  same  direction;  but  the  gears  d.  e.  and  c  will 
rotate  in  the  opposite  direction,  their  axis  being  assumed  to 
be  stationary,  and  if  the  rings  h,  h'.  and  h"  are  free  to  move 
Ihey  and  the  pulleys  i.  i',  and  i"  will  all  move  in  the  same 
direction  as  the  gears — that  is.  in  a  direction  opposite  to  that 
of  Ihc  shaft— but  the  speed  of  all  the  pulleys  will  be  greatly 
reduced  from  the  speed  of  the  shaft,  although  not  to  an  equal 
extent.  The  pulley  i  will  run  the  slowest,  pulley  i'  next,  and 
the  pulley  i*  the  fastest  of  the  three. 


li  a  brake  z  be  lightened  on  the  puUcy  i  sotiicieatly  to 
ho]d  it  and  the  ring  h  against  roution,  then  the  gears  d 
will  travel  aruund  williiii  the  fixed  ring  h  in  tlic  »anic  direc- 
tion as  the  shaft  a  moves  and  will  impart  the  same  movement 
to  the  gears  e  and  c,  disks  g,  and  shafts  f.  The  penphcncii 
of  gears  c  and  c  arc^  however,  traveling  faster  ilian  that  oi 
gear  d,  and  cunscgucatly  ihcy  will  still  CAcrt  pressure  on  their 
rings  b'  and  h'  to  move  ihom  m  a  direction  uppusiie  the 
movement  oi  the  shait.  but  at  a  speed  much  less  than  when 
all  the  rmgs  are  tree  to  turn. 

If  a  brake  i  be  applied  to  pulley  i',  the  pulley  i  and  ring 
h  will  be  caused  to  move  in  the  same  direction  as  the  shall, 
while  pulley  i"  and  ring  h"  will  still  move  in  the  opposite 
direction,  but  at  a  still  iurthcr  reduced  speed,  and  li  a  brake  z 
be  applied  to  the  pulley  i"  both  ilic  pulleys  t  and  i'  will  move 
in  the  same  direction  as  the  shall  a,  but  at  different  speeds. 

One  claim.    Application  filed  Dec  9,  1897. 
No.  04:2,1^71. — February  6,  1900.    Anthony  G.  New,  of  Wok- 
ing, England.     Heavy  oil  engine. 

The  device  consists  primarily  in  an  improved  admission 
valve  and  llie  second  oi  the  two  claims  of  the  inventor  is 
submitted  herewith, 

2.  In  oil-motor  engines  an  air  and  oil  admission  and  niix- 
iug  device  composed  of  a  valve  with  a  valve-rod,  a  truncated 
cone  mounted  about  the  said  valve-rod  and  a  tube,  enclosing 
Uic  said  cone  and  itself  inclosed  in  an  outer  tube  uf  increas- 
ing internal  diameter  toward  the  said  valve  and  near  about 
the  said  cone,  arranged  so  that  the  cone  is  adjustable  from 
outside  the  lube  as  regards  its  longitudinal  position  within 
the  lubes;  the  said  valve,  cone  and  tube  being  arranged  to 
allow  air  drawn  or  forced  within  the  lubes;  the  said  valve, 
cunc  and  tube  being  arranged  to  allow  air  drawn  or  forced 
past  the  valve  to  pass  through  the  tube,  into  which  oil  is 
delivered  through  an  orifice  provided  through  its  side,  where- 
by the  air,  before  passing  the  said  valve,  injects  the  oil 
through  the  variable  space  between  the  said  cone  and  the 
said  tube  thereby  pulverizing  the  oil,  mixing  intimately  with 
it  and  forming  an  explosive  mixture  or  charge  substantially 
as  described. 

Application  filed  February  12,  1898. 
No.  643.065— February  6,  1900.    J.  W.  Lambert,  Anderson, 

Indiana.     Apparatus  for  cooling  engine  cylinders. 

Figure  1  is  a  aide  elevation  showing  a  portion  of  an  en- 
gine-cylinder, the  cooling-tank,  and  the  blower;  and  Fig.  2 
is  a  vertical  seclonal  view  of  the  cooling-lank. 

Referring  to  the  various  parts  by  numerals,  i  designates  a 
gas-engine  cylinder  which  is  provided  with  a  water-jacket  of 
any  desired  construction.  Leading  from  the  top  of  the 
wiiter-jacket  upward  to  a  tank  2  is  a  water-pipe  3,  through 
which  the  water  which  has  passed  through  the  jacket  and 
become  heated  passes  up  to  the  tank.  This  tank  is  supported 
at  a  suitable  height  above  the  cylinder,  and  ihc  pipe  3  opens 
therein  through  the  bottom.  Secured  wilhin  the  lank  to  the 
bottom  thereof  lo  rcgisicr  with  the  end  of  pipe  3  is  a  vertical 
tubular  casing  4,  which  extends  slightly  above  the  waicr- 
levcl  in  the  tank  and  is  of  substantially  the  same  diameter  as 
the  pipe  3  and  is  practically  a  continuation  thereof,  the  pipe 
3  and  the  casing  4  forming  the  bot-water-conducting  coo- 
dtlil.  Carried  by  this  casing  at  diamcirically-opposiie  pomts 
arc  two  upward-extending  arms  5,  which  terminate  above  the 
water-level  in  the  tank. 

Surroundrng  Ihc  tubular  casing  and  extending  a  short  dis- 
tance above  the  upper  end  is  the  inner  end  of  the  pipe  6, 
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through  which  a  blast  of  air  is  driven  by  a  blower  6*,  oper- 
ated by  the  engine  or  other  suitable  means,  said  pipe  carrying 
at  its  upper  end  the  outward  and  downward  extending  de- 
flccior-plalc  7.  Connecting  together  the  upper  ends  of  the 
two  arms  5  is  a  bridge-bar  8,  whose  center  portion  is  raised 
and  fits  closely  nithin  the  cylindrical  hood  9  and  is  pcrnu- 
nently  attached  thereto,  said  hood  being  formed  with  the 
inverted  conical  lop  10. 

The  tubular  casing  4  is  formed  at  its  bottom  with  a  bearing 
II  lo  receive  the  lower  end  of  the  rotary-screw  water-elevator 
13,  and  the  bridge-bar  B  is  formed  at  its  center  with  a  beanng 
13  to  receive  the  upper  end  of  this  waler-elc valor,  said  watcr- 
elevaior  extending  through  the  casing  4  and  serving  to  lift 
the  water  in  said  casing  over  into  the  blast-pipe  6.  Secured 
rigidly  to  the  water-elevator  just  at  the  top  of  the  blatt-piiie 
is  a  small  motor  or  fan-wheel  14,  which  receives  tlie  blast  of 
air  and  is  rapidly  rotated  thereby.  A  pipe  15  leads  the  cold 
ivater  from  the  bottom  of  the  tank  lo  the  lower  portion  ol 
the  cnginc-cyliivticr  jacket. 

In  operation  the  water  in  the  tank  and  in  the  tube  4 
is  at  the  same  level  when  the  engine  is  not  running.  When 
the  engine  is  started,  the  blower  is  put  into  operation  and  a 
blast  oi  air  is  forced  through  the  motor-fan,  Uiercby  routing 
it  and  with  it  the  screw  waicr-clevator.  As  this  elevator  15 
operated  it  lifts  the  water  from  the  casing  4  over  into  the 
blast-pipe,  from  which  it  is  blown  up  through  Uie  fan  and 
into  the  hood  9.  From  the  hood  tlie  water  drops  to  the 
deflector  plate  7  and  finally  falls  into  the  lank  9.  It  will  thus 
be  seen  that  positive  means  is  provided  for  causing  a  rapid 
circulation  of  the  water,  the  means  for  causing  this  circula- 
tion being  operated  by  the  blast  which  sprays  and  cools  (he 
water. 

It  will  be  observed  that  a  feature  which  contributes  to  the 
utility  of  the  apparatus  lies  in  the  fact  that  the  blast  of  air 
carr>-ing  the  overflowing  water  is  thrown  violently  agains? 
the  blades  of  the  motor,  whereby  the  water  will  be  finely 
sprayed  and  interniittcnlly  camminglcd  with  the  l]la«t  of 
air  and  thereby  quickly  cooled. 

Five  claims.    Application  filed  April  30,  1899. 
No.  643.002.— February  6,  1900.     W.  J.   Perkins  and  C.   H. 

Btonistrom,  Grand  Rapids,  Mich.    Electric  ignitor  for  ex- 
plosion engines. 

This  invention  relates  to  explosive-gas  engines,  and  has 
for  its  object  to  provide  new  and  improved  spark-produciiift 
mechanism   which  is  adjustable  lo  effect  the  explosions  at 
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(UfTcrent  periods  c>r  positions  of  ihe  piston  and  which  is 
simple  in  conittrucliun  and  will  obtain  the  desired  result 
cffeciively  and  ccruioly. 

KiRurc  I  is  a  ^iHc  clcvaiiun  of  »n  explosive-engine  con- 
sirucicd  in  accordanc*:  with  our  inventidii.  wiih  parts  cut 
away  ff«r  llitr  purpose  of  showing  the  internal  arrangement 
tti  ihc  nitrcliunisni  in  detail.  Kig&.  i,  3,  and  4  show  dcuilcd 
views  o(  ihc  spark-producing  device.  For  the  purpose  of 
securing  a  quick  break  to  produce  an  efficient  spark  provide 
u  projecting  contact>ariii  L^  on  one  end  of  the  electrode  L, 
and  on  the  other  end  of  L  wc  provide  two  arms.  One  of 
ihe&e  amis  (shown  by  I,')  i.*;  keyed  or  otherwise  rigidly  con- 
nected to  the  electrode  L.  wliile  the  uilicr  arm  (shown  by 
!,*>  lias  nn  oscillnlinK  motion  and  is  raised  by  the  contact- 
paint  nt  ihc  ^park-aclnaling  rod,  A  spring  L'*  is  shown  in 
Fig.  3.  The  form  of  the  movable  anti  is  shown  clearly  in 
Fig.  3,  and  the  (ortn  of  the  arm  which  is  keyed  t<i  the  electrode 
is  shown  in  Fig.  4.  The  arm  L*  extends  beyond  the  arm  I,' 
and  forms  the  conlact-point  fur  a  dog  on  the  actuailng-rod  N. 
The  rod  N  is  moved  by  an  eccentric,  as  hereinafter  described, 
and  coutributcs  a  vertical  vibratory  motion  to  two  conlact- 
pmnls.  One  is  shown  by  N*  and  the  olher  hy  is*.  When 
the  actuaiing-rud  K  is  moved  upward,  one  of  tltc  contact- 
points  comes  in  contact  with  the  free  end  of  arm  I*',  which 
arm  being  attached  to  the  electrode  L»,  as  above  described. 
turns  the  cleclrodc-ami  L  until  the  electrodes  arc  in  contact, 
and  the  continuous  upward  movement  of  actuatinf(-rod  N 
continues  the  contact  of  the  electrodes  under  increasing 
spring-pressure  until  the  free  end  of  the  spring-arm  L'  es- 
capes from  the  point  N*,  when  the  spring  L"  carries  the  free 
end  of  the  arm  L*  down,  giving  a  quick  blow  or  stroke  on 
the  arm  L*.  which  is  rigid  with  L,  oscillating  or  rocking  [lie 
same  a  sufficient  distance  to  separate  the  electrodes  and  pro- 
ducing a  most  efhcieni  spark  for  igniting  the  gas  in  the  com- 
pression-chamber. Thus  the  electrodes  are  brought  together 
by  a  comparatively  slow  motion,  are  held  together  by  an 
increasing  pressure,  and  are  separated  by  a  quick  stroke.  The 
spring  L"  may  be  of  any  suitable  form  to  enable  the  de- 
scribed action  to  be  secured  between  the  two  arms  L*  and  I,'. 
It  will  be  noted  that  this  arrangement  of  parts  eliminates  all 
friction  on  electrode  L,  as  there  is  no  outside  tension  applied 
thereto.  The  actuating-rod  N  is  operated  by  an  eccentric 
preferably,  although  other  mechanism  would  give  substan- 
tinlly  the  same  movement  to  it.    The  lower  end  of  the  actu- 


ating-rod  N  fits  in  a  suitable  socket  N',  formed  in  a  pro- 
jection of  the  eccentric-strap  N',  wjiich  eccentric-strap  is 
actuated  by  an  eccentric  on  the  crank-shaft  G.  Toward  the 
upper  end  of  the  actuaung  rod  N  said  rod  has  a  sliding  bear- 
ing pivoted  at  right  angles  to  the  rod  N,  (he  pivot  being 
bhuwn  in  Fig.  1  by  N*.  The  pivot  N*  is  supported  in  joutnal- 
Uix  un  arm  N",  which  is  preferably  fastened  to  the  cylinder. 
The  bearing  or  sleeve  is  rocked  or  oscillated  by  muvcnient 
of  the  actuating-rod  N  as  rl  is  moved  by  the  eccentric,  caus- 
ing the  upper  end  of  the  actuating-rod  to  describe  an  ellipse, 
the  major  axis  of  which  in  the  example  of  our  invention 
would  be  the  throw  of  the  eccentric,  while  the  minor  axis 
would  depend  upon  the  relative  position  of  the  pivoted  bear- 
ing upon  the  actuating-ruJ  to  ihc  dogs  K*  and  N'.  If.  how- 
ever, the  pivoted  bearing  be  placed  nearer  the  lower  end  than 
the  uppvr  cud  of  the  actuatiiig-rod,  then  the  luajor  axis  would 
be  horizontal  and  the  throw  of  the  eccentric  would  be  the 
minor  axis.  By  changing  the  position  of  this  pivoted  bearing 
the  movement  of  the  upper  end  of  the  actuating-rod  may  be 
varied  at  pleasure.  .\ny  suitable  battery,  as  U,  may  be  used. 
Attached  to  coil  V  are  wires  O'  and  V,  with  biuding-posts 
and  electrode-points  M  and  L'.  ' 

Klevcn  claims.    Application  filed  Ucc.  g,  1S97. 

So.  643.595— (jearing  for  Automobile  Vehicles.— Leonard 
Huntress  Dyer,  of  Washinglon,  D.  C,  assignor  of  one-fourth 
to  Frank  L.  Oyer,  of  Monlclau-,  N.  ).  Application  filed  .\ug. 
JO,  1899. 

This  invention  is  intended  to  be  tiscd  in  connection  with  a 
motor  of  the  explosive  or  internal-combustion  type;  but  any 
type  of  form  of  motor  may  be  employed. 

■|hc  invention  is  intended  to  be  apjilied  directly  to  the  sup- 
P«irting  axle  without  the  interposition  of  chains  or  other 
gears;  but  where  the  exigencies  of  the  case  demand  any  form 
of  tranRmitting  gear  may  be  added. 

The  gear  comprises,  essentially,  two  parallel  shafts,  the 
driving  one  being  preferably  a  continuation  of  the  engine 
shaft,  the  driven  shaft  being  ihc  supporting  axle.  The  driv- 
ing shaft  carries  a  pinion,  which  pinion  is  cipable  of  longi- 
tudinal movement  along  the  .shaft  and  is  scciircd  thereto  by 
means  of  a  feather  or  its  equivalent.  Means  are  employed  for 
sliding  the  pinion.  The  driven  shaft  carries  two  gears  of  iden- 
tical diameter,  face,  and  pitch,  lliese  gears  are  arranged 
upon  the  shaft  side  by  side,  with  a  separating  inten*al.  The 
pinion  on  the  driving  shaft  may  engage  with  either  or  neither 
of  these  gears,  as  will  depend  upon  its  position  upon  its  sup- 
porting .shaft.  One  of  the  gears  is  supported  upon  the  driven 
shaft  and  servtrs  to  drive  the  same  at  its  own  rate  of  speed,  and 
the  other  is  connected  to  the  same  shaft  by  an  interposed 
epicyclic  train,  which  reduces  the  speed  of  the  driven  shaft 
proportionately,  as  will  be  described, 

.^  frictionable,  yieldahlc.  discngagrable  fulcrum  Is  arranged 
in  connection  with  the  epicyclic  train,  so  that  it  may  be  grad- 
ually brought  into  tise. 

The  second  gear,  with  its  attached  epicyclic  train  and  yield- 
.ible  fulcrttm,  form  together  the  starting  or  slow-speed  gear. 
The  first  gear  forms  the  high  speed,  the  ptnion  being  shifted 
to  engage  with  one  or  the  other,  as  desired.  When  the  high- 
speed gear  \n  in  use.  the  low-speed  gear,  together  with  its 
epicyclic  train,  turns  as  an  entirely  and  causes  no  noise,  nor 
does  it  consume  power  by  friction. 

The  invention  further  relates  to  means  whereby  the  engine 
may  be  started  by  the  ordinary  trycide  pedals,  and  also  to 
means  whereby  the  vehicle  may  be  propelled  l»y  the  pedals, 
either  exclusively  or  as  an  auxiliary  power. 
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Fig.  I  is  a  side  view  of  an  aatomobile  tricycle  embodying 
my  improvement.  Fig.  2  is  a  view,  partly  in  section,  of  the 
bridge  of  the  rear  axle,  ant]  of  the  gears;  and  Fig.  3  is  a  sec- 
cioa  of  the  sprocket  and  clutch,  taken  on  the  lines  x  x  of 
Fig.  2. 

The  driven  ^haft  or  supporting  axle  1  is  maintained  par- 
allel to  the  driving  nr  engini.*  !>ha(L  3  by  the  casing  3. 

The  sleeves  wliicli  support  the  axle  1  niay  be  continued 
out  to  a  point  adjacent  to  the  hubs  of  the  driving  wheels  or 
ihcy  may  be  of  but  sufficient  length  to  contain  the  inside 
I>t::irings,  the  outside  bearings  depending  from  a  bridge,  as 
is  the  well-known  practice. 

The  axle  i  is  interrupted  at  4.  where  is  located  the  differ- 
ential. The  latter  is  not  shown  tn  the  drawings,  as  it  would 
tend  to  confuse,  but  it  is  of  any  well-known  type  and  is  con- 
nected to  the  inside  o{  the  gear  box  5.  The  latter  is  provided 
with  working  teeth  upon  its  periphery,  which  form  the  gear  6. 
and  with  a  drum,  7,  upon  which  engages  the  main  band  brake. 
a.<;  will  be  understood. 
No.  642.777. — February  6.  1900.    J.  C.  Anderson.  Highland 

Park.  111.    Autotruck  wheel. 

A  metal  wheel  struck  up  out  of  sheet  steel,  with  an  opening 
for  a  hub  of  steel  tubing  in  the  center.  Holes  are  cut  in 
the  rim  so  that  pressure  on  the  lire  will  force  the  rubber  into 
the  perforations  and  prevent  a  creeping  uf  the  tire. 

Two  claims.    Aj^lication  filed  August  25.  iSgQ. 
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"Yale"  Improved  Two-Cycle  Engines. 


This  engine  Is  the  result  of  five  years  of  painsuking  inves- 
tigation on  the  part  of  Joseph  W.  Dcnison,  an  electrical  and 
mechanical  engineer  of  New  Ilavcn,  Conn. 

The  crank  shaft  is  forged  from  the  solid,  and  carefully  coun- 
terbalanced. M  is  a  rotary  valve  plate,  which  in  use  slips  over 
the  end  of  this  crank  shaft  and  fits  loosely  on  a  boss  made  10 
receive  it.  The  plate  M  is  driven  positively  by  the  small 
pin  R,  shown  on  the  left-hand  crank  throw,  and  is  spring 
seated  on  the  crank  case  cover  C,  shown  at  the  left  of  fly 
wheel.  As  the  crank  revolves  (in  a  spray  of  oil,  which  gives 
perfect  lubrication  to  all  the  moving  parts),  this  plate  M 
opens  and  closes  the  suction  port  S  and  transfer  port  A  with 
absolute  certainty,  eliminating  the  sensitive  and  unreliable 
auction  lift  valves  almost  always  used  in  this  type  of  engine, 
and  also  preventing  the  charge,  while  being  compressed  in  the 
base,  from  blowing  up  the  transfer  pipe  and  around  the  sides 
of  the  piston,  and  out  of  the  exhaust  port  D,  as  the  packing 
rings  on  the  bottom  oi  the  piston  cannot  prevent  this  side 
leak,  which  is  another  cause  of  failure  in  many  two-cycle  en- 
gines. As  soon  as  a  piston  wears  even  a  small  amount,  this 
leakage  is  bound  to  take  place,  and  is  sure  to  produce  loss 
of  power,  and  even  prevent  the  engine  from  running  unless 
provision  is  made  for  preventing  it.  This  rotary  valve  M  is 
subjected  to  only  nominal  wear,  as  the  compression  in  the 
crank  case  does  not  exceed  15  lbs.,  and  only  cold  charge  and 
oil  come  in  contact  with  it.  The  valve  M  also  is  so  arranged 
that  it  makes  a  perfect  seat,  and  would  continue  to  do  so 
even  should  the  crank  shaft  wear  badly  out  of  line.  A  feature 
of  great  importance  is  the  constant  down  thrust,  which  is  in 
marked, cuntrasi  to  engines  .of  the  four.cycle  type.  In  four* 
cycle  engines,  Mr.  Denison  slates,  tbe  slightest  lost  motion 
in  (he  connecting  rod  or  bearings  requires  instant  adjustment 
at  the  hands  of  a  competent  mechanic;  otherwise  the  engine 
will  pound  itself  to  pieces,  while  in  this  engine,  ttie  thrust 
alw;:ys  being  down,  there  Is  no  pounding,  and  no  damage  will 
rc:>ult,  even  alter  parts  and  bearings  are  badly  worn  in  ycais 
of  service.  Stuffing  boxes  at  the  ends  of  bearings  or  baffle  < 
rings  on  the  crank  shaft  are  provided,  according  to  the  type  of' 
engine,  so  that  the  charge  cannot  leak  out,  no  matter  how 
much  the  bearing  and  ihaft  should  wear. 

The  system  of  vaporization  consists  essentially  of  a  supply 
tank,  II,  which  is  somewhat  lower  than  the  receptacle  K,  and 
a  gasoline  circulating  pump,  I-,  which,  while  the  engine  is 
running,  pumps  a  small  amount  of  gasoline  into  the  rccep- 
taclt:  K.  attached  to  the  air  suction  pipe  H.  In  order  to  make 
this  reliable,  the  pump  L  pumps  faster  than  the  gasolmc  is 
used,  the  surplus  flowing  back  into  the  lank.  This  results  tn 
an  absolutely  even  height  of  gasoline  In  K,  Irrespective  of 
vibration,  and.  as  there  arc  no  valves  in  this  receptacle,  there 
is  nothing  to  gel  out  of  order. 

As  the  air  is  sucked  into  the  suction  pip«  H,  through  open- 
ings I  and  2.  It  siphons  up  the  exact  amount  of  gasoline,  which 
is  adjusted  by  a  micrometer  screw,  4,  and  one  adjustment  only 
is  necessary  for  a  given  engine. 

The  speed  of  the  engine  is  controlled  by  two  throttling 
valves  on  one  stem,  operated  by  the  hand  lever  5,  or  by  an 
automatic  governor,  as  desired,  and  these  vaJvcS  so  adjust  the 
flow  of  air  thai  the  proper  amount  of  gasoline  is  siphoned  up 
to  make  a  perfect  explosive  mixture  under  all  conditions, 
whether  light  or  heavy  explosions,  slow  or  full  >peed.  hoi. 
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cold.  dani)>  ur  foggy  weather.  No  change  or  adjustment  is 
required  from  summer  to  winter  running,  as  the  explosive 
mixture  is  further  mixed,  and  also  warmed,  by  the  violent  agi- 
i»lion  it  receives  in  the  crank  case,  previous  to  its  transfer  to 
the  top  side  of  the  piston,  and  subsequent  compression  before 
the  explosion  takes  place.  This  method  also  admits  of  the 
u^e  of  less  volatile  and  cheaper  grades  of  gasoline  ttuin  can  be 
employed  where  the  carbureting  system  is  used. 

The  sparWer  is  of  the  make  and  break  type,  with  an  adjusta- 
ble and  instantaneous  snap  motion,  which  ts  worked  trum  lUe 
ouulde  of  the  cylinder  by  a  simple  connection  from  the  ec- 


centric which  operates  the  gasoline  and  water  circulating 
pumps.  The  adjustment  or  timing  of  the  spark  can  be  regu- 
lated to  a  nicety  while  the  engine  is  running. 


FOR  SALE. 
INTEREST   IN   AUTOMOBILE  COMPANY. 

Owner  of  larKcpatent  inttrcsl  in  a  nt-w.  but  developed  Autu- 
mohite  Co.  with  Gasoline  and  Electric  Types  of  Automobiles,  is 
compelled  to  dispose  of  part  of  his  interest.  A  liberal  deal  will 
be  offered  lo  responsible  parly  and  if  amount  warranis  it  active 
interest  in  the  managcnitnt  of  llie  company,  ^p^^* 

Address  OWNER,  care  of  IloasbLKss  Ace. 


Pure  flir  goes  in  at  1;  also 
at  2,  and  siphoning  up  the 
gasoline  enters  the  AirSuc- 
lion  Pipe  H  as  pure  gas. 
mixing  with  the  nir  that 
enters  at  1  in  the  correct 
prupo^tion  to  ^ 

produce  a  per- 
fect explosive       t   a^ 
mixture. 


I 

K.  Recep- 
tacle, m  which 
A  constant 
level  of  cold. 
hqutd  gasoline 
is  maintained 

F.  Feed- 
pipe 

O  Overflow- 
pipe 

3  Explosive 
mix  tuTT  comes 
out  here  and 
enter*  the 
base  through 
ports. 

L.  Gasoline 
eirc  nlat  jng 
pump  worked 
fromiheeccen-  ^ 
trie  on  the 
engine  shaft. 


\\ 
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H 
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SWITCH. 
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©ATTERV. 


^ 


O: 


/2 


-A 


^0 


^^0^^=^ 


r^ONT-f  ENGINE. 
FLYWHECL  RCnovtO. 


5.  Handle  (to  throttle 
the  mixture  regulating  the 
speed  of  the  engine)  on  the 
stemattachedtothe  valves 
that  open  and  close  the 
ports  1  and  3- 

6.  Check  valves. 

W,  Wattr  circulating 
pump. 

7.  Cooling  water-8  c- 

tion  pipe. 

8.  Cooling 
water  over- 
flow pipe. 

ft.  Filling 
plug  with 
small  air  vent 
shown  as 
"dot." 

10.  Lever 

cock. 

1 1 .  Gasoline 
suppiy  tank, 
located  at  any 


convenient  point  lower  than  the  receptacle  K. 
12.    Transfrr-pipe,  which  connects  porta  A  and  B. 
V     Insulated,  adjustable  contact. 
G.   Spark  rontact- breaker 
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SPECIAt^  NOTICES. 

MaU  iBMrUd  nndsr  tbia  bcadloc  at  13.00  ■■  tmoh  fsr  < 
iMua,  payabit  la  advance. 


■^1 


THE  JUMP  SPARK  UfDS 

GiTr  Thick 
1    Inch  Jump   Spark. 

WclKlit.HlM 

I>iiiii<nsfoD».  (is  4x4  |o». 

PiiU'nt  Applied  Kor 

C,F,SPLITDOBF,ltl?K' 

SI  VandflwaterhL.Ncw  Vork 


GASOLINE   ENGINE  CASTINGS 

One  to  four  h  p.,  for  stationary  marine  or  vehicles  ; 
rough  or  partly  finished.  Also  complete  engines, 
carbureters  and  accessories-  LOWELL  MODEL 
CO.,  Box  292,  Lowell,  Mass. 


NEW  SAFETY  DEVICE 

ACAINST    LOW     WATER 
in    SMALL    STEAM    BOILERS. 

IndltpcDsabtc  for  use  oa  STEAM  CARRlAGbB. 
Can  be  readily  attacfacd  \o  Kny  make  of  boiler. 

SMART  &.  SPENCER,  Sole  Agents, 

SALEM,  MASS. 


SPECIAL 


TU/H/£D  KSTAL  PMTS  FOR  MUTOHO- 
BILBS.  Mai/9  to  orifer  fnm  tk9tch  or 
BamptB.  :         :    :         :    :    : 


DODGE    SCREW    MACHINE    CO., 
BOSTON. 


FOR    SALE. 

GENUINE  PANHARD-LEVASSOR.  Boughi  new  in  Paris 
October,  1*99.  Cost  to  import  over  $3,200.  4  II.  P.,  s  cylinders; 
pneumacic  tires.  In  first-class  condition,  but  haring  no  further 
use  forsame  will  sell  for  «i.8oo«u*.  CHARLES  T.  JEFFERY, 
S2  Institute  Place.  Chicago. 


STEAM  VEHICLE  FITTINGS. 

PIN  Valves  (troth   union  and  plain  ends).   Injectors.   Gasoline 
Regulators  (improved    type}.  Water  Kcxulators,  Improved 
Gta53   Gauges.    Globe    and    Check    Valves,    Water    Relief 
Valves  (or  Cylinders,  Steam  Gauges  and  Safety  Valves. 


LOCKE  REGULATOR  CO, 


Salem,  Mass. 


WANTED  TO  RENT. 

Kor  the  spring  months,  gasoline  or  electric  carriage 
seating  two  persons. 

Address  A.  F.  C. 
Hotel  Bercsford,  i  W.  8xst  St..  N.  Y.  City. 


WANTED. 

Partly  used  Gasoline  Automobile.  Give  full  de- 
scription, including  maker,  condition,  price,  and 
where  it  can  be  seen.      X.  T.  K.,  care  Horseless  Ace. 


FOR  SALE. 

Haynes-Apperson  two-sealed,  canopy  top  sunry, 
7  H^  P.  Gasoline  Motor.  Wagon  is  nearly  new  and 
in  perfect  condition.         Address  :  W.  A.  Keddie, 

10  Maiden  Lane,  New  York. 


WANTED-AUTOMOBILE  FACTORY. 

A  Company  wiih  lilccinc  and  Gnsnline  types  of  Autoroobilo 
desircK  to  secure  a  targe  and  suitably  equipped  faciory  near 
New  York,  and  bave  owner  take  interest  in  the  company,  and  if 
desired  active  part  in  the  management.  A  good  opening  la  the 
right  panics.  Address  FACTORY, 

Care  of  Horseless  A<:e,  150  Nassau  Street,  New  Vork. 


FINE  SEARS  „ 


3^ 


^ 


J%    it. 


and  Gear  Cutting 
for  Automobile*. 


MILUNa  AND 

FINE  MACHINE 

WORK. 

The  Arthur  Co. 

MACHINE  WORKS. 

188-190  Front  St., 
NEW  YORK. 

Send  us  your  inquiries. 


Automobile  Storage  and  Repair  Co. 

station  No.  I-07  WEST  eeth  STREET  ^Si.  Nicholas  Rink  Bldg-)*  NEW  YORK. 

House  and   Care  for   Automobiles   of  all   kinds.     Storage   Batteries  Charged  and  Supplies  of  ail 

kinds  furnished. 
•pjTd^xLAilezi.'ta   .A.ooc>xaajaa.ocl.a»tecS.. 


rrh.  ».  1906. 


5LECTRIC  IGNITION 


We  make  epeclal  SPARKING  POINTS  lor  thia  service  Dosnese- 
Inu  extreme  hardneas  and   greater  durabtllty  than  platinum. 

SEND  FOR  DESCRIPTIVE  MATTER  AND  PRICES. 

Manufacturers  of  Platinum    Products, 
NEWARK,  N.J. 


BAKER  &  CO., 


Graphite  Lubricants, 

AU  KINDS,  ACCORDINQ  TO  WANTS. 

P«c{a1  pretwrfttlons  for  Ge«ri  of  Electric  Motor*  and  for  CyKodtn  o( 
Motor  Baginsa.    B«Bd  for  Clrenlan  mbA  Prices* 

oseph  Dixon  Crucible  Co.,    -   Jersey  City,  N.  J. 


(April  5th  to  September 
27tli,  1S99,  InclusiTC.) 


E  FOUR  COMPLETE. 

To  New  Subscribers  for  Two  Years. 

We  wish  to  place  these  volumes  in  the  hands  of  persons 
permanently  interested  and  therefore  offer  them  only  to  those 
who  will  subscribe  for  two  years  from  April  5th,  1899.  :: 

SEND  $4  AND  GET  THIS  VOLUME  BEFORE  IT  IS  EXHAUSTED. 


:fK»:3Xii<xcsc^ox»x^^ 


The  Winton  Standard 


Orders  are  accumulating,  and  if  seasonable  delivery  is  desired 
it  is  necessary  to  order  early 


^The  Winton  represents 
STRENGTH    . 


DURABILITY 


SPEED  and 
BEAUTY. 


It  is  for  all  occasions, 
and  can  be  relied 
upon  during  the  four 


r/' 


seasons. 


/RfTE  FOR  CATALOG. 


NO  AGENTS. 


t'rli;c.  $i,2(iU. 


With  the  Winton  Hydro  Carbon  Motor  there  is  absolutely 
no  danger  of  fire  or  explosion.     It  is  Safe,  Swift  and  Sure. 

The  Winton  flotor  Carriage  Co.  Cleveland,  o.,  u s. a. 

Eastern  Departinent,  120  Broadway,  N.  Y.  City. 
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WINTON  MOTOR  CARRIAGE  CO. 


EASTERN    .  .  .  . 
DEPARTMENT. 


CARRIAGE  ON    EXHIBITION    AT 

120  BROAPyyAY,  NEV^  VORK. 

CORRIDOR,   EQUITABLE   BUILDING. 

OPPORTUNITY  TO  TEST  IN  NEW  y6RK  BEFORE  PURCHASING. 

0 


THE 

QEOHETRIC  LINE 

Of  tools  for  screw  machine  work  are  used  and  recom- 
mended by  all  leading  manufacturers  because  ihey 
possess  so  many  points  of  superiority  over  old 
methods. 

If  you  are  interested  in  screw  machine  work  of  any 
kind  it  will  pay  you  to  investigate  this  line  of 

Adjustable  Self-Opening  Screw  Cutting  Die  Heads, 
Adjustable  Collapsing  Taps,  and 

Adjustable  Hollow  Milling  Tools, 

n«nufBCturcd  by  ibc 

GEOMETRIC  DRILL  CO., 

Westvillc,  Conn.,  U.  S.  A. 


D£SCR/PTf¥£ 
MATTES  OM  D£»liMD. 


s^ 


"NEW  CENTURY 


««    PRIMARY  AND  STORAGE 

batterv  and  DVNAnO 

OENBRATOIt. 


MOTOR  IGNITION  SETS 

FOR     GASOLINE     MOTOR-VEHICLES. 

DHT  BATTKRT  KTABTINQ  fflCTn. 
RRI.F-KXriTIN»  DVXAIIIA  ttKT. 

l*r«i<Bi-*>  vjO'Uvt  euprwL         C-r>>nt>IHi-  sILA  |'«llrr.  Cs  'Vk  IT. 

rLO«l<D-riHI'IIIT  JSOI.1  TIO^  KAXTKHV  KKT«. 

UO  •  »    II  1  Ml  I*.       r-«<jMnr  .cil«,  ItfiA.  ■   III  19  I  ID 

KTOKAOV  UATTF.RY  ftflT. 


K 


OMWrllralHonnt  «itli  "K«bnikH)>"rBUB  It  «#4*rMl.  An?  w«  |«r||«ta4  »iii»»i 
II  flHtnnl.  IpMikl  iwIdm  w  ■■uur»ri«nn  U  UT  qiiuiiiiMt  tsil  taKafMaaa 
•l>yllr«lt*i>. 

LOUIS   H.   tLLEN.  SPECULAOENT, 

24S7  M/CH/GAft  AVE .   CHfCtGO 


P 


FOSTER'S  PATENT 
REVERSIBLE  SCREW 
PROPELLER. 

ILI  AS  Balanced  Ball  Thrust,  Perfectly 
*  A  Noiseless,  No  Cog  Wheels  to 
rattle  and  break.  Stronger  than  a 
Solid  Propeller,  and  gives  better  re- 
sults. In  use  by  up-to  date  Gas  Engine 
Builders.  Catalogue  and  Order 
Blanks  on  Application. 


For  Tacfats.  Lannelies  and  Business  Boats. 


THE  ONLT  RELIABLE    .    . 
REVERSIBLE  PROPELLER. 


CHAS.  W.  FOSTER, 

Inventor  and  Builder, 
NEW  HAVEN CON 


-i 


Kelly -Springfield  Tire 

wins  its  WB^  The  only  success- 
ful Rubber  Tire  In  the  world  for 
vehicles.  The  genuine  haj- 
"RubberTire  ^ee/Ca' moulded 
in  the  rubber.  Put  on  any  vehicle 
by  best  ceLrriage  makers  and- 
dealer^s  every^vhere. 


.HT  tIS  SEND  A  LITTLE  FOLDER 

"eiaJNa  all  about  them,  . . , 


Branches  In  every  City  In  U.  8* 


Consolidated  Rubber  Tire  Co. 

40  WALL  STREET.  NEW  YORK. 
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STEAM  BOILER 

DECEMBER  6th,  1899, 

Symposium  of  Steam  Vehicle  Engineering! 


Dealing  thoroughly  with  this  most  interesting 
problem  as  related  to  vehicles. 

LEADING    ARTICLES. 

Steam  Boilers  for  Motor  Vehicles,  by  R.   I.  Clegg. 

General  Data  on  Steam  and  Fuel,  by  A.  H. 

Advantages  of  Circulation,  by  S.   D.   Mott. 

Efficiency  of  Small   Boilers,  etc.,  by  A.    M.   Herring. 

Automobile  Generators  Under  the  Law,  by  Perry  B,   Rawson, 

Considerations  in  the  Design  of  Vehicle  Boilers,  by   P.  M.  Heldt. 

Shell  or  Water  Tube   Boilers?  by  Wellington  P.  Kidder. 

Boiler  Feeding   Apparatus,  by  R.   1.  Clegg. 

A  Practical  Method  of  Utilizing  Exhaust  Steam,  by  Edwin   Kilburn. 

Oil  Fuel  Burners,  by  R.  L  Clegg. 

A  Coil   Boiler  for  Automobiles,  by  W.   H.  Wakeman. 

The  Elihu  Thomson  Flash  Boiler  and  Steam  Vehicle  System,  by  L.   H, 

Design  for  an  8  H.   P.  Water  Tube  Vehicle  Boiler,  by  H.   K.   Burr, 


Vehicles,  Boilers  and  Engines  described  and  illustrated. 

64    PACES.  56    CUTS. 

PRICE,     to    CENTS,    STAMPS    OR    COIN. 


aUBSCRIBC    PROM    THIS   NUMBER. 
•9.00  A   TEAR  IN    ADVANCE. 


THE    HORSELESS   AGE, 


IBO    NASSAU    STREET,    N.    V. 
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COLCORD   UPTON,   Beverly.  Mass. 


THE  DOW 

COMPOUND 
BATTERY 

tSTHKDEST  INTHB 
MARKET  F'OK 

AntomobileWork 

F«r  prices  srt4  piir- 
tlciilars  H*nU  lo 

THE  DOW 

POfTABU 

Ciecme  jusisiiut  Co., 

1 1  S'l     DruBilwrmj'i 

*J1H  Trfainiii    Ht., 
8a*l«H.    llnna. 


HAND  AND  POWER  PUMPS  ''^^1"" 

and  Malcen 
of  Automobiles  and  Pneumatic  Tired  Wagons. 

GLEASON-PETERS  AIR  PUMP  CO., 

MANUFAOTURCRS. 

20  WEST  HOUSTON  STREET.         NEW  YORK,  U.  S.  A. 


Ho  2  H.  P.  Gasoline  Motors 

(WITH  Oir  WrTHOUT  WATER  JACKET) 

mmmi  m  imm, 

Vf  RTtC'L  OR  HORIZOHTAL. 
ELECTRIC  leNIIION.    :: 

^^Lkrce  faotonr  iiultitbl«  Tor  expar1m«ntal 
work.  AnrstrJe  i>r  carriikce VniDttoonier 
from  owarr'n  ilmH-lnKn.  I.«rccr  sIkm  for 
heavy  rehlola*  In  oouiav  ot  ooiuU-qoUoo, 

MALTBY  lUTOMOBILE  CO., 

IO-f2  CiintoD  Street.  Brooklyn.  N.  Y. 


SPECIAL  OFFER. 


BACK  NUMBERS. 


We  have  no  more  complete  files  &nd  have  decided  to 
offer  miscellaneous  back  numbers  of  THE  HORSELESS 
AGE,  from  December,  1896,  to  March,  1899,  at  the  fol- 
lowing prices: 


6   ASSORTED. 


50   CENTS. 


The  Horseless  Age, 


American  Tract  Society  Building, 


NEW    YORK. 


NAftaau  aad  Spruc«  StreeU. 


Sole  Licensees 


THE   HORSELESS   AGE. 


UNDER  THE  TILLINCHA8T  PATENTS. 


Having  acquired  ihc  Tillinghasi  Patents,  heretofore  held  by  Theodore  A.  Dodgc«  the  Single 
Tube  Automobile  and  Bicycle  Tire  Company  ^ives  notice  that  the  following  companies  alone 
are  licensed   to  manufacture  and  sell  Single  Tube  Tires  under  said  Letters  Patent. 

DIAMOND  RtrBBER  OOMPAlTr 

INDIA  RUBBER  COMPANY 

GOODYEAB  TIHE  &  RUBBEH  COMPANY 

EMPIRE  RUBBER  MFG.  CO. 

HTDIANA  RUBBER  &  INSULATED  WIRE  Ca 


HARTFORD  RUBBER  WORKS  COMPANY 
KOKOMO  RUBBER  COMPANY 
PENNSYLVANIA  RUBBEH  COMPANY 
NEW  BRUNSWICK  TIRE  COMPANY 
NATIONAIi  INDIA  RUBBER  CO. 


INTERNATIONAi  AUTOMOBILE  &  VEHICLE  TIHE  COMPANY 
For  Cycles,  VehiclvB  and  Automobiles. 


B.  F.  GOODRICH  COMPANY 

BOSTON  WOVEN  HOSE  &  RUBBER  COMPANY 

HODGMAN  RUBBER  COMPANY 

L.  C.  CHASE  &  COMPANY 


MECHANTCAL  FABRIC  COMPANY 
FISK  RUBBER  COMPANY 
NEWTON  RUBBER  WORKS 
REVERE  RUBBER  COMPANY 


PHILADELPHIA  RUBBER  COMPANY 
For  Cycle  Tires. 


Inasmuch  as  the  above  list  comprises  all  tire  manufacturers  of  any  standing,  who  are  able  to  supply 
many  times  the  actual  demand  for  single  tube  tires  and  to  give  the  public  an  ample  choice  of  every 
style  of  single  tube  tire,  notice  is  hereby  given  that  any  and  all  persons  who  make,  sell  or  use  any 
other  single  tube  tires  will  be  held  liable  and  promptly  prosecuted  as  infringers- 
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SINGLE  TUBE  AUTOMOBILE  AND  BICYCLE  TIRE  CO. 

THEODORE  A.  DODGE,  President. 
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HORSE-POWER  DUPLEX  MOTOR  FOR  AUTOMOBILES 


0^*Sr 


'•'Ur '!''■'' 


DUPLEX.!  f  ' 


Lightest  Motor  for  its  Power  made 
in  the  World.  Weight,  92  Ibi.  Air 
Cooled.  No  Water  Jacket.  Speed 
can  be  changed  automatically  from 
the  slowest  to  the  fastest.  Electric 
Ignition.  Scir-Oiltng.  Noiseless.  No 
Vibration 


PATENTBO  IN  AMERICA  .\ND  EL  ROPE. 


BKWARR  OP  IMITATIONS, 


CREST    MANUFACTURING   CO.,   Dorchester.  Mass.,  U.  S.  A. 


"THE    AUTO-SPARKER" 

(J)  Starts  and  runs  gas   engines   as  easily  as   best   batteries. 

(2)  Does  not  burn  up  electrodes 

13)  Saves  its  entire  cost  over  batterirs  in  one  jear 

(4)  Machine   is   durable- -nothing   to  wear  oat  but   shaft   and 

friction  pulley,  and  these  should  last  for  years. 

(5)  Hundreds  in  use— every  machine  is  tested  and  giiaranleed 

to  do  the  work  claimed. 

(6)  Automatic  governor,  regulates  speed  of  dynamo  no  matter 

what  size  or  speed  of  Ay-wheel  of  engine. 

(7)  You  need  no  battery.     Auto  Sparker  cao  be  fastened  to  floor 

as  in  cut  or  on  body  of  any  gas  engine  or  Automobile. 

DIMENSIONS  AND  WKIOHT 

DltnensioDB,  ioitxiox6J  inches.    Weight.  23  lbs. 

Forprtcs*,  addrtftt  «ny  M40E  FOR  EITHER  "TOUCH"  OR  "JUMP"  SPARK 

'"•*°'^"' "'""'""'""'       The    Motsinger    Device    Mfg.  Co. 

PENDLETOM,  IMO. 
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OIL 
DISCARDED! 


A  maniifactiirer  of  Hydro^Garhon 

Engines  say  a: 

"We  have  used  Dixon's  Graphite  in  our 
cylinders  for  nearly  a  year  and  find  it 
superior  to  any  other,  and  entirely  sat- 
isfactory. We  believe  vire  have  detected 
some  new  and  valuable  results  through 
the  use  of  Dixon's  Graphite.  Not  only 
is  perfect  lubrication  established,  but  the 
presence  of  the  Graphite  greatly  reduces 
the  resistance  between  the  sparking 
points." 

SAMPLE  PREE 
IF  DESIRED. 

Joseph  Dixon  Crucible  Co. 

iERSEY  CITY,  H.  J. 


mm 


METAL  WORKINQ 
MACHINERY 


MONITOR 
obCHUCKINB 
LATHES. 

Built  la  9  diatlnct  Bicea. 
With  8  different  iplodlF 
capacities. 


OF  EVERY 
DESCRIPriON 


Urge 
Stock. 

Quick 

Delivery. 


4*«i4  /tor 


No.  »i  MoRfler  «r  ChucUnf  l^dw. 

The  Qarvin  j^achine  ^o,. 

spring  and  Varick  Streets, 

NEW  YORK... 

«ALC»  AOKMTB: 

PltiUdelpliu  :     The  Garvin  Machine  Ca. ,  51  N.  jlh  5t. 

Chickfo:      MaimiM;,  M&xvrell  ft  Moor«,  »  S-  CMiutt  St. 

Btrlm :     DBut»c)i«  Uarvm  Match ineO' Fa bnk,  A.  G..  17  Burf  SllAsae, 

Borltn  C  ,  Ovnnany. 

LocuIda:    C.  W.  Rtirton,  Crifliilii  ft  Co..  I.uctgaie  Square,  Ludgate  HID, 

UvhJoa.  E.C..EniUiid 

V*nx:    Monifomafy  ft  Co.,  aS  BoaWrard  Macenio.  Paria,  Fmuw. 


(Apn'l  5th  to  September 
ayth,  1899,  iactotiTe.) 


VOLUME  FOUR  COMPLETE. 

To  New  Subscribers  for  Two  Years. 

We  wish  to  place  these  volumes  in  the  bands  of  persons 
permanently  interested  and  therefore  offer  them  only  to  those 
who  will  subscribe  for  two  years  from  April  5th,  1899.     ::   ::   :: 

SEND  $4  AND  GET  THIS  VOLUME  BEFORE  IT  IS  EXHAUSTED. 

SOMETHING    NEW 

A   Motor  Vehicle  With   Space  In 
BacIc  for  Carrying  Packages,  Etc. 


If  you  desire  the  simplest,  most  easily  understood 

and  manag^ed  motor  vehicle  ever  offered,  write 


HYDRO-CARBON    SYSTEM. 

MANUFACTURERS  OF  COMPLETE  VEHICLES  ONLY. 


ST.  IDUIS  MOTOII  CmiliiGI  CO., 

St.  Louis,  Mo.y  U.  S.  A. 


THE   HORSELESS   AGE. 
A    PERFECT    AUTOMOBILE    EQUIPMENT. 


Vol  i.  Xs.  11 1 


THE 


EMPIRE  BALL-BEARING  AXLE 


AND 


ROBERTS'    WHEEL. 


PATENTED. 


M  fate  oMh,  thoroughly 
rts/erf  by  actual  use 
under  all  classee  of 
nhicles,  giving  partec  t 
oatisfaction. 


£ep*§ially  mhpiei  h 
automoM^e  and  kttif 
trucks  Homes  ol 
users  and  ttilimoetoit 
furitiehed  on  oppiKV- 
Iran. 


NONE  SO  NEAR  ANTIFRICTION. 


SUPERIOR  TO  ANY  OTHER  AXLE   FOR  ALL  KINDS  OF 

MOTOR    VEHICLES. 


AXLE   DEPARTMENT. 


THE  CHICAGO  SCREW  CO., 

Address  all  communications  to  the  Company. 


CHICAGO,  ILL. 


Send  for  Catalogue. 


EXPLOSIVE  MOTOR  NUMBER 


January   17th,  1900. 

LEADING    ARTICLES  .... 

The  Hydrocarbon  Engine  as  a  Source  of  Energy,  by  Elwood  Haykej;, 

General  Deductions,  by  Henry  W.  Stkuss. 

The  Gasoline  Engine  Indicator  Diagram,  by  E.  C.  Olivkr. 

Vaporizers  and  Carbureters,  by  liiiRiiKRT  L.  Towte. 

Ignition  and  Ignition  Troubles,  by  P.  M.  Helot. 

Coils  and  Sparks,  by  K.  J.  SrnninRu. 

The  Vibration  of  Explosive  Motors,  by  Herbert  L.  Towle. 

Gasoline  and  Gasoline  Mixtures,  by  K.  J.  Stooi>aru. 

Multi-Cylinder  Engines,  by  P.  M.  Melot. 

Gasoline  Vaporizers  and  Carbureters,  by  Henry  W.  Struss. 

Balancing  a  Motor  Carriage,  by  E.  C.  Oliver. 

Explosive  Motor  Data,  by  R.  1.  Clecg. 

An  Explosive  Motor  in  Detail,  by  R.  I.  Clegg. 

72  pp.     PRICE,    10  CENTS,  Stamps  or  Coin. 
SUBSCRIBE  FROM  JANUARY  1st.  AND  YOU  WILL  GET  THIS    NUMBER.     $2.00  A  YEAR., 


The  Horseless  Age, 


150  Nassau  St.,    New  York. 


Ko.  BS,  Peb.  SS;  1900. 


THE   HORSELESS   AGE. 


ANGLO-AMERICAN 
STOCK  JOBBERS. 

SHELBY  SEAMLESS 

COLD  DRAWN 
STEhL  TUBING 

COMETIIING  about  the   London  History 
^^    of  Pennington  and  Lawson  Leaders  of 
the   75,000,000   Dollar  American   Promoting 
Expedition. 

For  use  wherever  tubing:  may  be  employed. 

Steel  Tubing:  ^<^'  ^^^  ^ 

AUTOMOBU.K 

CONSTRUCTION 

a-  specialty. 

You  ibouU  hive  CNir  Citaloeue  "E,** 

It  is  yours,  free. 

ISSUE    OF    FEBRUARY    7th. 

10  Cents,  Stamps  or  Coin. 

Shelby  Steel  Tube  Qjmpany, 

General  Faltt  Office. 
a  FVFTAND.O. 

144  ChARibm  St.,              153MltkSl..            135  Lain  Si., 

lf<w  YoiJc,  tt.  Y.              Bocton,  MdM.                  Cbtufte,  lU. 

THE    HORSELESS   AGE, 
,                150  NASSAU  STREET, 

1                                     <^^NEW  YORK. 

P 

MOTOR   WHEELS 


STEERING 
DEVICE 


WITH 


BALL 
BEARINGS. 

R I IVI 3,    Crescent  Shape  and  Flat  Base 

FLARING    EDGES   IF    DESIRED. 


WESTON-MOTT   CO.,   Utica,  N.  Y. 


MITAT0R8 
OFFER 
INDUCE- 
MENTS 
IN    PRICE 


RESULT 

WE  LEAVE  TO  YOU 


DIAMOND  RUBBER  COMPANY 

^^^Akron  0. 


THE  HORSELESS  AGE 

EVERY  WEDNESDAY. 
DEVOTED  TO  MOTOR  INTERESTS. 


Vol.  V. 


NEW  YORK,    FEBRUARY   28,    1900, 


No.  33. 


THE    HORSELESS    AGE. 

&  p.  IHGESSOLL,  Editor  and  Pzopziator. 
Publication  Ofticb: 

AMUICAM    TKACT    SOOETY    BUILDirfG,       -       150    NASSAU    STUIT, 
NEW    YORK. 

SUBSCRIPTION,  rot  the  United  States  and  Cakaoa., 
txoo  a  year,  in  advance.  For  all  foreign  coaathes 
Jocluded  in  the  Postal  Uoioo,  $3.00. 

COMMUNICATIONS.— The  Editor  will  be  pleased  to  receive 
coEumuDJcatlons  on  trade  topics  from  any  authentic 
•oarce.  The  correspondent's  name  should  in  all  c&saa 
be  given  as  an  evidence  of  good  faith,  but  will  not  be 
publishpd  if  specially  requested. 

t^T Oac  weeki  ooUce  required  tor  discantinuaace  or  chaoge 
of  adveriisemeots. 


The  Hoeselbss  Aqe,  ijo  NassAa  Street.  Now  York. 
Bxit«T«<I  at  the  New  York  post-office  as  socond  class  matter. 


On  Acconnl  of  (tic  cxcewilTe  dt»connt«  cliarsMi 
toy  MA'w  York  banks  oil  ■■nail  ctieckA  nuder  tbelr 
mm^r  ml«,  ■nb«crlb«ra  are  rccincsted  to  remit  by 
Po*t  oac«  or  ^xprcaa  money  order  or  M.  V,  draft. 


Acetylene  Number. 


ki 


TIkk  U  apparently  a  good  deal  of  interest  in  acetylene 
among  motor  vehicle  students  and  cxpcrimcnlcrs.  Since  the 
acetylene  promotion  fever  attacked  us  several  years  ago,  the 
usual  lull  has  been  experienced.  The  promoters  retired  with 
their  speculative  gains  and  left  the  real  development  of  the 
field  to  the  patient  experimenters  and  legitimate  investors,  to 
whose  persistent  efforts  we  owe  the  upbuilding  of  every  new 
industry.  These  earnest  and  conscientious  workers  are  gen- 
erally too  busy  to  make  much  trumpeting  in  the  world,  and 
for  this  reason  the  substantial  progress  they  make  is  apt  to 
be  overlooked-  Some  who  have  followed  recent  developments 
claim  that  the  cost  of  manufacturing  calcium  carbide  has  been 
so  reduced  that  its  utilization  for  vehicle  motors,  so  far  as  cost 
is  concerned.  Is  already  practicable.  In  regard  to  the  special 
form  of  motor  required  to  successfully  control  the  new  ex- 
plosive, little  is  known.  Attention  has  chiefly  centered  upon 
die  cheaper  aad  more  available  hydrocarbon    gasoline,  for 


which  suitable  motors  were  already  perfected.  Possibly  the 
time  has  arrived  when  suSicient  practical  dau  may  be  gath- 
ered relative  to  the  uie  of  acetylene  in  vehicle  motors  to 
warrant  an  attempt  to  more  clearly  define  its  nature,  prop- 
erties and  general  availability  for  the  purpose.  We  therefore 
announce  for  some  date  in  May,  to  be  decided  upon  later, 
an  Acetylene  Number,  in  which  we  shall  endeavor  to  show 
what  has  been  accomplished  in  the  application  of  this  fuel  to 
vehicle  motors  and  what  is  likely  to  be  accomplished  in  that 
direction. 


Standard  Sizes. 


Since  we  have  been  publishing  The  Horseless  Age  we  have 
had  scores  of  requests  for  information  in  regard  to  the  stand- 
ard sizes  of  axles,  wheels,  tires,  etc.,  etc,  which  manufacturers 
of  motor  vehicles  had  adopted.  These  requests  have  generally 
come  from  individuals  or  firms  contemplating  the  manufac- 
ture of  motor  vehicle  parts.  In  every  case  we  have  been  com- 
pelled to  refer  the  inquirer  to  the  motor  vehicle  publications 
and  the  catalogues  of  the  various  manufacturers  for  informa- 
tion. There  arc  no  standard  sizes  yet.  The  industry  is  too 
experimental,  and  many  of  those  who  are  now  building  arc 
erring  on  the  side  of  lightness.  Hence,  the  only  course  for 
the  investigator  to  tnkr  is  to  read  up  on  the  industry,  study  the 
strains  and  the  tables  of  strength  of  materials  and  come  to 
his  own  conclusions.  The  experience  of  those  who  have  sev- 
eral thousand  miles  of  road  work  to  their  credit  will  be 
e:<ctremc1y  valuable,  but  after  all  available  helps  are  exhausted 
there  will  still  be  room  for  intelligent  judgment  in  forming 
on  opinion  at  this  stage  of  the  industry. 


Odorless  Vehicle  Motors. 


The  reply  of  Mr.  Bronson,  printed  elsewhere  in  this  issue, 
to  our  criticism  of  his  former  letter  on  acetylene  as  a  fuel  for 
vehicle  motors,  seems  to  overlook  a  point  very  little  regarded 
by  manufacturers  of  "odorless"  v^ide  motors.  We  refer  t^ 
the  difference  between  running  a  motor  at  uniform  speed  in  a 
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shop  and  ruonmg  it  on  a  vehicle  under  the  varying  condi- 
tions of  such  service— t.e.,  slopping,  slaiting,  changes  of 
speed,  lemperatur*.  etc.  At  normal  speed  a  motor  may  run 
without  appreciable  odor,  but  in  stopping  and  starting  an 
occasional  imperfectly  combusted  or  wholly  uncombusted 
charge  will  be  expelled  and  cause  odor.  In  properly  con- 
structed motors  this  does  not  occur  often,  and  the  odor  nuis- 
ance is  reduced  to  a  minimum;  but  the  absolutely  odorless 
hydrocarbon  vehicle  motor  we  have  never  seen,  nor  do  we 
believe  such  a  motor  exists.  The  character  of  the  work  is  too 
variable  to  make  it  possible. 

This  stattmcnt  we  also  believe  to  be  generally  true,  what- 
ever ihc  hydrocarbon  employed,  for  the  irregularity  of  opera- 
tion of  the  motor  is  not  changed  with  Ihc  fuel.  We  see  no 
reason  to  believe  that  acetylene  vehicle  motors,  whatever  ad- 
vantages they  may  possess,  will  he  absolutely  odorless. 


Flagrant  flisrepresentatlon. 


Skepticism  Leads  to  Knowledge. 


The  period  of  bluff  and  deception  in  the  motor  business  is 
passing  by.  Henceforth  those  who  seek  the  confidence  of 
the  public  will  be  compelled  to  demonstrate  their  claims,  to 
exhibit  and  explain  the  mechanism  of  their  vehicles  and  con- 
vince the  purchaser  that  the  facts  are  as  represented.  This 
growth  of  skepticism  is  the  inevitable  result  of  the  wholesale 
niisrepresentaiion  of  which  the  promoters  of  the  movement 
have  been  guilty.  It  is  well  that  it  is  so.  Doubt  is  the  begin- 
ning of  wisdom,  The  worst  customer  a  motor  carriage  man- 
ufacturer can  have  is  a  hare-brained  enthusiast,  who  in  his 
impetuosity  is  quite  certain  to  hurt  himself  and  the  industry 
too. 

One  inventor  who  is  soliciting  motor  trade  has  had  a  com- 
plete working  model  of  his  motor  made  in  pasteboard,  show- 
ing all  the  parts  and  Ihc  cycle  of  operation  and  giving  full 
descriptive  details.  His  example  is  worthy  of  emulation. 
Merit  shows  best  in  the  light.  Humbugs  prefer  darkness  and 
concealment. 


Automobile  Owner's  Insurance. 


Insurance  companies  that  have  undertaken  personal  lia- 
bility insurance  for  owners  of  motor  vehicles  report  that  the 
percentage  of  accidents  is  so  high  that  they  are  hesitating 
about  continuing  this  class  of  insurance.  The  hazardous  char- 
acter of  the  ri.sk  is  ascribed  to  two  causes — runaways  and  reck- 
less driving  by  inexpert  or  over-enthusiastic  automobilists. 
The  companies  that  assume  these  risks  have  the  figures  to 
guide  them  and  reduce  their  business  to  a  science.  Tf  automo- 
bile Insurance  Is  extra  ha^ardou?  it  is  largely  due  to  the  care- 
lessness of  those  who  use  them.  Excessive  speed  is  prob- 
ably the  moit  prolific  C4uie  of  accidents.    Put  on  the  brakei! 


Lead  Cab  drivers  in  Boston  and  New  York  have  received 
orders  to  tinilt  their  mileage  on  one  charge  to  7  or  8.  so  that 
they  will  be  more  likely  to  get  home  again  when  they  go  out. 
Vet  in  the  face  of  these  and  other  facts,  the  storage  battery 
Ananias  continues  to  talk  of  30  or  40  miles  on  one  charge  as  a 
regular  performance  of  the  electric  vehicle.  The  claims  of 
American  electric  vehicle  promoters  afford  the  most  flagrant 
examples  of  misrepresentation  to  be  found  outside  of  the 
records  of  the  police  courts. 


Gaining  Power. 


It  19  astonishing  how  many  honest  mechanics  art  wasning 
time  and  money  on  transmission  devices  which  will  enable 
them  to  gain  power  instead  of  losing  it  Every  time  we  con- 
vert or  apply  motive  power  we  lose  some  of  that  power  by  the 
operation,  whatever  method  of  transmission  we  may  adopt. 
Inventors  of  lever  devices  to  transmit  the  power  of  a  motor 
to  the  wheels  of  a  vehicle  in  multiplied  ratio  should  bnish  np 
on  their  mechanics. 


Dynamometer  Tests. 


We  are  not  aware  that  any  thorough  dynamometer  icsts  of 
vehicle  motors  have  ever  been  published  in  any  of  our  Amer- 
ican journals.  This  is  the  sort  of  information  tlial  is  most 
needed  at  the  present  time,  however,  and  we  shall  soon  lay  be- 
fore our  readers  complete  tests  of  a  well-known  motor  which 
will  tend  to  show  that  an  actua)  horse-power  will  do  a  great 
deal  more  work  than  it  is  credited  with  in  most  of  our  makers* 
catalogues-  A  horse-power  is  the  force  required  to  raise  33,- 
000  lbs.  I  ft.  in  one  minute,  a  truth  which  needs  frequent  em- 
phasizing. 


"A  Watery  Grave." 

t 

"The  mountain  laborii  and  a  little  mouse  ts  bom."  Tlic 
much-talked-of  $200,000,000  automobile  trust  is  at  last  an- 
nounced. The  Lead  Cab  and  the  Anglo-American  tnistlets 
are  to  consolidate,  so  the  newspapers  say.  and  try  to  keep 
each  otfter's  spirits  up  in  the  midst  of  the  deepening  gloom- 
They  are  well  mated,  and  wc  hope  the  work  of  consolidation 
will  go  on  until  all  promoters  of  this  stripe  in  their  drowning 
frenzy  grapple  each  other  and  go  down  to^etlier  to  a  watcty 
grave,  "Unwept,  unhonored  and  unsung," 

WANTED. 

Special  contributors  to  The  Horseless  Age  on 
all  importast  subjects  relating:  to  Motor  Vebides. 
Fair  compensaiion.  Address  Tbs  Horseless  Age, 
150  Nassau  Street,  New  York, 
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Hot  Tube  Versus  Electric  ls:nition. 


By  Herbert  L.  Towle. 


•^ 


The  hot  tube  occupies  an  earlier  place  in  the  evolotiou  of 
the  gas  engine  than  the  electric  spark.  It  is  so  ideally  simple, 
as  regards  both  construction  and  care,  and  so  uniformly  relia- 
ble under  any  ordinary-  conditions,  that  the  preference  given 
it  has  been  obvious  and  natural,  Being  surrounded  by  flame, 
it  docs  not,  like  the  electric  sparkcr.  need  to  be  protected 
from  the  heat  within  the  cylinder.  It  can  be  fouled  only 
by  an  inordinate  excess  of  oil.  Its  timing  is  practically  in- 
variable. It  has  no  hidden  or  mysterious  weaknesses,  and 
if  made  of  platinum  or  nickel  alloy  it  ts  almost  indestructible. 

The  user  of  an  electric  igniter,  on  the  other  hand,  must  be 
something  both  of  an  electrician  and  of  a  mechanic  to  care 
for  it  intelligently.  Battery  exhaustion,  corroded  wires,  short 
circuits  anywhere  from  battery  to  contact  points,  "grounds" 
and  foaled  or  worn  contacts,  are  a  few  of  the  infirmities  com- 
mon to  the  class:  and  each  type  haa  its  own  pet  ailments  be- 
sides. The  jump  spark  igBtter  will  get  out  of  order  most  often 
from  the  difficulty  of  confining  the  high  potential  secondary 
ctjrrenl.  The  wipe  sparker  Is  not  readily  fouled,  but  its  tim- 
.ing  is  apt  to  be  affected  bv  wear,  and  the  tips  need  frequent 
renewal.  The  lift  sparker,  if  the  contact  is  broken  by  the  pis- 
ton or  by  the  rise  of  a  cam.  is  sluggish,  and  at  moderate  speeds 
requires  a  heaA-y  current.  It  has  the  fatal  defect  of  giving  its 
poorest  'park  when  a  strong  one  is  most  needed,  namely, 
when  starting  the  engine:  and  It  should  never  be  used  where 
portability  and  hatter>'  economy  are  important  The  quick- 
acting  lift  sparker.  with  contact  broken  by  a  snap  cam  or 
trigKcr  release,  is  the  most  complex  type  of  sparker.  It  gives 
a  uniformly  good  spark  at  all  speeds,  however:  it  is  very 
economical  of  ctirrent,  and  if  it  gets  out  of  order  it  is  usually 
outride  the  cylinder  and  not  inside.  It  does  not  lose  its  cor- 
rect timing  by  wear,  as  the  piston  lifted  and  wipe  sparkers 
nearly  always  moat.  and.  when  once  adjusted,  it  may  be  left 
indefinitely. 

Nevertheless,  even  the  most  perfect  electrfc  igniter  has 
many  more  wavs  of  getting  out  of  order  than  a  hot  tube:  and 
if  the  only  drawbacks  to  the  latter  were  the  cost  of  keeping 
it  hot  by  an  external  flame  and  the  perhaps  rather  imaginary 
danger  from  fire.  It  is  doubtful  if  such  persistent  attempts 
would  be  made  by  the  builders  of  motor  carriages  and  launches 
to  improve  the  electric  igniter,  to  the  neglect  of  the  hot  tube. 
But  the  real  obstacle  to  the  employment  of  the  latter  on  vehicle 
motors  i.s  that  the  hitrh-speed  gas  engine  demands  a  constd- 
erabfe  lead  in  its  ignition,  and  by  preference  one  that  is  auto- 
matically variable  for  different  speeds;  and  this  the  hot  tube 
cannot  give.  I-ess  than  cnuld  he  wished  is  known  concerning 
what  achmlly  take.i  place  in  the  tube  at  each  point  of  the 
cycle:  hut  It  is  now  believed  that  the  fresh  mixture  reaches 
the  heated  portion  of  the  lube  anrl  is  iirnited  considerablv  be- 
fore the  end  of  the  compression  stroke.  The  flame  is  then 
prevented  from  strikinc  hack  into  the  cylinder  hy  the  con- 
tinued Inflow  of  fresh  mixture,  and  the  flame  only  reaches  the 
mouth  of  the  tube  when  the  inflow  becomes  slower  than  the 
rale  of  flame  prooaeation — i.  e,.  when  the  comrression  stroke 
IS  near  its  end.  Tt  is  known  that  the  external  flame  can.  wifh-j 
r^nt  nre-icnition.  he  ninlird  *r>  iTir  tnbc  a*  a  DOint  which  ra* 
culation  show?;  must  comparallvely  soon  he  reached  bv  freshj 
mi.'tturc:  and  this  fact  i«  taken  sdvaniairc  of  to  relieve  the| 
comores«ion  somewhat  when  storting  the  engine. 

This  action  within  the  tube  hit  the  effect  of  causing  in-' 


flamizuition  of  the  mixture  to  begin  shortly  before  the  crank' 
reaches  the  center,  with  almost  any  moderate  speed  of  rota- 
lion.  Unfortunately,  the  inflammation  lends  to  lag  as  the 
speed  increases;  and  at  high  speeds  it  is  nearly  impossible, 
with  tubes  of  the  usual  proportions,  to  get  it  started  soon 
enough  to  insure  complete  combustion  before  the  mixture 
has  expanded  too  far.  Naturally,  these  phenomena  are  most 
marked  with  long  tubes,  and  by  making  the  tubes  sufficiently 
shurt  the  velocity  of  laflow  may  be  reduced  to  any  desirvd 
extent,  and  inflammation  begun  at  a  point  correspondingly 
early.  This  is  the  method  adopted  by  a  prominent  firm  of 
launch  builders,  which  employs  tube  ignition  and  high  speed; 
but  in  practice  it  is  extremely  unsatisfactory.  In  proportion 
as  the  tube  is  shortened,  the  time  when  inflammation  begins 
becomes  less  and  less  self- regulating,  and  at  length  depends 
solely  on  the  degree  of  compression  and  the  richness  of  the 
mixture.  Consequently,  anything  which  affects  the  compres- 
sion, such  as  a  dry  piston,  clogged  tnlct  pipe,  change  in  spring 
on  inlet  valve,  or  even  a  change  in  speed  when  the  piston  is 
drawing  air  rapidly  through  a  constricted  opening,  or  any 
change  in  the  mixture,  such  as  half  a  dozen  things  may  cause, 
will  result  in  an  ignition  either  too  early  or  too  late,  or  in  nn 
ignition  at  all.  Moreover,  the  operation  of  starling  becomes 
■  very  delicate  one,  and  it  is  not  unknown  for  the  victim  of 
this  arrangement  to  be  projected  over  the  side  oi  the  boat,  or 
out  through  a  window,  when  trying  to  hurry  the  crank  over 
the  center  against  a  "too  previous"  explosion.  Tliis  defect 
could  be  corrected  by  a  timing  valve  to  open  and  close  the 
mouth  of  the  tube,  and  in  England  these  arc  much  oscd  on 
stationary  engines.  They  have  found  little  favor  in  this  coun-  . 
try.  howc^■er,  and  for  vehicle  5er\'ice,  at  least,  it  is  doubtful  j 
if  any  form  could  be  devised  whose  advantages  would  over- 
come the  defects  of  its  added  complexity. 

It  is  often  thoaght  that  the  hot  tube  gives  a  more  "certain" 
ignition  than  the  spark,  and  it  is  unquestionably  easy  to  find 
ca-ses  in  which  the  inflammation  prnpngates  more  rapidly 
from  the  tube  than  from  the  spark.  This  is  probably  attrib- 
utable to  the  relatively  large  igniting  surface  presented  by 
the  former,  as  compared  with  the  minute  dimensions  of  the 
spark:  but  the  energy  of  the  spark  has  much  more  to  do  with 
the  rapidity  of  combustion  than  is  sometimes  supposed.  It 
is  well  known  (hat  a  poor  mixture  requires  a  strong  spark. 
hut  it  is  not  so  commonly  understood  that  n  spark  which  is 
quite  sufficient  at  stow  speed  will  fail  to  bum  the  charge  fast 
rnniigh  when  the  engine's  speed  is  considerably  increased. 
Within  limits  this  can  be  compensated  for  by  increasing 
the  lead:  hut  the  lead,  while  necessary,  should,  for  the  best 
eflficiency.  be  no  greater  than  needful;  and  it  may  be  set  down 
as  a  rale  that  all  high  speed  gas  engines  should  have  a  strong 
spark. 

We  sec,  therefore,  that,  despite  Its  idmpHcIty  and  depend- 
ableness.  there  are  other  reasons  for  the  hot  tube's  disbarment 
from  vehicles  than  the  fear  of  nur  feminine  chauffeuses  lest 
they  be  "Wown  up"  in  the  midst  of  their  sport.  For  the  rea- 
sons given,  only  the  most  efficient  types  of  sparkers  can  be 
justified  in  its  place:  hm  the  lopic  nf  the  situation  points  to  the 
development  of  the  electric  igniter,  in  spite  of  the  problem  it 
presents,  rather  than  to  the  retention  of  the  simpler  but  less 
'  adapted  hot  tube. 


LOOV  FOR  THF 

lACETYLENE  MOTOR  NDMBER. 
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The  TheoretlcaF  Expansion  Curve. 

By  E.  C.  Oliver. 

In  rephf  lo  the  inquiry  of  E.  J.  Stoddard  concerning  "The 
Gasoline  F-tiginc  Ttulieator  Diagram,"  as  to  the  reason  why 
1.41  was  used  as  the  exponent  in  the  iheoreiical  etjuailon  for 
the  expansion  and  compression  curves,  I  would  say  that  this 
number  is  the  ratio  of  the  specific  heat  at  constant  pressure 
to  the  specific  heat  at  constant  volume  for  most  of  the  per- 
manent gases,  and  a  cur\'c  traced  according  to  the  formula 

p.  u.  1«1 
p.  u.  >**  =; will  represent  a  true  adiabatic  expaasion 

r  r 

for  those  gases. 

How  nearly  this  exponential  equation  wit!  represent  the 
action  of  the  gases  in  which  we  are  interested — those  in  the 
KasoUnc  engine^is  not  perfectly  well  understood. 

{•"or  a  mixture  of  gas,  air  and  exhaust  products,  such  as 
occurs  in  a  gas  engine  before  explosion,  this  ratio  is  com- 
pnted  to  be  1.3Q.  For  the  mixture  after  cxplo&ion.  consisting 
of  carbonic  acid,  oxygen,  nitrogen  and  steam,  the  ratio,  as 
computed,  is  i.xj,  and  we  are  told  tliat  these  values  may  be 
slightly  greater  for  gasoline.  Consequently,  for  want  of  more 
exact  information  concerning  this  point,  1.41  is  used,  which 
vahte  cannot  be  much  in  error. 

An  exponent  may  be  determined  for  any  (civen  case  by 
which  a  cur\'e  may  he  constructed  approximating  the  actual 
curve  of  forward  pressures,  but  it  is  a  well-known  fact  that  in 
a  gas  or  gasoline  engine  the  combustion  of  the  charge  is  not 
instantaneous— that  tt  continues  for  a  portion  of  the  forward 
stroke — and  this  expansion  cannot  be  represented  by  any 
fixed  exponential  equation,  because  it  will  vary  with  circum- 
stances. 

TI1C  expansion  during  the  early  part  of  (he  stroke  betn^ 
more  nearly  isothermal,  the  exponent  will  be  nearer  unity,  and 
a  cur^e  which  approximates  the  entire  pressure  line  will  have 
an  exponent  lower  than  1.41. 

It  is,  I  think,  preferable  to  use  the  theoretical  exponent  and 
correct  the  diagram,  as  was  explained,  rather  than  adopt  any 
rule  which  will  be  only  approximate  in  any  case. 

There  is.  however,  no  reason  why  some  other  value  should 
not  he  used  when  it  is  determined  positively  that  it  is  more 
nearly  correct  than  1,41. 

The  following  table,  taken  from  "Tlie  Gas  Engine."  by 
Dugald  Clerk,  give.<;  the  specific  heat  at  constant  pressure, 
the  specific  heat  at  constant  volume,  and  the  ratio  for  most  of 
the  gases  concerned  in  the  gas  engine. 

Co  Cu  Cp 

Spedric  h«at  Specific  beat  K  = 

«  at  C II 

CosUBitt  pre*.      Constant 
V  alums 

Air    , 237  .168  1. 413 

Oxygen , 217  .155  1.403 

Nitrogen  244  .173  1.409 

Hydrogen  •■3-409  a. 406  1.417 

Marsh  gas   593  .467  1.30 

.Ethylene  404  .333  1.144 

Carbonic  o.xide 245  .173  1.416 

Steam 480  .365  1.302 

Carbonic  acid  .ai6  .171  i.i^ 

IN  TOUR  TOWM,  FROM  YOUR  FRIEND87 

will  you  solicit  subscriptions  for  The 
HoRSELiRa  AcF  on  a  eomtrtission  basU? 
If  so.  write  the  Editor. 


COMHUNICATIONS. 


riore  of  Acetylene. 

Ottawa,  Feb.  32. 
Editor  Horseless  Age: 

I  note  in  your  issue  of  Feb.  14  your  criticitms  on  my  advo- 
cacy of  calcium  carbide  as  an  ideal  power  for  horseless  vehi- 
cles. Your  reference  to  the  tremendous  explosive  force  of 
acetylene  and  the  fatal  results  following  experiments  there- 
with some  three  or  four  years  ago,  must  refer  to  liquid  acety- 
lene, and  not  to  acetylene  gas,  as  grcnerated  from  the  carbide. 
as  it  has  no  application  whatever.  Be  good  enough  to  keep  in 
mind  that  my  remarks  bear  upon  present  conditions  and  not 
upon  those  of  four  years  ago.  as  g^rcat  changes  have  taken 
place  in  this  field  during  that  period.  I  quite  afcrce  with  yoa, 
if  your  reference  is  to  liquid  acetylene,  that  it  is  desperately 
dangerous,  and,  as  you  are  probably  aware,  it  is  not  allowed 
within  the  limits  of  your  own  city. 

I  fail  to  see  wherein  my  "remarks  on  the  odor  of  gasolioe 
would  probably  apply  as  well  to  acetylene.**  I  was  very  ex- 
plicit in  my  statement  that  the  proportions  of  acetylene  gas 
and  air  best  suited  for  motor  purposes  are  fortunately  those 
which,  upon  being-  exploded,  give  off  no  odor;  and  if  00 
odor  results  from  the  explosion  there  can  of  course  be  no 
odir  from  the  exhaust,  which  you  mention  as  not  being  clear 
to  you. 

.\s  you  suggest.  "Certain  proportions  of  gasoline  vapor 
and  air  may  produce  practically  odorless  combustion:"  but 
*itcli  are  evidently  not  the  proportions  made  use  of  by  tnso- 
line  vehicles,  as  it  is  generally  admitted  by  bystanders  that  a 
verv  unsavory  trail  follows  the  paswiee  of  such  vehicles. 

Ynu  speak  of  the  heat  generated  from  an  explosion  of  an 
acetvlene  mixture  as  being  so  much  more  Intense  than  that 
resulting  from  the  explosion  of  a  gasoline  mixture  that  mo- 
tors of  special  constniction  would  undoubtedly  be  necessary. 
T  have  had  no  praetiral  experience  in  this  matter,  hut  it  sewnt 
reasonable  to  assume  that  if  the  acetvlcne  gas  mixture  is  so 
pT.portinned  ns  to  yield  at  each  explosion  the  same  amount 
of  power  as  that  obtained  from  explosions  of  any  given  gaso- 
litie  mixliire.  then  the  heat  generated  should  be  no  greater. 

.^s  evidence  of  the  opinion  of  others  in  this  connection.  I 
qunic  the  following  from  other  puhliearions:  "According  lo 
experiments  made  in  France,  acetylene  for  motors  is  less  con- 
venient to  renew  than  petroleum,  hui  has  the  marked  advati- 
iag<*  of  greater  cleanliness,  the  impossibility  of  accidents 
through  fire,  and  the  absence  of  odor  from  the  exhaust." 

And  again:  "The  praiseworthy  attempt  of  M.  Jcanteaud. 
in  the  Paris-Bordeaux  race  of  auto-locomotors.  to  develop 
this  line  of  progress,  has  been  helpful  in  many  ways.  The 
last  entry,  acetylene,  yesterday  a  scientific  curiosity,  to-day  a 
commercial  product,  seems  marvelously  adapted  to  solve  the 
problem  of  auto- locomotion.  •  *  •  As  regards  the  ab- 
sence of  dead  weight,  petroleum  can  alone  compete  with  this 
wonderful  product"  Vtry  truly  yours, 

W.  G.  BRONSON. 


No  Standard  Sizes. 

Toledo,  O..  Feb.  aa. 
Editor  Horseless  Age: 

\Vr  are  designing  for  the  automobile  trade  and  investigat- 
tng  the  points  necessary  to  cover  a  roller  bearing  bab.    We 
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lack  one  bit  of  information,  which,  ii  you  could  furnish  us, 
would  be  grrcatly  apprcciaicd.  What  wc  want  to  know  is  the 
site  axics  used  in  the  iront  and  rears  iur  ihe  dilTcrcnt  vehicles 
now  on  the  market.  We  know  tJicrc  must  be  variation. 
Whether  there  be  a  standard  on  this  point  or  not  i&  what  we 
would  like  to  know;  also  the  spread  of  the  lianges  tor  the  dif- 
ferent size  wheels.  Wc  trust  we  are  not  exacting  in  our  ques- 
tions; bat  as  your  paper  seems  to  he  one  of  the  principal 
trade  exponents,  wc  know  of  no  better  way  of  getting  in- 
fonnation  thai)  m  this  way.     Vours  truly, 

MEIUNK  MFG.  CO. 

[There  are  no  standard  sizes  yet.  Generally  speaking,  the 
axles  employed  at  present  are  too  small  to  stand  the  strains. 
Probably  iH  to  iH  would  be  a  fair  average  for  single-seated 
tigi.  The  investigator  can  only  gather  all  the  data  he  finds 
and  then  use  his  own  judgment.  The  art  is  experimental  and 
mistakes  are  numerous.— Ed-] 


l£:nition  Queries. 


The  following  is  in  answer  to  a  letter  recently  received 
from  the  Carley  Iron  Works. 

'How  many  volts  of  electricity  will  it  require  from  a  storage 
battery,  with  a  good  spark  cotl,  to  Ignite  a  gasoline  engine 
30i  to  500  times  per  minute?" 

This  would  depend  upon  the  coil.  We  should  not  use  less 
than  two  cells  in  series — ^4  volts. 

"What  Is  the  best  material  for  the  core  of  a  spark  coil^" 

The  iron  used  by  photographers  for  tintypes.  Core  wire  is 
frequently  used.     The  iron  should  be  soft  and  homogeneous. 

The  laminations,  or  wircj,  should  be  slightly  insulated  from 
each  other,  as  by  covering  them  with  shellac. 

"Does  the  current  from  the  battery  go  through  the  coil 
from  the  core  to  the  outside  or  from  the  outer  layer  toward 
the  core?'' 

it  makes  no  difference  either  way. 

E.  J.  STODDARD. 
. 

Hydrogen  Qas  as  Motor  Fuel. 


Jersey  City,  N.  J.,  Feb.  30. 
Edilor  Horseless  Age: 

1  wish  to  ask  what  might  be  the  possibilities  of  pure  hydro- 
gen gas,  mixed,  01  course,  with  the  proper  proportion  of  oir, 
as  an  explosive  mixture  for  gas  engines  for  automobiles.  I 
have  been  experimenting  on  the  production  uf  this  gas,  and  T 
have  developed  a  method  of  generating  tlic  gas  very  easily 
and  cheaply,  and  the  apparatus  could  be  easily  placed  in  the 
smallest  carriage.  I  intend  to  try  this  on  a  cturiage  as  soon 
as  possible.  JAMF.S  J.  COOK. 


Power  and  Leverage. 


Chicago,  Feb.  19- 
Editor  Horseless  Age: 

In  yotir  issue  of  Feb.  14,  referring  to  variable  throw  lever 
clntch,  by  A.  J.  Martin,  wc  notice  that  he  states,  in  his  exam- 
ple of  a  4-in.  throw  crank,  that  If  a  motor  is  producing,  say. 
3-h.p..  and  you  drop  the  crank  to  !^  in.  throw,  it  is  evident 
that  the  power  is  increased  to  i(^h.p. 


We  are  sorry  to  Ace  Mr.  Martin  make  an  assertion  of  this 
kind,  as  we  have  yet  to  see  a  mechanical  device  that  will 
give  in  return  as  many  horse-power  as  is  put  into  it.  Should 
Mr.  Martin  require  i  lb.  of  fuel  per  hurse-powur  hour  to  run 
his  engine  on,  and  then  throw  In  his  mechanical  device  and 
reduce  the  quantity  of  fuel  from  1  lb.  per  horse-power  to 
^  lb.  per  horse-power,  why  not  start  out  with  bis  j-h.p. 
engine  and  produce  his  power  by  cranks,  thereby  reducing 
the  cost  per  horse-power  at  once  to  ^  lb.  of  fuel. 

We  know  what  he  means,  but  he  either  has  not  said  it 
right,  or  it  is  a  typographical  error.  What  he  does  actually 
get  is  not  i6-h.p.  He  increases  his  leverage  eight  times,  and, 
if  he  figures  hi  a  load  and  the  speed  at  which  he  moves,  he 
will  find  he  has  2-h.p.  only  at  the  end  of  his  increase  of  lever- 
age, minus  the  friction  loss. 

Hoping  that  assertions  of  this  kind  will  not  too  often  oc- 
cur, wc  arc;  yours  respectfully, 

GEO,  W.  WALTENBAUGH 


Exact  Data  Are  Scarce, 


Springfield,  O.,  Feb.   19. 
Editor  Horseless  Age: 

What  seems  to  be  neglected  in  the  columns  of  your  publi- 
cation is  the  best  and  tnost  practical  method  for  the  con- 
struction of  cenain  pans  of  motors  and  other  devices  pertain- 
ing to  the  automobile. 

The  writer  would  !ikc  to  inquire  the  best  method  of  con- 
structing the  crank  shaft  bearing  of  a  motor  where  the  trtnk 
i%  inclosed  and  i%  running  in  oil. 

The  principal  difficulty  encountered  is  in  the  adjustment  of 
said  bearings  and  the  taking  up  of  wear  without  allowing  the 
escapement  of  the  oil  as  it  is  splashed  about  the  crank  shaft. 
Respectfully, 

W.  A.  WARSAW. 


A  Correction  Accepted. 


Reading,  Pa..  Feb.  5. 
Editor  Horseless  .\ge; 

I  thank  Mr.  Stoddard  for  calling  my  attention  to  the  flip 
in  my  article  on  vaporixcrs.  What  1  meant  to  say  was  that 
the  specific  gravity  of  the  saturalfd  mixture — nut  that  of  the 
vapor  alone — might  vary  between  the  values  slated.  -As  the 
density  is  an  ai>proxiin.ite  measure  of  t!ic  richness,  it  will  he 
!iccn  that  this  makes  sense  of  an  otherwise  meaningless  pas- 
sage. HERBERT  L.  TOWLE. 


De  Dion  Tricycle  Gears. 


Toronto  Junction.  Canada.  Feb.  16. 
Editor  Horseless  Age: 

I  would  like  to  know  whether  any  of  your  readers  have 
tried  to  lessen  the  noise  made  by  the  gears  of  the  De  Dion 
tricycle.  I  have  tried  special  gears,  but  they  gave  trouble 
on  account  of  the  end  thrust,  and  fiber  and  rawhide  proved 
uncnual  to  the  high  speed.  If  you  can  give  me  any  help  1 
would  be  mtich  obliged.  A  CONSTANT  READER. 


14 


THE  HORSELESS  AGE, 


VoL  6.  No.  n.  PAl  I 


A  Denial  from  Mr.  Maxim. 


891  SnauNo  pLAcK,  Brooklvn, 

New  York,  February  2S,  1900. 
Editor  HoR^ieiEss  Age. 

I  have  noticed  in  the  daily  papers  advcrtiseineots  of  the 
Triplcr  Liquid  Air  Company,  in  which  I  am  named  as  a  Con* 
sultinj^  Engineer  of  the  Company. 

While  it  is  true  thai  I  have  hccn  consulted  by  l!ie  orttiir.izers 
of  the  said  Company  concerning  (be  application  of  liquid  air  In 
the  manofaciurc  of  explosives,  and  at  their  request  wrote  them 
a  letter  on  the  subject,  yet.  other  than  thai.  1  have  not  been 
consulted  regardinf;  any  claims  for  liquid  air  which  ire  now 
being  advertised,  and  (or  which  I  am  cot  responsibte.  I  have 
no  connection  with  the  Company. 

Very  respectfully, 

HUDSON  MAXIM. 


The  HorserPower  of  flotors. 


Attention  has  been  called  to  ihe  fact  that  the  horse-power 
fatings  ol  motors,  such  a^  are  used  (or  motor  veliiclc  service, 
are  nut  at  all  times  reliable;  that  ihcy  are  often  overrated,  and 
that  a  standard  system  of  rating  would  be  desirable,  which 
would  convey  a  more  comprehensive  idea  of  the  capacity  of 
the  motor  and  form  a  basis  for  comparison. 

It  is  no  doubt  true  that  the  horse-powers  ol'  mauy  of  the 
motors  in  use  are  ratcj,  not  by  how  much  work  they  are 
capable  ot  doing,  but  by  how  much  work  their  promoters 
think  Ihcy  ought  to  do.  The  rated,  or,  rather,  the  advertised, 
power  of  a  motor  depends,  therefore,  to  some  extent  on  ihc 
designer,  a^  well  as  on  the  motor,  a  sort  of  personal  factor 
being  introduced. 

This,  however,  may  not  be  done  with  any  intention  of  mis- 
representing the  capacity  of  the  machine,  but  purely  through 
Ignorance  ol  the  actual  or  possible  horse-power. 

Suppose  a  motor  to  be  designed  by  a  person  with  sufficient 
knowledge  of  the  principles  concerning  gasoline  engines  to 
design  one  intelligently.  He  assumes  a  given  theoretical 
indicator  diagram  which  he  desires  to  represent  the  action 
of  the  gases  in  the  cylinder,  and  which  in  combination  with  a 
given  area  of  cylinder,  length  of  stroke  and  number  of  ex- 
plosions per  minute  will  give  him  a  desired  horse-power.  If 
al?  thing.s  should  act  precisely  as  he  has  intended,  the  motor 
shoiild  indicate  that  horse-power. 

Taking  for  granted  that  the  proportions  of  clearance,  area 
of  piston,  length  of  stroke  and  valve  mechanism  are  correct, 
there  are  many  reasons  why  the  motor  in  service  will  not 
exert  this  desired  horse-power,  Rome  of  which  reasons  may 
be  stated  a.s  follows: 

It  is  more  or  less  difficult  (depending  on  the  size  and  type 
of  the  motor)  to  obtain  the  desired  explosive  mixture  in  the 
cylinder.  It  is  also  true  that  in  most  motors  the  explosive 
mixture  is  not  determined  until  the  motor  is  built,  when  it 
is  adjusted  by  trial.  Consequently,  the  mean  pressure  in  the 
cylinder  cannot  be  easily  ascertained,  and  may  differ  ma- 
terially from  that  intended. 

The  motor  may  include  so  much  mechanism  in  its  construc- 
tion, due  to  attempts  at  producing  a  balanced  machine,  that 
the  extra  bearing  surfaces  introduced  will  increase  the  fric- 
tion and  consequently  decrease  the  mechanical  efficiency  to 


such  an  extent  that,  although  the  engine  may  give  the  re- 
quired power  in  tiie  cylinder,  it  will  not  be  available  for  work 
at  the  motor  shaft. 

The  foregoing  implies,  therefore,  two  horse-powci^  for  the 
same  moior^lhe  indicated  horse-power,  or  the  power  devel- 
oped in  the  engine  cylinder,  and  the  available  horse-power,  or 
the  hurse-powcr  at  the  engine  shaft.  This  latter,  known  as  the 
brake  hrr<e-power  (b.h.p.),  is  never  as  great  as  the  indicated 

b.h.p. 

horse-power   ti  h.p.).    the    ratio being    knowti    as    the 

i.h.p. 

int-char  ical  cfticiency  of  the  machine,  and  will  vary  between 
w>dc  limits,  depending  on  the  design  and  construction.  It 
miK^ii  hi.  in  sonic  motors  of  particularly  good  design  and 
wt.r.mnnship,  as  high  as  .90;  but  in  most  motors  it  would  be 
vc-  /  much  lower  llian  this — perhaps  from  .65  to  .80.  This 
fact,  being  not  well  understood  by  all  interested  in  motors, 
will  account  in  a  measure  for  the  overrating  of  capacities. 

At  this  point  might  be  mentioned  anotJier  consideration 
not  generally  stated,  but  which  should  be  of  equal  importance 
with  the  motor  capacity.  That  is  the  gasoline  consump- 
tion, or  tlie  expense  of  operation.  Two  motors  of  the  same 
brake  horse-power,  but  differing  in  design  or  workmanship, 
may  have  very  different  lucl  consumptions,  and  it  is  obvious 
that  the  motor  requiring  the  least  gasoline  per  brake  horse- 
power, other  things  being  equal,  would  be  the  most  desirable 
machine. 

Now,  if  for  a  motor  of  given  weight,  size  and  cost,  the  de- 
sirability depends  primarily  on  the  horse-power  capacity  and 
fuel  consumption,  we  should  rate  our  machine  accordingly. 
With  a  motor  rated  as  so  much  brake  horse-power,  with  a 
consumption  of  so  many  pints  of  gasoline  per  brake  horse- 
l».>wer  per  hour,  there  could  be  no  mistake  as  to  the  results 
which  would  be  obtained  with  any  motor, 

A  standard  rating  for  motors,  however,  infers  a  standard 
method  of  arriving  at  this  rating;  otherwise  there  would  be 
the  same  objection  as  before — a  misunderstanding  as  to  what 
is  meant 

For  those  persons  acquainted  with  these  terms  and  with 
the  methods  of  obtaining  the  quantities  necessary  for  their 
computation,  it  is  dear  that  the  hmke  horse-puwer  means  the 
same,  no  matter  how  it  is  ascertained;  but  for  the  benefit  of 
those  not  so  versed,  we  wilt  discuss  a  method  for  testing  small 
motors  and  of  deriving  the  above  mentioned  quantities. 

Fig.  I  shows  a  vertical  motor  set  up  for  testing,  with  the 
object  of  ascertaining  the  brake  horse-;^M3wer  and  the  gasoline 
per  brake  horse-power  per  hour. 

The  gasoline  connections  are  made  up  in  about  the  same 
way  that  they  would  be  in  a  carriage,  except  that  in  place  of 
the  carriage  tank  there  is  provided  a  graduated  measuring 
lank.  A,  which  will  hold  sufficient  fuel  for  a  run  of  three  or 
tour  hours,  with  a  maximum  load.  A  convenient  arrange- 
ment is  to  have  a  tank  with  a  glass  gauge  on  outside  con- 
nected to  the  interior  of  the  tank  at  the  bottom.  This  may 
be  graduated  to  read  in  pints  by  filling  the  tank  with  carefully 
measured  quantities  and  marking  on  a  paper  scale  back  of 
the  glass  tube  the  exact  height  of  Ute  fluid  in  the  tube,  as 
bhown  in  detail  in  Fig.  2. 

If  the  electric  spark  is  used  for  ignition,  the  wires  have  only 
to  be  connected  up  as  usual;  but  if  the  hot  tube  is  used  there 
Rhoulcl  be  a  second  tank,  from  which  the  gasoline  used  for 
ignition  may  be  drawn  and  measured.  In  this  way  the  gas- 
oline consumed  in  the  cylinder  may  be  measured  separate  from 
that  used  for  ignition. 
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Of  the  many  forms  of  brakes  which  may  be  used  for  ab- 
sorbing and  mea&uring  the  power  of  the  motor,  the  one  showtt 
in  the  sketch  (Fig.  i>  is  probably  as  suitable  for  the  purpose 
as  any.  It  is  simple,  easily  adjusted,  and  the  pull  on  the  brake 
can  be  measured  very  accurately.  This  brake  consists  ol  a 
yoke  of  wood  laslened  lo  a  base,  which  rests  on  the  platform 
of  a  scale;  a  small  rope  15  doubled  and  carried  one  full  turn 
around  the  fly  wheel  (which  should  be  turned  true  on  the 
outside),  the  free  ends  fastened  to  staples  in  the  base  and  the 
top  end  fastened  to  an  eye  bolt  which  passes  through  the  top 
bar  uf  the  yoke.  This  eye  bolt  should  be  threaded  a  consid- 
erable portion  of  its  length  and  provided  with  a  ring  nut  on 
top  for  adjustment. 

A  speed  counter  should  be  provided  for  determining  the 
rate  of  rotauon  of  the  shaft,  or  revolutions  per  minute. 

With  these  arrangements  completed,  the  motor  should  be 
started  and  allowed  to  run  with  load  for  some  minutes,  to 
allow  it  to  assume  uniform  conditions.  At  a  noted  time  a 
reading  should  be  ukcii  of  tlie  level  of  the  gasoltne  in  the 
lank,  and  this  time  taken  as  the  beginning  of  the  test.  Con- 
slant  attention  should  be  given  the  brake  and  scale  to  keep 
the  load  constant  throughout  the  test,  and  readings  of  the 
revolutions  per  minute  taken  at  regular  intervals,  five  minutes 
being  about  the  proper  length  of  time  between  readings  for 
a  test  of  this  kind. 

The  test  should  be  continued  for  three  or  four  hours,  as 
this  will  be  sutiicicnl  to  make  negligible  any  error  that  there 
may  be  in  reading  the  level  of  the  gasoline  at  the  beginning 
and  end  of  the  test.  The  final  reading  of  the  gasoline  should 
be  taken  with  the  motor  running. 

We  now  have  the  following  data:  .\mount  of  gasoline  used, 
revolutions  per  minute  at  each  consecutive  hve  minutes,  and 
scale  reading  of  the  brake  load.  We  may  reduce  these  to 
gasoline  used  per  hour,  average  revolutions  per  minute,  brake 
horse-power,  and  gasoline  per  brake  horse-power  per  hour. 

The  brake  horse-power  is  derived  as  follows;  Measure,  in 
feet,  the  distance  from  the  center  of  the  shaft  to  tlic  center  of 
the  brake  rope  on  rim  of  fly  wheel.  This  wc  will  call  the 
length  of  brake  arm  and  designate  by  L.  Tlic  net  reading  of 
tlic  scale  we  will  designate  by  W.  Now.  the  number  of  tuot- 
pounds  of  work  done  by  the  motor  per  revolution  =  W  mul- 
tiplied by  the  circumference  of  the  brake  arm  circle,  or 
W  Xa  "■  L.  and  the  foot-pounds  of  work  done  per  minute  is 
W  X  3  ^  L  multiplied  by  the  number  of  revolutions  per  min- 
ute, or  WXa*  LXN  per  minute.  Since  i-h.p.  is  33,000 
fool-pounds  per  minute,  the  power  of  the  motor  wUl  be 
W.  2  IT  L.  N. 

^-^^— ^—  or  .0001904  W  L  N. 
330CO 

By  dividing  the  gasoline  per  hour  by  the  horse-power  thus 
obtained,  we  have  the  fuel  consumption  per  horse-power  per 
hour. 

Witli  this  information  at  hand  we  may  state  the  capacity  and 
economy  of  our  machine  with  a  certainly  that  tt  will  be  again 
realized  under  similar  conditions. 
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DARTIE^  having  copies  of  the  November,  1895, 
^  number  of  Thb  Horsblbss  Aca,  which  they 
are  willing  to  sell  or  exchange  for  later  numbers,  ai% 
requested  to  communicate  with  the  publisher. 


Other  information  may  be  obtained  from  the  test  by  count- 
ing the  number  of  explosions  per  minute  and  total  niunbcx 
during  the  test.  This  should  be  done  by  attaching  some  form 
of  lever  counter  to  the  valve  mechanism  which  controls  the 
admission  of  gasoline,  so  that  every  admission  and  explosion 
may  be  registered.  This  applies,  however,  only  to  those  mo- 
tors which  have  the  hit  and  miss  type  of  governor. 

ll  the  total  amount  of  gasoUnc  be  divided  by  the  total  num- 
ber of  explosions,  the  amount  of  gasoline  per  explosion  may 
be  ascertained. 

The  mechanical  elTiciency  of  the  machine  may  be  approx- 
imated .IS  follows:  Count  the  number  of  explosions  per  min- 
ute under  full  load.  Call  this  N.  Now,  throw  of!  the  brake 
and  count  the  number  of  explosions  running  light — n.  Sub- 
tract the  latter  from  the  former,  and  the  resulting  number 
will  be  the  required  explosions  per  minute  for  the  brake  horse- 
power. The  friction  horse-power,  or  the  power  required  to 
run  the  motor  (F.H.P.).  may  be  found  by  proportion  (N— o) 

n.  B.H    P. 

:  n  :  :  B.H. P.  :  F.H.P..    or    F.H.P.=— The    brake 

N-n. 
horsepower  plus  the  friction  horse-power  equals  the  indicated  | 

B.H.P 
horse-power,  and  the  mechanical  efficiency  equals  ■  or 


B.H.P 


I.H.P. 

From  the  indicated  horse-power  the  mean 

BHP  +  F.H.P. 

effective  pressure  in  the  cylinder  may  be  computed. 

This,  however,  as  has  been  said,  is  only  approximate,  as  the 
friction  horse-power  will  be  slightly  greater  under  load  than 
when  running  light,  and  the  exptosinns  running  light  will 
probably  be  more  intense  than  when  loaded,  both  of  which 
will  tend  to  raise  the  :)pparcnt  mechanical  efficiency  o(  the 
motor. 


STEAM 
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TEN  SPECIAL  ARTICLES 
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Leading  Engineers  and  Inventors  on  the  Steam  Boiler 
as  related  to  Vehicles,  treating  the  subject  thoroughly 
and  showing  how  steam  can  lie  moat  successfully 
applied. 
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Easttrn  emissaries  are  endeavoring  to  organize  the  Colum- 
bus tO.J  Autocar  &  Delivery  Co.,  capital  ^loo.ooa 

Ihc  Wire  Goods  Co.,  Worcester,  Mass..  report  a  good 
demand  for  their  3-16  wire  spokes. 

Ihc  Sunlcy  Mig.  Co.,  Boston  and  Lawrence,  Mass.,  will 
soon  op«n  a  New  York  office. 

Milne  &  Kiliam,  10  Crescent  St..  Everett,  Mass.,  have  issued 
a  catalogue  oi  thur  engines,  boilers  and  burners  (or  motor 
vehicles. 

Mowell  &  Mcehan,  24  Kingston  St..  Boston,  Mass.,  have 
secured  the  sole  selling  agency  for  the  steam  vehicles  o(  the 
New  England  Motor  Carnage  Co.,  Waltham,  Mass. 

.\rthur  J.  Eddy,  owner  of  three  automobiles  of  dillcicnt 
molive  powers,  was  the  first  person  licensed  to  operate  an 
automobile  tn  Chicago. 

The  Denison  Electrical  Engineering  Co.,  New  Haven. 
Coim.,  arc  building  several  omnibuses,  to  be  propelled  by 
their  three -cylinder,  vertical,  12-h.p.  gasoline  motors. 

The  Electrical  Development  Co.  was  recently  incorporated 
in  Delaware  to  deal  in  motor  vehicles.    The  capital  stock  is 

$300,000. 

The  Laconia  Car  Co.,  Laconii,  N.  H.,  is  contemplating 
an  increase  in  its  plant  for  the  purpose  of  manufacturing 
motor  vehicles. 

Joseph  J.  Mandcry,  353  East  Main  St.,  Rochester,  N.  Y., 
hns  secured  the  agency  of  the  Locomobile  for  nine  counties 
in  that  section  of  New  York. 

The  Sandusky  (O.)  Automobile  Mfg.  Co.  has  purchased 
the  entire  plant,  stock,  drawings,  etc.,  of  the  Ohio  Gas  En- 
gine Co,,  Bucyrus,  O..  and  transferred  them  to  Sandusky. 

The  employees  of  ihe  Woods  Motor  Vehicle  Co.,  Chicago. 
111.,  have  gone  out  on  strike  because  the  company  refused  to 
sign  the  new  scale  of  machinists'  wages,  to  go  into  effect 
March  t. 

Thomas  A.  Whelan  and  Reuben  C.  Foster  have  been  ap- 
pointed receivers  for  the  Crouch  Automobile  Mfg.  &  Trans- 
portation Co.,  Baltimore,  Md.,  on  the  petition  of  Wallace  C- 
Stebbins  and  others. 

A  new  Winton  catalogue  is  out  An  interesting  feature  is 
the  numerous  testimonials  from  satisfied  customers,  who 
have  found  pleasure  in  the  use  of  these  substantial  and  power- 
ful machines. 

The  Oyler  Mfg.  Co.  is  a  new  Minneapolis,  Minn.,  corpora- 
tion, organized  to  manufacture  automobiles.  Capita),  $50,000. 
Incorporators:  John  T.  Oyler  and  Charles  H.  Speck,  of 
Minneapolis,  and  William  F.  Fuller,  of  Warren,  Minn. 

It  is  reported  that  the  F.lectric  Vehicle  Co.  and  the  Anglo- 
American  Rapid  Vehicle  Co.  are  to  combine.  If  this  is  done 
high  water  mark  will  be  obscured  and  wc  may  expect  a  rise 
in  the  Great  Lakes. 

The  Lake  Shore  Engine  Works.  Marquette.  Mich,,  are  man- 
ufacturing a  line  of  marine  motors  of  the  two-cycle  type.  one. 
two  or  three  cylinders,  and  developing  from  V$-h.p.  to  24-h.p. 
These  motors  are  called  the  "Superior.'* 
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The  Winslow  Motor  Carriage  Co.,  capital  slock  $100,000, 
i&  a  new  corporauon  organizea  tmOer  i^vtawaii:  laws  to  do 
buauics^  m  I'tiUadciphia.  ihc  promuier  u  Arthur  i>.  Wm»- 
Itiw,  lurmeny  counected  wiui  tiu:  ^iauoual  Muior  Carriage 
Ca  -    __.-  — 


Inc  Naiioual  Cement  &  Rubber  Mfg.  Co.,  Toledo,  O.,  are 
maKmg  au  extra  heavy  iiqutd  solutioi],  called  Liquid  Auto 
lire  L-cmeat,  which  is  &pcaaiiy  aUapicU  ior  cemcuung  motor 
vcQicic  tucs  to  wood  ox  metai  nms.  ilicy  also  maouiacture 
enaaieliag  ovens,  Draucrjt,  vulcanuets,  gasuhne  torches,  etc 

ihe  Ashton  Valve  Co.,  271  Franklin  St.,  Boston,  Mass., 
well  known  tor  25  years  as  manuiaciurers  ot  reliable  high 
prcuure  steam  specialues,  have  turned  lUcu  attention  to  the 
motor  vehicle,  and  are  prepared  to  iurnisti  pop  satety  valves, 
cylinder  rcUcl  valves,  sieam  gauges,  automatic  water  gauges 
and  gauge  cocks  ior  both  lignt  and  heavy  vehicles. 

The  National  Automobile  St  Electric  Co.  has  been  incor- 
porated at  Indianapolis,  Ind.,  with  $^50,000  capital,  by  L.  S. 
Dow,  Albert  E.  Mctzgir.  Arthur  C.  Newby,  Philip  Goetz, 
Charles  E,  Test,  Robert  Martindale  and  H.  T.  Hearsey. 
U.  S.  Dow  will  be  president  and  general  manager.  Large 
tactory  buildings  will  be  erected  and  carriages  will  be  put  on 
the  market  by  midsuimncr. 


rietropoiitan  Items. 

The  Ferret  Storage  Battery  Co.  have  removed  their  offices 
to  No.  21  State  St 

The  Auto-Electric  Air  Pump  Co.  have  in  preparation  an 
interesting  illustrated  catalogue  of  their  tire  inflating  pumps. 

The  .fVrthur  Co.,  of  18&  and  190  Front  St.,  will  soon  publish 
a  descripti\'c  circular  of  their  motor  vehicle  gears. 

James  H.  Lancaster,  the  well-known  manutsclurer  of  acety- 
lene gas  plants,  is  building  a  gasoline  vehicle. 

j\ir  cushions  specially  made  for  automobiles  will  be  on 
exliibition  at  the  Sportsman's  Show  next  month  by  the  Me- 
chanical Fabric  Co.,  Providence,  R.  I. 

The  Blaurock  Carriage  Co.,  Fiftieth  St  and  Broadway, 
expect  to  exhibit  a  line  of  horseless  vehicles  at  their  sales- 
rooms during  the  summer. 

The  New  York  Electric  Vehicle  Transportation  Co.  have 
moved  to  541  Fifth  Ave.,  tmder  the  Hotel  Lorraine,  James 
Joyce.  Jr.,  is  in  charge. 

The  Anglo- American  Rapid  Vehicle  Co.  have  opened  their 
salesrooms  at  the  Victoria  Hotel,  Fifth  Ave.  and  Twenty- 
Sixth  St.,  and  have  a  number  of  their  carriages  on  exhibition. 

The  Automobile  Forecarriage  Co.  have  recently  changed 
a  number  of  the  delivery  wagons  belonging  to  a  prominent 
New  York  express  company  into  automobiles  by  the  substi- 

tmicn  of  their  forecarriages. 

Elaborate  offices  and  salesroom  have  been  opened  by  the 
American  Electric  Vehicle  Co.  on  West  Thirty-eighth  St 
Their  name  is  emblazoned  in  electric  lights  on  the  rt>of  of 
their  building.    The  offices  arc  on  the  second  floor. 
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A  salesroom  for  automobiles  has  been  opeafd  at  944  Eighth 
Ave  by  the  Graphic  Cycle  Co. 

A  new  style  of  controller  fur  electric  vehicles  will  shortly 
be  put  on  the  market  by  the  Niles  Tool  Works  Co.,  136  Lib- 
erty St. 

George  R.  Bidwcll,  Collector  of  the  Port  oE  New  York, 
a  recently  elected  member  of  the  Automobile  Club,  has  been 
appointed  on  the  Good  Roads  Committee. 

A.  L.  Bogart,  whose  antomatic  igniter  for  steam  vehicle 
burners  was  recently  described  in  our  columns,  has  so  sim- 
plified the  apparatus  that  the  spark  cnit  is  dispensed  with, 
diminishing  the  cost  and  savmg  space  in  the  vehicle. 

The  Locomobile  Co.  of  America  have  opened  a  show  room 
in  the  corridor  of  71  Broadway,  at  Ihe  entrance  to  the  Rector 
St.  station  of  the  elevated.  They  have  two  of  their  vehicles  on 
exhibition. 

Undoubtedly  one  uf  the  largcei  and  most  thoroughly  equipped 
stations  for  Automobitca  and  Horseless  Vehicles  recently 
opened,  is  the  Manhattan,  at  211,  213,  315  West  33d  Street. 
Fireproof  storage  is  Kuaraatccd.tugcther  with  competent  super- 
vision. Batteries  are  charged,  and  Auto's  washed  and  cleaned 
carefully.  The  entrance  (or  the  Auto's  is  at  21 1  West  32d  Street. 
Asphalt  pavement  extends  from  Fifth  to  Eighth  Avenues,  di- 
recily  into  the  station.     The  tlour  space  is  75  x  350  feet. 


A  riotor  Hail  Carrier. 


The  accompanying  sketch  shows  a  motor  mail  collection 
cart  designed  by  Lawrence  Nash,  a  letter  carrier  of  Detroit, 
Mich.,  who  has  been  studying  the  motor  problem  with  special 
reference  to  the  postal  service  for  some  time.  His  chief  pur- 
pose has  been  to  construct  a  vehicle  easy  to  mount  and  dis- 
mount, powerful  and  simple  in  operation,  and  yet  pleasing 
to  the  eye.  The  vehicle  is  propelled  by  a  5-h.p.  gasoline  mo- 
tor of  special  design,  giving  speeds  of  from  3  to  12  miles  an 


hour,  which  are  considered  sufhcient  for  the  puri>05e.  The 
tread  is  56  in.  and  the  wheel  base  60  in.  One  lever  starts, 
stops  and  reverses.  Speed  is  controlled  by  a  heel  button. 
Fuel  and  water  for  a  loo-mtle  run  can  be  carried.  As  all  the 
mechanism  is  placed  under  the  seat,  the  center  of  gravity  It 
low.     The  estimated  weight  is  600  lbs. 


Inter  Urban  Hotor  Traffic. 


The  City  Coiucil  of  Urbaoa,  III.,  has  granted  a  ao-ycar 
franchi.^c  to  the  Twin  City  Automobile  Transfer  Co..  recently 
organized  in  Champaign,  with  a  capital  stock  of  $75,(xxx  .An 
application  has  been  itiadc  for  incurporaiion  under  the  laws 
of  the  State,  and  the  City  Council  of  Champaign  will  grant 
a  franchise  for  the  iamc  length  of  time  as  the  Council  of 
Urbana. 

The  principal  promoters  of  the  scheme,  which  is  taiended 
to  give  rapid  and  cheap  tran-ipurtation  to  all  parts  of  the  Twin 
Gtics  and  the  University  grounds,  are  Attorney  C.  R. 
fungcrich,  M.  L.  Williams  and  W.  H.  Zorger. 

The  cars  with  which  the  ^y-item  i$  to  be  equipped  are  said 
to  have  been  ordered  in  the  Ea<it-  They  arc  to  be  26  ft.  long, 
fitted  with  electric  gong  and  headlight,  rubber  tires,  and  will 
be  heated  by  steam  and  capable  of  carrying  ao  pa»engers. 
They  will  weigh  about  2,000  lbs. 

Lighter  and  smaller  carriages  will  be  used  to  nin  to  points 
out  of  the  city,  connecting  with  neighboring  towns  and  re- 
sorts, so  -yiys  a  Western  newspaper. 


An  Electric  Ambulance. 


K.  R.  Wood  &  Sons,  well-known  carriage  buiMcrs  of  New 
York  city,  who  have  made  a  fjK-cialty  ot  motor  vehicle  work 
for  several  years,  have  recently  constructed  for  St.  Vincent's 
Hospital  the  first  electric  ambulance  put  in  service  in  this 
country.  It  weighs  4.00D  lbs.  and  is  geared  to  a  speed  of  9 
miles  an  hour.     The  battery  equipment  consists  of  44  cells 
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grouped  in  [oar  sctK.  By  mcuns  uf  plate  glass  windows  in  the 
front  and  fridcs  and  glass  dours  at  ihc  rear  the  vehicle  can  be 
entirely  inclo&cd.  The  windows  arc  of  Lhe  disappearing  type 
and  the  dours  arc  removable,  so  that  it  will  be  equally  service- 
able both  sinnmcr  and  winter.  Solid  rubber  tires  are  em- 
ployed. 

Mechanical  Horses. 


We  tllusltule  below  an  ordinary  express  wagon  converted 
inlti  a  motor  wagon  by  the  substitution  of  the  Kuristein-Voll- 
mcr  gasoline  forecarriase  for  tlic  front  Iruck.  The  Aiitomobite 
ForecarriaRe  Co..  who  are  introduein^  these  nieelunical  horsed 
here,  ttate  tf:at  they  tnirnd  to  convert  many  of  the  express 
wagons  now  used  in  NVw  York  in  this  manner. 


Automobile  Oil  Cups. 

A  motor  carriage  is  a  machine  that  needs  plenty  of  oil  to 
keep  its  parts  in  good  working  order.  Hence,  oil  cups  arc  a 
daily  necessity  lo  the  motor  vehicle  nianufactnrer.  Oil  cups 
for  this  purpose  should  be  positively  dust  proof,  self-closing, 
neat  in  appearance  and  easily  attached  to  any  machine  or 
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place  where  they  may  be  used.  Some  arc  threaded  and  others 
are  lai)ered  about  .003  in.  to  insure  a  good  drive  fit.  The 
Bowen  Mfg.  Co.,  Auburn,  N.  Y.,  make  a  specialty  of  iJiese 


cups,  made  hi  different  sizes,  to  suit  customers'  wishes.  Style 
"C"  is  specially  adaptable  to  automobiles,  as  it  sets  down  low 
nut  of  the  way,  and  the  tube  under  the  thread  carries  the  oil 
to  the  bearingb. 

The  Bowen  Mfg.  Co.  also  make  fell  washers  of  different 
diameters  and  thicknesses  for  automobiles. 

Dry  Graphite  Cylinder  Lubrication. 

The  Joseph  Dixon  Crucible  Co.,  Jersey  City,  N.  J.,  state 
that  graphite  seems  destined  to  solve  a  knotty  problem  in 
gasoline  or  gas  engine  cylinder  lubrication.  From  experi- 
ence gained  by  them  during  the  past  year  they  believe  that 
much  depends  on  the  kind  of  insulation  employed  as  to 
whether  the  graphite  is  likely  to  short  circuit  the  electric  con- 
nection or  not.  If  porcelain  insulation  is  used  the  force  of  the 
explosion  keeps  blowing  the  graphite  off  of  it.  but  when  as- 
bestos insulation  ts  used  it  becomes  saturated  with  graphite. 
,and  oil  and  sometimes  short  circuits  the  connections.  Sibley  | 
&  Kcwton,  227  Bleecker  St.,  New  York,  manufacturers  of  the 
"Kotamotor."  testify  lo  the  merit  of  dry  graphite  lubrication, 
without  the  mixture  of  oil.    They  say: 

We  discarded  the  mixture  of  oil  and  graphite,  because  it 
citigged  the  insutaior.  With  cylinders  finished  as  accurately  a9 
ours,  we  Iwlievc  we  have  delected  seme  new  and  valuable  re- 
sults through  the  use  of  Dixon's  dry  graphite. 

Not  only  is  perfect  lubrication  vstahltshed,  but  the  presence 
of  graphite  greatly  reduces  the  resistance  between  the  spark- 
in)i  point?. 

The  reliability  of  the  jump  spark  is  such  an  important  fea- 
ture in  the  working  of  the  hydrocarbon  engine  that  any  sug- 
gestion to  imprnve  thiij  point  has  only  to  be  mentioned  to  re- 
ceive general  adoption. 

We  also  find  that  the  tise  of  dry  graphite  in  the  cylinders 
reduce*  the  characteristic    odors  to  an  moffensive  minimum. 


Universal  Genius  from  the  Backwoods. 


COtrVlUUSL)  ULl-JLXSS   WAUON. 


The  following  is  a  fair  example  of  a  class  of  literature  tliat 
the  motor  movement  has  called  out: 

[  have  invented  a  machine  that  will  drive  any  machine  Erom 
a  tcnnccnt  toy  to  a  train  of  cars,  or  the  largest  ocean  vesail 
th.1t  eve  .sailed  wtih  out  the  aid  of  steam  or  lectris.Mty  or  any 
Dtiicr  power  atached  it  done  by  waits  and  leaver  I  yosc  a  bal- 
.nnsnl  leaver  .so  you  can  run  the  largest  machine  on  earth 
with  your  little  nngcr  it  will  run  anything  great  or  small 
moving  or  stationary  it  will  run  wagons  on  the  road  or  cars 
on  the  track  as  you  are  fixed  to  doo  anything  I  would  like 
for  yo  to  lake  a  shair  and  doo  the  manufatering  for  I  have 
no  money  to  put  through  the  patent  office  and  get  before  the 
pcpple  it  will  aply  to  all  kind  of  youse  that  any  other  power 
will  tharc  is  nu  power  that  will  excctl  it  In  power  or  spead 
theare  ncave  was  a  power  that  will  sell  qick  on  the  markc  it 
is  worth  millions  the  cost  of  manufactcring  is  nothing  to  what 
any  other  p<»we  costs  yo  can  tliruw  20  inches  of  with  one  fin- 
Kcr  now  as  ynu  have  for  the  mcincry  and  tools  to  do  any 
kind  of  work  I  think  that  yo  wilt  bee  the  vcfy  one  to  take 
liculd  of  it  I  am  so  oald  and  paratised  that  I  cannot  doo 
anything  and  I  will  give  you  a  good  show  for  thair  is  enoug 
in  it  for  five  hudcd  so  thair  is  no  yuse  of  one  man  making  a' 
hog  o(  himself  I  would  like  to  pnt  up  a  lite  road  wagon  that' 
will  run  without  steam  1  will  sen  you  a  ruff  drawing  of  my 
power  and  if  you  have  any  iydea  lakieuig  thold  of  it  please 
inlomi  nie  at  once  and  I  will  come  down  and  help  yo  through 
with  it  as  it  b  to  good  to  let  dy  with  out  giving  it  a  trial  I 
cannot  doolt  tor  the  want  of  money  if  it  is  posablc  for  yo 
to  doo  so  from  yours  respectfully. 
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OUR  FOREIGN  EXCHANGES. 


Two  German  Gasoline  Vehicles. 


just  as  in  Fr&ncc,  the  tendency  in  auluuiuUiic  circles  m 
Ocniiaity  appears  to  be  in  Ihc  tlirecuon  ot  neat  iwo-»eated 
carTiagc*  ai  a  reasonable  price  ibe  accgmpanying  tllustra- 
uoit  tritf.  1}  depicts  the  cictfant  velucie  of  Wis  kind  recently 
iniruduccd  by  ine  Oc&cll^chati  lur  Automubilwat£cnbau  Uy&' 
tcm  i-omzky),  oi  49  hranxosiiche,  Herlin,  W.  ihc  motive 
power  \i  a  iWQ-cyUnder  vertical  muior  ol  jH-h-P-.  ©*  wluch 
two  sccuonal  views  are  given  in  Figs.  2  and  3.  The  engine 
i&  nttcd  with  clixuical  ignition  and  water  jacketed  cylinucr^. 
An  interesting  Icaturc  01  the  motor,  which  rtm&  at  a  speed 
uf  irom  1,200  to  1,500  rcvoluuons  per  minute,  is  that  the  inlet 
valves  arc  mechanically  uperated.  For  the  purpose  ot  a  sure 
igiulioti,  the  inventor  bdbcvcs  a  straight,  narrow  igniting 
niubl  be  employed.  For  this  object  the  exhaust  valve  is  ar- 
ranged on  the  narrow  igniting  pa&siug  in  front  ot  the  suction 
valve,  ku  that  during  the  compression  stroke  oi  the  motor 
only  a  pure  mixture  exists  at  the  outermost  end  ol  the  igniung 
passage  over  the  valve.  It  will  also  be  noticed  from  Figs.  2 
and  3  that  the  valve  rods  lie  in  one  plane  with  the  vertical 
axis.  In  order  to  regulate  these  valves  tlic  controlling  levers 
connected  Uiereto  also  he  in  a  similar  vertical  plane,  and  are 
operated  by  a  common  cam.  The  cam  engaging  points  oi 
both  valve  levers  are  displaced  in  such  a  way  on  a  cenuic 
aiigic  oi  90  degs.  that  the  common  cam  serves  for  controlling 
both  inlet  and  exhaust  valves.  In  tlie  case  of  motors  pro- 
vided with  exhaust  silencers.  Herr  Loutzky  has  found  that 
a  back  pressure  is  exerted  on  the  exhaust  by  the  silencer.  To 
overcome  this  back  pressure  he  has  so  arranged  his  exhaust 
valve  that  it  is  opened  a  little  before  the  completion  of  the 
expansion  period,  allowing  a  portion  of  the  consumed  gases 
to  eicape  under  pressure,  with  Ihf  object  of  thus  quickening 
the  movement  of  the  exhaust  valve.  The  va]ve  controlling 
cam  is  provided  with  a  step,  which  operates  the  lever  of  the 
exhaust  valve,  while  the  shorter  projection  of  the  operating 
lever  of  the  inlet  valve  is  not  operated  by  this  step. 

The  engine  is  located  in  the  rear  of  the  frame  and  is  geared 
direct  by  spur  wheels  to  the  rear  axle.  Two  forward  speeds, 
a&  also  a  reverse  motion,  are  provided,  the  variable  speed 


IJCHT   GKmVAN   OASOLIIIIt  CAKRUOB. 

gear  being  controlled  by  a  single  levex  on  the  steering  pillar 
connected  up  to  friction  clutches.  The  gasoline  tank  is  located 
under  the  seat  and  has  a  capacity  of  30  liters.  The  water  cir- 
culation is  maintained  by  means  of  a  small  pump,  a  cooling 
coil  being  also  provided.  Steering  is  controlled  by  a  hand 
wheel,  while  a  device  is  also  provided  by  means  of  which  the 
motor  can  be  put  in  operation  from  the  conductor's  scat. 
.^mple  brake  power  is  provided,  while  a  foot  pedal  opens  the 
compression  tap  at  starting.  The  wheels  are  of  the  cycle 
type,  shod  with  pneumatic  tires.  The  weight  of  the  carriage 
complete  is  given  at  550  lbs. 
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Another  very  bteresting  vehicle  constructed  by  Heir 
LouUky's  company  is  the  motor  parcels  delivery  itlu»trated 
here,  several  of  which  arc  now  being  tried  by  the  Ccrman 
postal  authorities.  The  frame  of  the  vehicle  is  built  up  of  steel 
tubing.  The  parcels  box.  or  cbcst,  has  a  capacity  of  J4  cubic 
meter,  while  accommodation  i%  provided  at  the  rear  for  two 
persons.  The  parcels  box  ts  provided  on  one  side  with  dou- 
ble outwardly  opening  doors:  there  ts  a  shell  inside,  while  the 
top  is  railed.  The  speed  of  (he  motor  ranges  from  1,500  to 
1.800  revolutions  per  minute.  tl»e  inlet  valve  being  operated 
automatically.  The  motor  is  geared  direct  to  the  rear  axle 
by  means  of  a  two-speed  gear.  A  friction  clutch  is  also  pro- 
vided, by  means  of  which  the  motor  can  be  instantly  cut  out 
from  the  transmission  gear  Tlie  motor  is  arranged  to  be 
started  from  the  driver's  sea',  while  the  steering  is  controlled 
by  a  horizontal  hand  wheel  The  gasoline  tank,  which  has  a 
capacity  of  30  liters,  is  located  under  the  rider's  seat.  The 
water  ch'culation  is  maintained  by  means  of  a  small  pump,  the 
water  tank  and  cooling  coll  being  located  in  the  fore  part  of 
the  frame.  The  vehicle  is  ii  ft.  long  by  4  ft.  wide,  and  weighs 
about  780  lbs.  It  is  able  to  rarry  3  load  of  similar  weight,  and 
can  attain  a  maximum  si>eed  of  15  miles  an  hour. 


Nun^^esser  Sparking  Batteries. 


The  Nungesser  Portable  Rubber  Cell  closed  circuit  bat- 
trries  are  now  coming  into  favor  among  gasoline  vehicle  manu- 
facturers. On  account  of  their  Ions  life  and  strength.  00 
generator  is  said  to  be  required,  They  will  operate  either 
primary  or  Ruhmkorff  coils,  producing  either  a  "contact"  or 
a  "jump"   spark,   and.   according  to  the  experience  of  the 


Winton  Motor  Carriage  Co.,  will  last  on  the  average  about 
5,000  miles.  No  oil  Is  rc<]uired  on  the  surface  of  the  solution. 
and  the  cell  having  a  screw  top.  no  air  can  enter  or  liquid 
escape  after  the  top  is  screwed  down.  Oil  is  »a)d  to  be  a 
fertile  source  of  degeneration  in  batteries  of  this  class.  The 
special  agent  for  these  batteries  is  L.  H.  Allen,  2437  Michigan 
Ave.  Chicago.  III.,  whose  motto  is  "From  Factory  to  Con- 
sumer." 


Locke  Steam  Vehicle  Specialties. 


It  is  an  encouraging  sign  for  the  new  industry  when  con- 
cerns of  reputation  and  experience  like  the  Locke  Regulator 
Co.,  Salem,  Mass.,  join  the  procession.  The  Locke  Co.  have 
been  making  steam  specialties  for  more  than  30  years  and 
arc  therefore  well  qualified  to  supply  many  of  the  httings  re- 
quired for  steam  vehicles.  Tlicy  have  designed  eapecially  for 
ihii  service  a  line  of  gasoline  and  water  regulators,  pin  valves, 
water  relief  valves,  etc. 
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GASOUNB   KECULATOa. 


The  gasoline  regulator  acts  on  the  gas  after  it  has  passed 
through  the  hot  coils,  and  can  be  controlled  automatically  so 
as  to  shut  down  the  flow  when  the  steara  reaches  any  pres- 
sure desired,  but  docs  not  shut  olT  entirely  and  put  out  the 
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fire.  It  contains  the  same  metal  diaphragm  used  for  many 
years  with  succe&s  in  the  company's  Beats  All  reducing  valves 
and  pump  governors. 

llic  pin  valves,  made  ftquare  or  round,  have  ground,  seated 
unions,  finished  on  the  end  of  valve,  saving  joints  and 
soldering.  Wire  hand  wheels  are  furnished  instead  of  crank 
arms,  if  dc»ired,  to  avoid  burning  the  hands. 
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WATER   KEtlEP   V.^LVBS, 

The  water  regttlator.  to  keep  a  uniform  level  in  the  boiler, 
is  operated  by  a  copper  Heat  in  a  composition  chamber,  com- 
bined with  a  balance  valve,  such  as  is  used  on  the  Locke 
Damper  Regulator. 

WANTED.— l/o/.  I,  M.  /,  Vo/.  2,  Nos.  s,  ^.  ;.  S, 
p,  10,  and  Vol.  j^  No,  /.  A  new  number  of 
the  weekly  will  be  given  in  exchange  for  any  one  of 
these,  if  in  good  condition,  and  for  Vol.  1,  No.  1, 
four  numbers  will  be  given  if  in  good  condition. 
HORSELESS  AGE.  American  Tract  Society 
Building,  Nassau  and  Spruce  Streets.  New  York. 

Volume  I,  No.  1. 

PARTIES  having  copies  of  the  November,  189S, 
■  number  of  Thk  Horsei.ess  Age,  which  they 
an  willing  to  sell  or  exchange  for  later  numbers,  are 
nqiMsted  to  communicate  with  the  publisher^ 

CAN  TOU  QET  US  NEW  SUBSCRIBERS  ? 

Any  of  our  subscribers  who  are  willing  to 
solicit  subscriptions  for  The  Hok^lbssAge 
from  their  fellow  townsmen,  are  requested  to 
communicate  with  the  Editor. 

Subscribers  who  are  willing  to  act  as 

LOCAL  SUBSCRIPTION  AGENTS 
for  The  Horseless  Age,  on  a  commission  basis,  are 
requested  to  communicate  with  the  Editor, 


In  the  water  relief  toIvcs  the  upper  valve  lifts  like  a  safety 
valre  and  blows  directly  Ihrough  the  lower  one,  and  the 
lower  one  lifts  when  Iticre  is  an  accamulation  of  water  in  the 
lower  end  of  the  cylinder,  preventing  straintng  and  pounding. 

The  Liicke  C*.:  would  be  glad  to  correjpond  with  owners 
of  ^tcant  carriages  in  regard  to  the  regulation  of  the  water 
and  gasoUnc  supply. 


Low  Water  Alarm. 


Automatic  Water  Regulators  arc  much  sought  after  by  manv 
faciurers  of  ^leam  vehiclriv,  and  tiulte  a  number  of  such  devfcci 
are  bcinr;  offered  for  this  purpose.  Among  them  is  the  Low 
Water  Indicatt-r  made  by  the  Kitl*  Mfg.  Co,,  Oswego,  N,  Y. 
The  mechanical  construction  is  ver>'  simple.  The  compound 
levers  arc  attached  to  the  cover  of  the  column,  and  to  the  end 
of  the  long  lever  is  nitacheri  the  whistle  valve.  To  the  short 
lever  is  connected  the  rod  which  extends  nearly  to  the  bottont 
of  the  column  carrying  the  gravity  weight.  There  Is  a  small 
weight  on  the  long  lever  which  slightly  overbalancesibegravlty 
weight  when  submerged,  thereby  closing  the  valve  to  the 
whistle.  When  the  water  is  low  in  the  tioiler  it  also  falls  in  tlie 
column,  and  as  it  leaves  ihe  gravity  weight,  the  same  beipns  to 
pull  down  on  (he  compound  levers,  the  valve  opens,  and  the 
whistle  blows  the  alarm. 

It  can  be  tested  at  any  time  by  simply  opening  the  blow.on 
valve,  which  tries  the  indicator,  clears  oat  the  water  glaa»,-aad 
proves  that  everything  is  in  working  order. 

By  the  use  of  this  indicator  It  is  said  a  low  gauge  of  water 
may  be  safely  carried,  giving  greater  steam  space  and  dry 
steam,  thereby  requiring  less  fuel,  li  is  easy  of  access,  the 
mechanical  part«  being  attached  tu  ihe  cover  of  the  water 
column.  All  Ihe  internal  parts  may  l>c  taken  out  by  unscrewing 
the  bolts  which  fasten  down  the  cover;  and  the  whole  may  be 
replaced  in  a  few  moments. 
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No.  644.027-nj'drocarbon  Vaporircr  (or  Explosive  En- 
gines.— William  Baines.  Lrmdnn,  England.  Filed  Se]»t.  18, 
l»fcW.    Serial  Mo.  7.W.890.    (No  model.) 


Any  of  oursubscribers  who  arc  willing  to  solicit  subscriptions 
forTHK  IIORSKi.ESS  Age  from  their  (ellow  townsmen  are  re- 
quested to  communicate  with  the  Editor,  as  we  are  desirous  of 
entering  Into  business  relations  with  such  p«j|Ies, 
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Claim. — I-  In  a  device  of  the  character  described,  the  com- 
hiiMtion  with  the  casing  oE  an  exhatut  silencer,  having  an  in 
let  at  one  end  for  admission  of  exhaust  gase.s  and  an  outlet  at 
the  opposite  end  for  the  said  gases;  o(  a  partition.  F'  within 
the  casing;  a  second  partition,  F*.  forming  the  chambers  P  F*. 
communicating  «ilh  each  other  at  one  end,  the  chamber  F' 
communicating  with  an  inlet  fpr  the  explosive  charRc,  and  the 
chamber  F*  communicating  with  an  outlet  for  the  »aid 
charge. 

No.  643,627 — TranKTftitting  "Device  lor  Horseless  Carriages. 
—John  C.  Bleveney,  Newark,  N.  J.  Filed  May  10, 1899.  Serial 
No.  7t6;Zi2.    (No  model.) 

Claim.— 4-  The  combination  with  a  frame  having  a  pair  of 
driving  pulleys  dispo<ied  side  by  side  hi  said  frame,  of  an  end- 
less belt,  arranged  in  said  frame,  ^nd  over  said  pulleys  and 
m'jnng  in  opposite  direcliotis  on  ^atd  pulleys  to  effect  an  opi>o- 
siie  rotation  <>f  »id  pulleys,  and  a  clutch  armngcd  in  connec- 
tion with  a  sprocket  wheel  for  driving  the  wheels  of  the  vehi- 
cle, the  said  chitch  being  adapted  to  be  brt>ught  intu  clutch- 
ing fetation  to  one  or  the  other  of  said  pulleys  to  effect  a  re- 
verse moveincfit  of  the  yehiclf  without  changing  the  direc^on 
of  tnovemcnt  of  the  belt,  substantially  as  set  forth-t 


t^i" 


rf' 


"/- 


1^-1 


i'J  *'    K' 


^■» 


FSfL 


tH.  In  a  power  transmitting  device,  the  combination  with 
the  wheeled  and  spring  supported  body  a,  having  motor  e, 
slotted  oscillaling  arm,  and  swinging  frame  connected  to  said 
body  by  a  pendulous  rud.  g'.  rnd  8  for  holding  the  swinging 
frame  at  a  definite  dislancc  from  the  axle  of  the  wliecls  of 
said  body,  pulleys  and  an  endless  bell  arranged  on  said  frame, 
an  fnieiMating  arm  pivoted  upon  brarings  nn  the  vehicle  body, 
H  belt  clutch  operated  by  j^aid  ann,  a  nu^ior  operating  said  arm, 
a  shihtng  clutch,  a  lever  operating  the  same,  a  thrcided  and 
grooved  rod,  t.  operating  the  shifting  clutch  and  swinging 
frame,  sprocket  wheels,  t'  and  Q,  chains  and  means  for  operat- 
ing said  chains. 

No.  64.^865 — Controller  for  Electric  Automobiles. — Chas.  G. 
Burrows.  Windsor,  Conn.,  assignor  to  the  Eddy  Electric  Man- 
ufaciuring  Co ,  same  place.  Filed  Nov,  15,  1899.  Serial  No. 
7.^7.112.     (No  model.) 

Claim.— i.  An  electrical  controller,  consisting  of  a  support- 
ing frame,  terminals  held  by  a  frame,  a  drum,  contacts  carried 
by  the  drum  in  position  to  be  engaged  with  the  terminals,  a 
handle,  a  plate  connected  wEth  the  drum  and  osciUatcd  by  the 
handle,  sprtngi  made  tense  by  the  oscillatioti  0}  the  plate,  and 
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lugs  adapted  to  obstruci  the  forward  movement  of  the  plate 
until  a  spring  has  been  made  tense. 

\'o.  C43.8S4— Electric  Motor  Wheel.— James  T.  Whitaescy, 
Elizabeth,  N  J.  Filed  June  a6,  1899.  Serial  No.  721,955. 
(No  model.) 

Claim. — 2.  An  electric  motor  wheel  for  vehicles,  compris- 
ing a  stationary  axle,  a  stationary  elect rodynamic  element  se- 
cured to  said  axle,  two  hubs,  one  on  each  side  of  said  clement, 
webs  secured  to  said  hubs,  a  tire  carried  on  the  peripheries  of 


-.-£■  i: 


jr  J"-<3 


v"J 


.'--■-..  ^ 


said  webs,  moving  electrodynamic  elements  secured  to  said 
webs  on  each  side  of  the  stationary  clement,  and  means  for 
axially  adjusting  the  hubs  in  order  to  maintain  the  proper 
alignment  of  the  parts  and  a  predetermined  air  gap  between 
the  stationary  and  the  moving  electrodytiamic  elements. 
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No.  643,357 — Motor  Carriage.— Elmer  A.  Spcny,  Qeve> 
land,  O.    Application  filed  S«pt.  il,  1899^ 

The  drawing  shawi  a  sectional  diagramraaric  view  of  a  por- 
tion of  ihc  front  end  of  the  buggy,  L.howing  the  split  dasher 
with  hinRcd  portion  swung  out,  affording  ready  access  to  the 
carriage  by  means  of  the  steps,  as  Indicated.  Access  is  facil- 
itated by  the  gra&ping  handle  G.  located  upon  the  da&her 
par*.  The  front  axle  of  the  carriage  will  be  understood  to  be 
non-swiveling  .  The  spring  attachment  as  now  appearing  in 
the  drawing  is  of  the  usual  arrangement  where  a  non-swtvel- 
ing  axle  is  employed  constituting  a  direct  connection  from 
the  axle  B  to  the  end  of  the  spring  yoke  located  directly  ibove 
it 


J"  is  the  floor  of  the  carriage,  supplied  with  the  dasher  A. 
with  the  swinging  portion  A'.  The  stationary  portion  may 
support  the  controller.  The  moving  portion  is  supplied  with 
handles  and  catch  or  lock  a  and  hinge  a'.  Tlic  steps  c  c  arc 
hinged  on  a  bracket  c',  suitably  fastened  to  the  non-swiveling 
axle  B.  The  steps  may  be  thrown  up  by  any  suitable  ar- 
rangement, either  manually  actuated  or  automatically,  by  the 
closing  of  the  door-shaped  dasher  part  A',  by  impinging  on 
the  link  L,  provided  at  the  top  with  roller  and  hinged  at  the 
lower  end  to  a  lever  f,  which  is  suitably  connected  to  one 
or  both  of  the  steps  by  any  suitable  connection,  preferably 
through  a  resilient  medium  c. 

No.  643.S13— Igniter  for  Explosive  Engines. —Fred  J. 
^fiicey,  Ontonagon,  Mich.    Application  filed  Aug.  26,  1898. 

Fig.  t  is  a  side  elevation  and  partial  section  of  an  engine 
having  the  device  applied  thereto. 

The  firing  device  is  adapted  to  be  attached  to  any  of  the 
explosive  engines  ordinarily  used,  whether  using  gas  or  oil. 

The  object  of  the  invention  is  to  insure  bright  contacting 
surfaces  upon  the  contact  points  or  firing  pins,  so  that  the 
spark  is  always  certain. 

The  engine  herein  shown  has  a  cylinder,  B,  mounted  upon 
a  frame.  A,  and  the  explosive  mbcture  is  conducted  to  the 
cylinder  through  a  pipe,  E.  which  has  two  pipes.  E'  and  E*. 
respectively,  leading  to  opposite  ends  of  the  cylinder. 

The  type  of  engine  herein  shown  is  double  acting — that  is. 
produces  an  explosion  in  each  end  of  the  cylinder 

The  cylinder  is  provided  with  a  boss.  I.  having  a  suitable 
guide  formed  thereon  adapted  to  receive  a  block.  V,  and  to 
guide  the  same  in  a  straight  line  between  the  two  firing  cham- 
bers. This  block  is  provided  with  a  hole  adapted  to  receive 
the  bar  J.    The  bar  J  is  provided  with  longitudioally  extend- 
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ing  grdovcs,  J',  which  are  given  a  slight  ^iral  twist,  so  (hat 
if  the  bar  is  given  movement  longitudinally  relative  to  the 
block  r  it  will  also  be  given  a  slight  twisting  or  turning  move- 
ment, it  being  of  course  understood  that  the  block  I'  is  pro- 
vided with  a  protection  of  some  sort  which  will  engage  the 
grooves  in  the  bar. 

The  block  I'  is  reciprocated  by  means  of  a  link,  L,  which 
is  provided  with  the  usual  block  T^'.  said  block  being  monnted 
upon  a  pin  L*.  carried  by  the  block  I.  The  link  L  is  re- 
ciprocated by  mems  of  two  eccentrics,  D  and  D'.  which  are 
mounted  upon  the  engine  shaft  C  and  are  connected  with  the 
links  by  means  of  rods  A  and  d*.  By  shifting  the  link  «o 
as  to  engage  opposite  ends  thereof  with  the  block  L'  the 
time  of  action  of  the  firing  pins  may  be  changed,  so  that  the 
engine  will  be  reversed  to  turn  in  opposite  directions. 

The  bar  or  rnd  J  is  screw  threaded  at  each  end  and  has 
nuts,  k,  screwed  (hereon  and  acting  as  adjuHablc  stops  for 
spiral  springs.  K,  which  surround  the  end.*  nf  the  rod  or  bar 
between  the  ntitu  and  the  ends  of  the  block  I'.  These  springs 
serve  to  normally  hold  Ihe  rod  in  a  central  position  relative  to 
the  block,  but  will  yield  when  the  end  o(  the  rod  or  the  firing 
pin  comes  in  contact  with  any  fixed  object.  By  this  means  the 
firing  pin  15  not  rotated  until  it  has  contacted  with  its  eo- 
operating  firing  pin, 

The  block  T'  has  a  little  nvertravel — that  »s.  travels  f- 
fban  i.*  necessary  to  bring  the  firing  pin  !n  actual  c-  ■; 
This  flight  ovcrtravel  thus  causes  a  flight  turning  movr- 
ment  nf  the  firing  pins  after  their  ends  have  comr  (n  eon- 
tact.  Thi«  turning  mo\-emcnt  is  FufPcient  to  rub  off  any  dir* 
which  may  hr  deposited  upon  the  ends  of  the  pins  or  anr  oxid 
which  mav  form  thereon,  and  thns  constantly  maintain  1 
briffht  surface.  As  a  result  of  this  the  spark  is  produced  with 
ahsniute  certainty  whenever  the  pins  come  in  coniari  amf  !« 
nf  such  character  as  to  insure  explostops  of  the  gaseous 
mixture. 
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No.  643. 1 3<>— Power  Traitsmittios  Device. — ^Ttaaddciu  W. 
Hccrniaiu,  Chicago,  III.    Application  51ed  May  29,  1899. 

Fig.  4  ta  a  broken  view.  Iti  horizoriul  section,  through  the 
power -mnsmitting  devices  embodying  the  principles  of  my 
taventiou.  Fig.  S  is  a  transverse  section  o[  the  same  on  die 
lint  S  S,  Fig.  4,  looking  in  the  direclion  ol  the  arrows.  Fig. 
6  is  a  similar  view  on  lite  line  6  6,  Fig.  4,  looking  in  the  direc- 
tloa  oi  the  arrows. 


In  the  particular  form  of  construction  and  arrangement  il- 
lustrated in  Fig.  4,  to  which,  however,  the  invention  is  not 
limited  or  restricted,  the  shaft  to  be  driven  is  composed  of 
the  independent  sections  L>  E.  Upon  section  U  oi  the  shaft 
to  be  driven  is  mounted  to  loosely  revolve  a  sleeve  F,  aud 
formed  with  or  carried  by  said  sleeve  F  is  a  bevel  gear  G- 
Upon  section  E  of  the  driven  shaft  is  similarly  sleeved  lo 
revolve  freely  thereon  a  sleeve  H,  having  formed  thereon 
or  carried  thereby  a  similar  bevel  gear.  J,  corresponding  in 
size  and  arrangement  to  bevel  gear  G.  Suitably  arranged 
with  the  axis  thereof  at  right  angles  to  the  axis  of  the  driven 
shaft  are  one  or  more  studs  K,  carrying  a  bevel  gear  L.  ar- 
ranged to  intcrmcsh  at  opposite  sides  with  said  bevel  gears 
G  J,  respectively.  Suitably  spUned  to  rotate  wilh  the  section 
D  of  the  driven  shaft  is  a  gear  M.  Similarly  a  gear  N  of  sim- 
ilar size  and  arrangement  is  sphned  to  rolale  with  the  sec- 
tion £  of  tlie  driven  shaft,  and  mounted  upon  stud  K  to  freely 
rotate  thereon  a  gear,  O,  arranged  to  mesh  at  opposite  sides 
Willi  said  gears  M  and  N,  respectively. 

When  rotation  is  imparted  to  gears  G  and  J  at  the  same 
speed,  the  gear  L,  intemiesbing  tiiercwilh,  will  be  axfally  rt>- 
tated,  while  the  supporting  stud  K  will  be  held  against  move- 
ment. If,  however,  the  relative  speed  of  roiation  of  gears 
J  and  G  be  varied— that  is.  if  one  of  said  gears  be  rotated 
taster  or  slower  than  the  other — to  compensate  for  such  varia- 
tion the  stud  K  will  be  swtmg  or  rotated  about  the  axis  of  the 
driven  shaft — that  is,  in  a  plane  intersecting  ftuchaxisat  right 
angles — and  in  a  direction  corresponding  to  the  direction  of  ro- 
tation of  the  gear  G  or  J.  which  has  the  greater  speed,  and  the 
travel  of  said  stud  K  about  the  axis  of  the  driven  sliaft 
through  the  engagement  of  the  gear  O  thereon  with  the  gears 
M  K  on  the  sections  D  £  of  the  driven  shafts  effects  a  ro- 
tation of  the  driven  shaft,  and  the  speed  of  rotation  thus  im- 
parted to  the  driven  shaft  will  be  equal  to  one-half  the  differ- 
ence in  speed  of  the  gears  G  J.  Thus  it  will  be  seen  that  by 
imparting  a  greater  speed  to  gear  J  ihe  driven  shaft  may  be 
operated  in  one  direction,  and  by  imparting  the  greater  speed 
to  gear  G,  said  driven  shaft  will  be  actuated  in  the  opposite 
direction,  and  the  speed  of  rotation  or  movement  of  the  driven 


shaft  in  cither  direclion  will  be  equal  to  one-half  the  difference 
in  iclativc  speeds  of  said  gears  G  and  J.  The  speed  and  direc- 
tion of  movement  of  the  driven  shaft  may  be  easily  regulated 
by  merely  varying  the  speed  of  relative  rotation  of  the  gears 
G  and  J  or  locked  against  rotation. 

In  order  to  secure  the  desired  variation  in  speeds  of  relative 
rotation  ot  gears  G  and  J,  it  is  only  necessary  to  move  pin  or 
stud  to  toward  or  away  from  the  axis  of  rotation  of  the  driver 
disks  T  T*.  Thus  a  speed  reduction  is  secured  between  the 
constantly  driven  gears  T  T'  and  Ihe  gears  S  S',  while  the 
relative  speeds  of  gears  B  and  C  remain  constant  By  mov- 
ing pin  or  stud  10  laterally  with  respect  to  itself,  and  toward 
the  axis  of  rotation  of  the  driver  disks  T  T',  it  will  be  seen 
that  the  contacting  peripherics  of  said  driving  disks  approach 
nearer  and  nearer  to  the  center  or  axis  of  rotation  of  the  in- 
termediate disks  r2  13  12'  13'.  rtius  changing  the  relative 
speeds  of  rotation  of  said  driver  disks  T  T"  and  said  inter- 
mediate disks  by  increasing  the  speed  of  the  intermediate 
disks.  The  same  movement  of  stud  or  pin  10  wilt  cause  the 
peripheral  contact  surface  of  gears  S  S'  to  approach  the  per- 
iphery of  the  intermediate  disks  12  13  is*  13',  thus  changing 
the  relative  speeds  of  rotation  of  the  intermediate  disks  and 
of  the  driven  disks  S  S'  by  i'  ilie  speed  of  the  latter, 

and  hence  securing  a  double  ;  ;   speed  from  the  driver 

disks  T  T*  to  the  driven  disks  S  S'.  Similarly,  when  pin  or 
stud  10  is  moved  in  the  opposite  direction,  the  reverse  of  the 
above  operation  takes  place— that  is.  a  double  reduction  in 
the  relative  speed  of  rotation  of  gears  5  S'  with  respect  to  the 
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driver  disks  T  T',  is  secured.  In  ibis  manner,  by  merely 
movinjf  the  pin  or  support  lO  laterally  with  respect  tu  tlscH  in 
one  direction  or  the  other,  tlic  relativt:  speed  uf  rotation  of 
bevel  gears  G  and  J  inuy  be  regulated.  Tlic  pin  or  stud  to 
may  be  mounted  for  movement  in  the  manner  mdicaicd  iu  any 
suitable  arraugcmeut.  Id  the  form  ahown,  said  inn  is  car- 
ried in  tlie  end  oi  links  ;;i  jj,  suitably  hmgcd  or  mounted  in 
an  adjacent  part  ol  the  casing  or  framework,  thus  aiabling 
the  intermediate  friction  disks  to  be  vibrated  toward  or  from 
the  driver  and  driven  gears. 

No.  642,943— February  6,  1900.  G.  E.  Whitney  and  H.  How- 
ard, Boston  and  Brookline,  Mass.  Motor  vehicle. 
Figure  1  is  u.  top  or  pl»n  view  of  a  suflicient  portion  of  a 
motor-vehicle  and  motor,  the  body  of  the  vehicle  being  shown 
and  the  fced-waier  tank  partially  broken  out.  Fig.  2  is  an 
enlarged  detail  in  section  of  the  ihrcc-way  cock  for  control- 
ling the  ieed-prcssure  on  the  hquid  fuel.  Fig.  3  is  an  en- 
larged detail  in  elevation  of  a  portion  oi  the  apparatus  shown 
in  Fig.  I,  to  be  rifcrrcd  to.  A  pipe  c,  Kig.  i,  leads  from 
ihe  receptacle  C  to  the  furnace  of  the  motor  (not  shown  in 
detail),  at  which  tlie  fuel  is  to  be  utilized. 

As  to  the  operation  of  the  apparatus  herein  illustrated, 
the  nccchsary  fecditig  pressure  on  the  fuel  is  generated  by 
the  pump  P  when  it  is  desired  to  first  start  the  motor,  and 
thereafter  the  pressure  is  generated  or  maiuiaincd  by  or 
through  heating  of  the  liquid  fuel  m  the  receptacle  C,  the 
apparatus  shown  being  adapted  to  heat  such  receptacle  by  the 
rise  in  temperature  of  the  feed-water  due  to  passage  of  tlie 
motor-cxhaiisl  to  the  bends  d'.  After  the  apparatus  has 
been  running  and  has  been  brought  to  a  standiitill  there 
would  be  no  exhaust,  and  the  water  in  the  tank  would  grad- 
ually cool,  with  a  consequent  reduction  of  the  feed-pressure 
on  Ihe  fuel,  and  to  obviate  llic  use  uf  the  pump  ur  other 
manual  pressure-generator  to  restore  such  pressure  and  also 
maintain  the  motor  in  condition  for  instant  u-ic  means  arc 
provided  for  maititoining  the  requisite  fuel-feeding  pressure 
by  or  through  the  thermal  action  of  the  live  steam  or  other 
medium  of  the  motor.  For  this  purpose  connect  the  steam- 
space  of  the  boiler  M  and  the  pipe  d  by  a  branch  d".  Figs. 
1  and  3,  a  valve  d"  in  the  branch  permitting  the  live  steam 
to  pass  to  the  pipe  d  or  cutting  off  communication  between 
said  pipe  and  the  branch,  as  would  be  the  case  when  the 
apparatus  is  running  under  ordinary  conditions.  Obviously 
the  ihrec-way  cock  T  must  be  so  turned  to  prevent  the  pass- 
age of  the  live  steam  from  the  branch  d**  out  through  the 
stack  when  feeding  pressure  is  generated  by  the  described 
action  of  live  steam. 
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From  the  foregoing  description  it  will  be  obvious  that  the 
heating  of  the  liquid  fuel  will  tend  to  vaporize  a  portion 
thereof  with  an  attendant  creation  or  gcnvralion  of  pressure, 
this  pressure  being  utilized  to  effect  the  feed  oi  the  fuel  to  the 
combustion-puini,  and  the  pressure  increases  or  decreases 
with  the  rise  ur  (all  of  the  temperature  tu  which  the  mam 
body  of  the  liquid  fuel  is  subjected. 

It  wdl  be  manliest  from  tlic  foregoing  descriptioa  and  (he 
drawings  that  the  heating  of  the  fuel  to  vaporize  a  portion 
surficient  to  exert  feeding  pressure  upon  the  fuel  is  cffectei] 
by  the  application  of  heat,  whatever  be  the  mcaiu  of  so  apply- 
ing the  heat^  exiraneously  to  the  receptacle  tn  wtiich  the 
liquid  fuel  is  contained. 

The  regulation  of  the  temperature  is  controlled  by  the 
ihrcc-way  cock  T,  as  by  means  of  the  Utter  the  heaiiog 
medium  can  be  directed  wholly  to  the  pipc-bcnds  or  partly 
thereto  aud  partly  to  the  stack  of  the  motor,  or  ii  may  be 
shut  ofT  altogether  from  the  bends  and  directed  wholly  to 
the  stack. 

Referring  to  Kig.  a,  the  valve  t  of  tlie  three-way  cock  is 
provided  with  ports  i'  t'  t*.  so  constructed  ind  arranged  that 
the  described  operation  ut  the  cock  will  cficct  the  doircd 
results. 

Nine  claims.    Application  filed  February  4,  1899. 

No.  643.258— Motor  Vehicle.— Elmer  A,  Sperry,  Cleveland. 
O.    Application  filed  Aug.  25.  1898. 

Fig.  1  is  a  sectional  view  of  motor  bousing  and  gearing; 
Fig.  2,  a  detail  of  the  housin^^,  showing  ventilating  passages; 
Fig.  3.  a  diagram  showing  arrangement  of  the  control  and 
lock  for  the  chain  gear  devices.  Fig.  4  is  a  diagram  shuwing 
the  manipulating  devices  mounted  upon  the  body  connected 
with  and  operating  pant  of  the  motor  gearing.  Fig.  5  is 
supplcmcatal  to  Figs,  i  and  3,  being  a  section  through  the 
inleimediate  shaft,  showing  change  gear.  Ftg.  6  is  a  general 
view  of  the  supporting  truck  and  axle  gear. 

Referring  now  to  Fig.  i,  let  A  .ind  A'  represent  the  mem- 
bc''s.  respectivel),  uf  a  compound  axle  and  a  plancury  gear 
arrangement.  (Shown  in  more  genera)  view  in  Fig.  6,)  To 
these  shafts  arc  connected,  respectively,  gears  -meshing  irith 
revolving  pinions,  all  within  the  oil  housing  B,  furnished  wilb 
oil  plug  a.  The  housing  will  be  seen  to  consist  of  the  ex* 
tended  web  of  the  gear  C,  which  meshes  with  the  pinion  D,  all 
wUhin  the  inclosing  housing  a'.  The  pinion  D  is  motmled 
upon  a  .Oiaft,  D',  which  in  turn  is  mounted  within  the  tnolof 
housings,  which  receive  support  from  the  journals  A"  A". 
mounte<l  upon  the  compound  axle.  The  motor  housings  E 
are  secured  to  the  cirailar  journal  case  A"  by  two  surfaced 
recesses,  preferably  parallel  with  the  axis,  (or  holding  the 
parts  accurately  in  line,  being  clamped  by  suitable  bolu 
(shown  at  E'  K'.)  The  shall  D'  is  preferably  supplied  with 
a  driving  gear  b,  which  meshes  with  the  motor  pinion  b*.  A 
mechanical  cUiich  or  brake  is  shown,  consisting  of  the  disk 
b",  co-operating  with  the  bevel  face  witliin  the  gear  at  b'  and 
supported  by  pins  c  c,  which  slide  in  the  yoke  c',  suitably  at- 
tached to  the  motor  frame  or  housing  E,  and  serving  at 
its  center  to  hold  a  rotating  screw-threaded  shah  c",  rotated 
by  the  arm  c*.  the  screw  threads  operating  to  ioscrt  and  with 
firaw  ilic  conieal  friction-disk  b".  All  is  preferably  s«r- 
mundcd  by  the  housing  b*.  separable  at  b'.  The  other  end  of 
tlu-  shaft  D'  is  socketed  for  the  reception  of  the  rod  d.  fitted 
to  slide  within  the  socket.  The  pin  d'.  carried  by  the  rod  d  ^J 
extends  laterally  through  an  elongated  slot  (clearly  seen),  hn*  ^M 
ing  its  ends  securely  fastened  within  the  internal  clrcolar  groove 
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(dearly  seen  at  d").  The  rod  d  In  moving  backward  and  for- 
ward thus  serves  to  move  the  pinion  D,  which  is  Inose  upon 
the  shaft  D',  out  of  and  into  engagement  with  the  clutch  D", 
rigidly  attached  to  shaft  D'.  This  clutch  may  be  of  any  suitable 
construction — such,  for  instance,  as  a  friction  clutch — but  I 
prefer  lo  UKe  the  positive  jaw  clutch  shown,  so  ihal  when  the 
pinion  U  is  slipiwd  lo  the  left,  as  shown,  it  is  free  from  the 
clutch  and  to  tlie  right  it  is  in  engagrmcnt  therewith.  The 
pinion  is  moved  by  swinging  cam,  F',  mounted  upon  the  cam 
lever  F,  swinging  about  h  pivot,  F",  reference  to  which  will 
be  made  later. 
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Attention  if  called  to  the  fact  that  the  pinion  D  is  in  a 
position  difficult  of  lubrication,  which  is  required  when  same 
is  free  upon  the  shaft.  This  of  necessity  is  done  away  with 
by  supplying  it  with  a  roller  bearing,  consisting  of  a  circular 
roll  of  needles  (indicated  at  d'),  this  style  of  bearing  being 
also  adapted  lor  longitudinal  motion  upon  the  shah  neces- 
sary in  litis  instance. 

The  sh.ift  D'  is  supplied  with  the  rigidly  attached  gear  DV 
(Clearly  seen  in  Figs.  i.  y  and  5)  This  gear  is  organized  to 
mcfh  with  gear  D*  on  a  swiiitiing  shaft  D'  (clearly  seen  in 
Fig  5),  being  pivoted  at  F"  in  the  housing  E,  and  being  man- 
ipulated by  lever  F,  which  attaches  to  pivot  F"  outside  the 
housing.  Integral  with  the  gear  D*  and  rigidly  attached 
thereto  is  gear  D*,  which,  together  witli  D*.  is  organized  to 
turn  loosely  upon  the  shaft  D*.  and  which  is  organucd  to 
mesh  with  master  pinion  D,  mounted  loosely  upon  shaft  D'.   It 
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will  be  seen  that  by  use  of  lever  F  the  shaft  D*  is  swrang  into 
and  out  uf  mesh  or  operative  engagement  with  their  co- 
operating gears,  and  at  the  same  time  the  master  gcax  D  may 
be  made  to  engage  and  disengage  with  its  co-oprrating  clutch 
D  '  by  means  of  the  cam  F'  (clearly  seen  in  Figs,  i,  3  and  5), 
which  is  mounted  upon  lever  F'  and  moves  iherewith.  This 
cam  engages  rod  d.  provided  witli  an  engaging  pin  d*,  man- 
ipulating the  rod  d  longitudially  within  the  soclteted  shaft  D' 
and  thn<i  maniptdaiing  one  member  of  the  co-operaiing 
clutches.  The  arrangement  shown  in  the  drawings  coiitcm- 
ptate&  the  movement  of  the  loose  pinion  D  longitudially  upon 
the  ihaft.  so  that  the  engaging  teeth  may  be  engaged,  and 
this  action  will  be  seen  to  occur  at  the  same  time  that  the 
throwing  in  and  out  of  engagement  of  the  gears  upon  the 
sliaft  D*  takes  place,  the  cam  slot  t>eing  of  such  contour  that 
the  action  \^  not  simultaneous  with  the  actual  engagement  of 
the  gears,  but  rather  occurs  dissimultaneously  or  successively, 
the  clutch  being  disengaged  befnir  the  geari  arc  engaged, 
and  vice  \crsa. 

In  Fig.  5  is  seen  the  lateral  jtin  d',  which  serves  lo  conned 
the  ro«J  'I  with  the  cam  F'.  The  contour  of  this  cam  is  plainly 
seen  in  the  figures  and  operates  to  engage  the  pinion  D  with 
its  clutch  U"  and  with  its  co-operating  gear  alternately,  there 
Seing  a  position  where  both  are  disengaged.  1  hero  being  « 
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region  in  the  center  part  ol  the  cam  where  one  is.  disengaged 
before  the  other  is  engaged,  where  the  pinion  is  cntirdy  bee 
irom  either. 

Owing  to  the  uiecbanicaJ  sirains  brought  to  be^  upoD  the 
lever  h  and  us  cunnccted  parts  a  mcciiauical  lock  is  used 
(.shown  by  the  iaich  c  and  its  co-operating  suiiooary  part  e"), 
having  an  undercut  pawl  pivoted  upoo  the  lever  i*  at  e',  en- 
gaging the  finger  c\  The  hugcr  e'  ts  pressed  upon  at  one 
side  by  a  spring  e*  and  upon  the  other  side  engages  a  pin  U 
connected  rigidly  with  ibc  rod  i'.  The  pin  I  sUdes  in  a  slot 
(shown  in  dotted  lines  at  F*,  coostituting  a  lost-motion  de- 
vice) in  the  head  of  the  lever  F,  so  that  the  pin  f,  after  uavd- 
ing  a  short  distance^  comes  into  rigid  engagement  with  the 
lever  in  either  one  or  the  other  direction.  The  rod  V  is  man- 
ipulated by  any  suitable  device  located  in  the  carriage,  pref- 
erably in  the  body  X — as,  for  iiistajice,  the  handle  G,  locked 
by  the  notches  G',  as  shown,  and  connected  to  the  rod  1'  by 
any  suitable  means — such,  for  instance,  as  the  bell  crank 
lever  G",  pivoted  at  G*.  In  case  the  manipulator  G  is  upon 
the  vehicle  body  X  it  is  found  desirable  and  in  fact  necessary 
that  some  sort  of  resilient  or  yielding  connection  be  supplied 
between  the  lock  handle  upon  the  body  and  the  operated  de- 
vice secured  to  the  axle  A.  This  is  shown  in  Fig.  3  by  the 
spring  I",  which  presses  against  the  end  of  tlie  rod  f,  the 
motion  being  limited  by  tlic  slot  and  pin  shown  at  f. 

Within  tlie  vehicle  body  X  is  monnted  the  controller  for 
the  motor  M  (.indicated  at  H),  pivoted  so  as  to  revolve  in 
journals  H'  H'  and  supplied  at  some  point  in  its  moving 
system— for  instance,  at  the  base  of  the  cylinder — with  a  disk 
g,  having  notches,  one  of  which  is  shown  at  g',  and  whidi 
serve  to  allow  the  segment  G*  to  pass  freely.  The  segment 
G*  forms  a  part  of  the  manipulating  system  or  connection 
for  the  compound  gear,  as  described  above.  It  will  be  seen 
that  when  the  controller  is  so  turned  that  a  notch  g'  is  pre- 
sented in  the  path  of  the  segment  G*  the  handle  G  may  be 
manipulated  freely,  but  if  the  controller  is  not  so  turned  that 
a  notcb  is  present,  the  handle  G  is  locked,  and  this  locking 
action  may  take  place  in  either  of  its  extreme  positions.  Tliis 
position  I  will  denominate  as  that  in  which  the  controller  is 
out  of  action — viz.,  when  the  segment  G*  is  allowed  to  pass 
frtely,  and  it  will  be  seen  that  when  the  segment  is  only  par- 
tially turned  the  controller  will  be  locked  in  this  position  or 
locked  out  of  action  and  prevented  from  turning  into  any  one 
of  its  active  positions.  Moreover,  it  will  be  noticed  that 
should  the  operation  of  the  handle  G  be  stopped  in  the  middle 
of  its  excursion-'Say  at  notch  indicated  at  G' — the  segment  G* 
will  then  be  found  only  part  way  through  tlie  notch,  tliercby 
effectnaUy  locking  the  controller  H  from  rotation  in  cither 
direction,  as  above  referred  to.  Of  course,  the  notch  g'  may 
be  a  wide  one.  so  that  the  lock  is  cflfectual  only  in  one  direc- 
tion without  departing  from  the  spirit  of  the  invention. 

In  or  about  the  vehicle  and  within  operating  distance  of 
the  manipulating  handle  G  or  its  connected  parts  is  the  limit 
Switch  or  automatically  operating  self-releasing  cut-off  or 
cut-out.  The  operation  of  this  device  is  well  known  and  may 
be  briefly  referred  to  as  follows: 

The  magnet  i  when  energized  retracts  its  hooked  arm- 
ature i-,  pivoted,  as  shown,  against  the  spring  i",  which  has 
a  predetermined  tension.  The  hook  co-operates  with  the  nose 
i'  of  the  lever  j,  which  also  is  furnished  with  the  retractile 
spring  y.  The  stationarr  contact,  which  may  be  inserted  with 
the  magnet,  is  shown  at  k.  and  co-operates  with  the  contact 
k*,  mounted  upon  the  lever  j.  When  these  contacts  are 
closed,  the  circtiit  ta  complete,  and  the  book  i'  engages  the 


nose  i*  and  holds  the  contacts  in  dosed  circuit  rdation  igajnsi 
the  tension  of  the  spring  j'.  Whenever  the  current  increases 
beyond  a  certain  strength,  the  booked  armature  i'  is  retnctcd, 
releasing  the  lever  j  and  allowing  the  spring  j'  to  open  the 
conucts  k  and  k".  I  prefer  to  re-engage  the  cm -off  cooocu 
or  close  the  circuit  by  a  movement  of  the  handle  G  lor  the 
following  reasons,  among  othen:  first,  the  double  use  of  lh( 
same  handle  simplifying  construction  and  operation,  and. 
second,  when  the  limit  switch  or  cut  off  operates,  it  iodicate*  | 
that  an  tactra ordinary  demand  is  being  made  upon  the  motor 
anfl  may  be  made  to  indicate  that  the  compound  gear,  wbidi 
greatly  increases  the  leverage  of  the  motor  over  the  bad. 
should  be  called  into  operation,  and  it  is  natural  ilut  the  samr 
handle  be  made  in  this  way  to  accomplish  bcAh  purposes— 
viz.,  that  ol  increasing  the  power  for  the  motor  over  the  load, 
and  thereby  correcting  (he  cause  and  re-establishing  the  or- 
cult,  so  that  its  operation  may  again  go  forward. 

The  motor  is  ol  any  ordinary  construction,  being  cylindrical 
or  rectangular  in  the  main  body  (shown  at  M)  and  i&  pro- 
vided with  two  lateral  faces  at  M'  M'.  To  these  faces  art 
attached  the  ordinary  motor  housings  £  E,  which  serve  to 
shield  the  Geld  windings  and  support  the  bearings^  as  is  well 
known  in  the  art.  The  upper  part  of  the  forward  and  real 
wall  of  this  motor  housing,  togelhcr  with  the  top.  is  showD 
at  L.  Fig.  2.  Here  also  arc  shown  three  screws,  by  means  ol 
which  the  housing  is  attached  to  the  face  M'  of  the  motor  M. 
The  only  special  feature  to  which  attention  Is  desired  to  be 
called  in  this  connection  is  that  these  housings,  while  other- 
wise entirely  inclosing  the  motor  and  gearing  in  any  of  tlic 
ordinary  well-known  methods,  are  provided  with  apertures 
for  ventilation  (shown  at  I  I  1),  which  are  in  the  bottom  and 
preferably  forward  in  reference  to  the  carriage  axle  A  A'. 
These  apertures  are  shown  as  covered  with  gauze  or  other 
means  for  preventing  the  sudden  inrush  of  water  or  "splash" 
of  water  or  saturated  mud,  and  in  the  upper  pari  of  the  hous 
ing  (illustrated  in  Fig.  2)  is  a  co-operating  discharge  aperture 
(indicated  at  I')  which,  as  will  be  seen,  is  located  in  the  upper 
part  of  the  housing  and  to  the  rear.  The  relative  locations 
of  these  apertures  in  the  housings  arc  for  the  purposes  of 
facilitating  the  ventilation  and  cooling  of  the  motor.  1 

The  running  frame  of  the  vehicle  is  clearly  indicated  in 
Fii?.  5.  and  the  spring  support  between  the  running  gear  and 
the  body  is  dearly  indicated  in  Figs.  5  and  6.  A«  attention 
is  especially  called  to  the  fact  that  when  the  body  is  mounted 
upon  springs,  as  shown,  and  a  part  of  the  mechanism  lying 
in  the  body  is  to  be  connected  with  3  device  mounted  upon  (he 
running  gear  some  portion  of  the  operating  connection  should 
be  supplied  with  a  resilient  feature.  This  has  been  illustrated 
and  described,  and  will  be  pointed  out  in  the  claims. 

From  Ihc  different  diameters  of  the  gears  D\  D*,  D'  and  D 
increased  leverage  from  their  use  will  readily  be  understood. 
It  will  also  be  seen  that  the  pinion  D  serves  two  other  gcari 
— viz.,  being  in  constant  engagement  with  the  main  ilrivitu- 
gear  C.  and  also  at  times  with  the  gear  D*. 


UNITED  STATES  DESIGNS, 

No.  642.706. — February  6,  igoo.    Antonio  T*.  Navone,  Cilts- 

toga.  Cal..    Gas  engine. 

The  inventor  has  a  double-acting  engine;  the  charge  betnff 
compressed  outside  the  cylinder  by  a  blast  apparatus,  thovgli 
the  device  can  be  used  as  any  other  common  form  of  g^t 
engine  when  the  motor  may  be  started  at  any  time,  as  when 
the  air  reservoir  may   not  be  charged.     The  exhaust  takff 
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place  It  the  center  of  the  cylinder;  the  piston  being  of  a 
AUitablc  length  to  uncover  the  port  at  each  end  of  the  stroke. 

Six  claims.    Application  filed  Jnly  5.  189S. 
No.  33,199.— February  6,  190a    W,  O.  Worth,  Chicago,  111. 

Dcfltgti  for  motor-vehicle  frame.    Application  filed  August 

19.  1899- 

The  firucture  A  of  the  frame  is  composed  of  one  piece  of 
tubing  having  a  practically  square  crois-sectior^  but  exterior 
rotiiid  coritcra.  The  tnbing  is  bent  into  the  form  shown,  the 
two  sides  being  parallel  except  at  a  point  near  tlie  front, 
where  tlic  paraHelogram  is  somewhat  contracted.  Near  the 
rear  end  the  stniciure  is  bent  in  circular  form  at  points  where 
otherwise  the  two  corners  would  appear. 

Near  the  center  of  the  tubular  structure  A,  joining  the  two 
sides  thereof,  is  a  cross-piece  D,  bent  down,  as  shown,  and 
connecting  the  two  sides  o(  the  tube  comprising  the  parallel- 
ogram A.  The  piece  D  is  composed  of  tubing  similar  to  that 
of  which  the  parallelogram  A  is  composed.  Another  cross- 
piece  D'.  similar  to  D  in  every  respect,  joins  the  two  sides 
of  tlte  frame  A  at  a  point  just  in  the  rear  of  that  where 
the  itructurc  begins  to  narrow,  as  shown  in  the  figure.  A 
skeleton  framework  composed  of  cross-bars  d*  d*  rises  above 
the  structure  A.  Said  bars  are  attached  to  the  side  thereof, 
are  bent  at  aright  angle,  and  extend  upwardly  and  inwardly 
and  rest  upon  an  invcrtcd-lJ-shapcd  support  d',  the  legs  of 
the  latter  being  supported  by  the  cross-pieces  D  and  D'. 


iT^ — \^r^ 


The  essential  features  of  the  design  therefore  embrace  the 
iwo  parallel  side  pieces  comprising  the  major  portion  of  the 
structure,  a  downwardly-curved  cross-piece  near  the  center 
thereof  joining  ihe  two  sides,  another  similar  cross-piece 
Ijarallel  therewith  also  joining  the  two  sides  of  the  main  por- 
tion of  the  structure  at  a  point  practically  midway  between 
the  first-described  cross-piece  and  the  front  end  of  the  main 
structure,  a  frame  attached  to  one  of  the  side  pieces  of  the 
main  structure  extending  upwardly  and  inwardly  between  the 
said  cross-pieces,  the  upwardly-extending  end  resting  upon  an 
invertcd-U-shapcd  support,  the  legs  of  the  latter  resting  upon 
"he  said  downwardly- curved  cross-pieces. 


Ko.  32.198. — February  6,  1900.    C  R.  Harris,  WilHamsport* 

Pa.     Design  for  body  for  automobile.     Application  filed 

January  3.  1900. 

In  the  accompanying  drawings.  Figure  I  is  a  view  in  per- 
spective, and  Fig.  3  is  a  view  in  section  of  the  same. 

The  leading  fcarurc  consists  in  a  body  for  automobiles 
whose  sides  have  a  continuous  unbroken  curved  outline. 

.•\  represents  thi;  dashboard,  and  B  the  sides  of  the  body 
fur  automobiles.  The  edge  of  each  side  comprises  a  con- 
tinuous tubular  portion  t.    Starting  at  the  point  3  at  the  base 
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of  the  dashboard  A  the  tubular  edge  i  curves  gradually  down- 
ward and  rearward  to  a  point  about  midway  the  body,  as 
shown  at  3,  tlien  upwardly  to  a  point  4,  so  as  to  mark  ap- 
proximately a  semicircle.  From  the  point  4  llie  tubular  edge 
curves  downwardly  into  an  approximately  vertical  portion  5. 
At  the  lower  end  of  the  portion  5  the  edge  is  curved  rather 
abruptly,  as  at  6,  and  then  extends  upwardly  and  merges  into 
the  dashboard  A.  as  shown  at  7. 


THE  WOODRUFF  PATENT  SYSTEM  OF 
KEYING 


Is  used  by  The  Largest  Automobile  Works  in  this 


19  usea  ny  i  ne  i-argest  Automobile  Works  in  this 
Country.  For  Keying  Gears,  Sprockets,  Cranks, 
etc.,  to  Shafts. 


SSBii 


«E  CARHr  41  SIZES  OF  KEYS  AID  GUTTERS  IN  ST06K. 


BKMD    FOR    CIRCIII«AR. 


THE  WHITNET  MANUFACTURING  CO., 

HARTFeRO,  CONN.,  U.  S.  A, 
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SPECIAL    NOTICES. 

O 

UwH.  pnyabU  la  Mlvaaoe. 


ALUnilAIUlW  •  CASTINGS. 

Try  our  new  alloy.     It  is  of  beautiful  silver  whilpoess. 

light,  sm>ng.  easily  machined,  anJ  rrasnnahlc  in  price. 

Intricate  Caatfnss  a  Specialty. 

THE    ALUMINUM   CASTINaS    OO. 

HYDE    PARK.    MASSACHUSETTS. 


GASOLINE  ENGINE  CASTINGS. 

One  to  four  h.  p.,  (or  stationary  marine  or  vehicles ; 
rough  or  partly  finished.  Also  complete  engines, 
carhureters  and  accessories.  LOWELL  MODEL 
CO.,  Box  292,  Lowell,  Mass, 


NEW  SAFETY  DEVICE 

AGAINST    LOW     WATER 
In    SMALL    STEAM    BOILERS. 

lodUpeniable  for  uie  on  STEAM  CARRIAGES. 
Can  be  readily  attsched  to  say  make  of  boiler. 

SMART  &  SPENCER,  Sol«  Airente, 

8ALEM,  MASS. 


SPECIAL 


7UfHI/£D  METAL  PARTS  rOH  AUTOMQ- 
BILES.  Made  to  order  from  $ketcf>  or 
tampfe.  :    :  :    : 


DODGE    MACHINE    SCREW    CO., 
BOSTON. 


Automobile  Engines — water  jacketed,  2  h.  p.,  100 
lbs.,  or  used  double  with  one  fly  wheel  160  lbs. — now 
ready,  $125.00. 

Generator  valves,  $5.00.     Mufflers,  S2.00. 

Mianus  Ifotor  Works,  M!i"_"»._c»no. 

STEAM  VEHICLE  FITTINGS. 

PIN  Valves  (both  union  and  plain  ends),  Injectors,  Gasoline 
Kegulaiurs  (improved    lypc).  Water  ReKulaturs.  Improved 
Glasa   Gauges,    Gtnbe    and    Check    Valve«.    Water    Relief 
Valves  ior  Cylinders,  Steam  Gaugcft  and  Safety  V&lves. 


LOCKE  REGULATOR  CO., 


Salem,  Mass, 


ELECTRIC  IGNITION 


IN  BAS.  GASOLINE  AND  OIL  ENGINES. 

Wf^  niHlto  A|ierlnl    Nr.AKKINi;    POINTS   for    tbli   wrtke' 

posscHsIng:  (>KtreRie  banlm-M  nod  greater 

diiribiUl.v  than  platinum. 

SEND  FOB  DESCRIPTIVE  HATTER  AND  PRICES. 
RAKFR    &    rn      ^"""'^ui'lnrerii  ot  Platlnuni  ProdncU. 

WANTID-AUTOMOBILB  FACTORY. 

A  Company  with  Electric  and  Gasoline  lyp««  ot  Automobiln 
desires  10  secure  a  large  and  suitably  equipped  factory  near 
New  Ytirk,  and  have  owner  take  fnteresi  in  the  company,  and  (I 
desired  aaive  part  in  the  manaKement.  A  good  opening  to  the 
right  parties.  Address  FACTORY, 

Care  of  HoBsKLESS  Ar.E,  150  Nassau  Street.  New  York. 

OPENING    FOR    AMrRICAN 
AUTOMOBILES  IN  FRANCE. 

An  American,  thirty-five  ycar^  of  aye.  havint;  resided 
three  year*  in  Paris  and  m  FrarKe  where  he  ha«  innrt 
successfully    introduced    an   American  article  cIt'- 
idcntified  with  Auiomobiles.  i^  open  for  cngagv 
for  representation  of  a  gond  peirolcum  motor.     !'.i.., 
in  question  speaks  the  French  as  6uenrty  as  Fnglisill 
and  is  in  close  touch  with  llic  trade  daily,     Rcpresen'-^ 
tation  of  a  high-grade  motoraod  a  first-class  house  only 
desired.      Best  references  Paris  and  New  York  five  a. 
X.  Y,  Z.  tare  Uobsei^ss  Ace. 


WANTED. 

To    buy    a    Locomobile,    No.    2    preferred.     State^ 

price   and   condition. 

Box  756, 

New  Britain,  Conn, 

'  WANTED. 

Horseless  Carriage,  new  or  second  hand.  Name 
spot  cash  price.      Send  fuU  particulars. 

W.  E.  S, 
Post  Office  Box  1,366,  New  York. 

FOR  SALE. 
INTEREST  IN  AUTOMOBILE  COMPANY. 

Owner  of  large  paleni  interest  in  a  new,  but  developed  Auio- 
mohilc  Cii.  with  Gasoline  and  Elecirit  Types  of  Automobiles,  is 
compelled  to  dispose  of  part  of  his  inierest.  A  liberal  deal  will 
be  offered  to  responsible  party  and  if  amount  warranla  U  active 
interest  in  the  management  of  the  company. 

Address  OWNER,  care  of  HoRsSutss  Ace. 


Automobile  Storage  and  Repair  Co. 

Station  No.  1-97  WEST  eoth  STRtET  :8t.  Nicholas  Rink  Bids.).  NEW  YORK. 

House  and   Care  for   Automobiles   of  all  kinds.     Storage  Batteries  Charged  and  Supplies  of  all 

kinds  furnished. 


i^ya. 


ess  Cold  Drawn  Steel  Tubing 
,  Cullodefs  aod  Taoh 


y,  STEIKHETZ  &  GO.,  Drsxil  BuJIdine,  Philadilphia.  Pi. 


rOMATIC  LOCOMOBILE 
RNACE  IGNITER     -     -     - 

jJV>it»  and  simple  electric  *lr#'ir^  by  which  fire  in 
trnace  may  be  ignited  ox  retightetl  a\  nny  time. 

'■by  ttitn ply  prentiiTiff  a  button  at  the  seat.  I'er- 
mits  of  extiiiguishfnff  fire  and  ihus  »nvif%gfuel 
during  slops,  or  relighting  while  under  way 
Bh&ittdfire  be  blown  out  by  wind. 

A,   L.   BOGART, 

123  Liberty  Street.  New  York  City, 

SOLE  MANUFACTUflEIIB' 


...ASHTON... 

Pop  Safety  Valves,  Cylinder  Relief 
Valves,  Steam  Gauges,  Automatic 
Water  Gauges  and   Gauge  Cocks 

STEAM    VEHICLES. 
ASHTON  VALVE  CO-,  271  Frankili  St.,  Botlon,  Mau. 

(121   Libtriy  Slrott,  M«w  Ytrh. 
BRMCHES:   <I2I8  rilbcrt  SIreet.  fhitadelplila. 
(218  Ukt  SIreel.  Chleigo.  IM. 

Boilers  and  Burners 


STEAM 


roR... 

VEHICLES. 


MILNE  a.   KILLAM, 

10  CRESCENT  ST..  EVERETT,  MASS. 


S2  ^^^^^^^^^^^^^V  THE  HORSELESS  AGE.  voLi^Mai^j 

THE  BILLINGS  8c  SPENCER  CO.'S 

DROl=^  FORGED  10  AND  14-IN.  WRENCH, 


ft«r«i  or,H  F.,ii  p.«i«K<.H  or^H        ^S             P^IHM      INDISPENSABLE    TO  U 
Semi  and   Full  Finished  and         ^^^^^         _^  rn^^^^^^^^^      ^ 

Case  Hardened,  y^-»»-  MOTOR    VEHICLE. 

•^uO-l  Sirt  of  lOiii.  Wreacb. 

DROP  FORCINGS  FOR  AUTOMOBILES. 

Unequaled  Facilities  for  Mooting  Requirements  in  this  Llni 

THE  BILLINGS  &  SPENCER  COMPANY,  H.rirord.  e.nn.  u.  a  ».  ^ 


Facts  About  Storage  Batteries. 

By  Isaiah  L.  Roberts.  ^A 

OTHER   INFORMATION  ON  THIS  SUBJECT  BY  ^^H 

WELL-KNOWN  EXPERTS  CONTAINED  IN  OUR  ^^^ 

STORAGE    BATTERY    NUMBER,      issue   of  September   27th. 

PRICE,    10   CENTS.  STAMPS   OR    COIN.  ■ 

We  Make  the  Most  Reliable  Engine  | 

and  the  Best  Reversing  Screw. . .        *"'« '"" ""  *"'' 

SELL  SEPARATE  OR  TOGETHER 

.ilso  have  Fine,  Strong,  Mechanical  Reverse.. 


IncJdeatally  might  mention  we  have  a  full  line 
of  Superior  Eagioes  suitable  Tor  Motor 
Carriages,  and  that  we  supply    

RUNNING  GEAR,  DIFFERENTIAL 
AXLES,  WHEELS  AND  PARTS 
FOR  AUTOMOBILES 

W*  arc  bHiliIng  ind  art  priparsd  to  lake  orderi  fur 

AUTOMOBILE    BUSSES 


Send  50  Cents  for  Pasteboard  WorkiDg  Model  deacribing 
our  Engine  and  Showing  Valre   Motion        .... 


Deqlson  Electrical  EnDlneering  Co.,  NewHavBD.ct..o.s.fl. 


n,  M&rch  T.  INO. 
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Kelly -Springfield  Tire 

wins  its  way  The  only  success- 
ful Rubber  Tire  in  the  world  for 
vehicles.  The  g'enuinc  haj- 
"RubberTire  ^Aee/ Co." moulded 
in  the  rubber.  Put  on  any  vehicle 
by  best  carriage  makers  and- 
dealers  everywhere. 


LET  US  SEND  A  LITTLE  FOLDER 
TBUHNO  ALL  ABOUT  THEM.  .  .  . 


BrancKas  In  every  City  In  U.  S. 


Consolidated  Rubber  Tire  Co 

40  WALL  STREET,  NEW  YORK. 
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Vol  4  K*.  a.  M»d 


STEAM  BOILER  NUMBER 

DECEMBER  6th,  1899, 

Symposium  of  Steam  Vehicle  Engineering. 


Dealing  thoroughly  with  this  most  interesting 
problem  as  related  to  vehicles. 


LEADING    ARTICLES. 

Steam   Boilers  for   Motor   Vehicles,  by  R.   I.  Clegg, 

General  Data  on  Steam  and  Fuel,  by  A.  H. 

Advantages  of  Circulation,  by  S.   D.   Molt, 

Efficiency  of  Small  Boilers,  etc.,  by  A.   M.  Herring. 

Automobile  Generators  Under  the  Law,  by  Perry  B.   Rawson. 

Considerations  in  the  Design  of  Vehicle  Boilers,  by   P,   M.   Heldt 

Shell  or  Water  Tube  Boilers?  by  Wellington  P.   Kidder. 

Boiler  Feeding   Apparatus,  by  R.   I.  Clegg. 

A  Practical  Method  of  Utilizing  Exhaust  Steam,  by  Edwin    Kilburn. 

Oil  Fuel  Burners,  by  R.  I.  Clegg. 

A  Coil  Boiler  for  Automobiles,  by  W.  H.  Wakeman, 

The  Elihu  Thomson  Flash  Boiler  and  Steam  Vehicle  System,  by  L.   H. 

Design  for  an  8  H.   P.  Water  Tube  Vehicle  Boiler,  by  H,  K.    Burr. 


Vehicles,  Boilers  and  Engines  described  and  illustrated. 

64    PAGES.  56    CUTS. 

PRICE,     10    CENTS,    STAMPS    OR    COIN. 


SUBSCRIBE    FROM    THIS    NUMBER. 
•2.00  A   YEAR  IN    ADVANCE. 


THE    HORSELESS   AGE, 

too    NASSAU    STREET,    N.    Y. 


^o.  a.  ifarch  7.  iflw.  THE   HORSELESS   AGE. 

Patents  allowed  and  pending. i 
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Bipreu  Wason  Ktze.    Veiibi  m  Ibe. 

COLCORD    UPTON.    Beverly,  Mass. 
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MUD. 


Dust  and 

^<^DlRT 


HAND  AND  POWER  PUMPS  IZii'^J* 

ol  Auiotnobilci  and  Pneumatic  Tired   Wagons.    ...... 

GLEASON-PETERS  AIR  PUMP  CO, 

MANUFACTURERS, 

20  WEST  HOUSTON  STREET,         NEW  YORK,  U.  S.  A. 


Will  suon  ruia  azars  and  uiher  running 
pans.     Proieci  them  wiih    .... 

ALUMINUM  CASES 

We  make  them  in  Urge  quantities.  Write 
U9.     All  kinds  of  Aluminum  Work.     . 

THE  HILL,  WHITNEY  i  WOOD  CO.,  '\SJ,iit,"',i'Al'.. 


r 


2  to  2  H.  P.  Gasoline  Motors 

(WITH  OR  W1IM0UT  WATER  WCKET) 

mmm  is  mm. 

VERTICIL  OR  HORIZONTAL. 
ELECTRIC  rONITIOM.     :■     :• 

|V*LKrffe  fxctorf  Jnltable  for  exp0rlm«ntAl 
work.  Anr  ityle  of  c«rriftff«  built  toordcr 
from  ovTiAT'i  ilrawiD«0,  Latier  iliw  for 
heitTf  veltlolM  tu  oounw  of  oonstrootloD. 

MILTBY  AUTOMOBILE  CO., 
10-13  Cllnlon  Strut.  Brooklyn.  N.  Y. 


SPECIAL   OFFER. 

BACK   NUMBERS. 


We  have  no  more  complete  files  and  have  decided  to 
offer  miscellaneous  back  numbers  of  THE  HORSELESS 
AOE,  from  December,  1896,  to  March,  1899,  at  the  fol- 
lowing prices: 


6  ASSORTED. 


50   CENTS. 


The  Horseless  Age, 


American   Tract  Society   Building, 

Nm«j«u  and   Spruce  Stro«t«. 


NBVi    YORK. 


THE   HORSELESS   AGE. 


vta.  c,  Ktt.  it  1 


Sole  Licensees 


UNDER  THE  TILLINCHAST  PATENTS. 


Havinff  acquired  the  Tillinghast  Palcnis,  heretofore  held  by  Theodore  A.  Dodge,  the  Single 
Tube  Automobile  and  Bicycle  Tire  Company  jfives  notice  that  the  following  companies  alone 
are  licensed   to  manufacture  and  sell  Single  Tube  Tires  under  said  Letters  Patent, 


HAHTFOBD  HUBBEB  WOBKS  COMPANY 
KOKOUO  BUBBEB  COMPANY 
PENNSYLVANIA  HUBBER  COMPANY 
NEW  BRUNSWICK  TIRE  COMPANY 
NATIONAL  INDIA  RUBBER  CO. 


DIAMOND  RUBBER  COMPANY 

INDIA  RUBBER  COMPANY" 

GOODYEAR  TIRE  &  RUBBER  CX)HPAKY 

EMPIRE  RUBBER  MFG.  CO. 

INDIANA  RUBBER  &  INSULATED  WIRE  CO. 


XNTERNATIONAL  AUTOMOBILE  &  VEHICLE  TIRE  COMPANY 

For  Cycles,  Vehlclas  and  Automobiles. 


PIBK  KUBBEB  COMPANY 


B.  P,  GOODRICH  COMPANY 

BOSTON  WOVEN  HOSE  &  RUBBER  COMPANY 

HODOMAN  RUBBER  COMPANY 

L.  O.  CHASE  &  COMPANY 


MECHANICAL  FABRIC  COMPANY 
NEWTON  RUBBER  WORKS 
REVERB  RUBBER  COMPANY 
PHILADELPHIA  BUBBEB  COMPANY 


For  Cycle  Tlre«. 

Inasmuch  as  the  above  list  comprises  all  tire  manufacturers  of  any  standing,  who  are  able  to  supply 
many  times  the  actual  demand  for  single  tube  tires  and  to  give  the  public  an  ample  choice  of  every 
style  of  single  tube  tire,  notice  is  hereby  given  that  any  and  all  persons  who  make,  sell  or  use_ 
other  single  tube  tires  will  be  held  liable  and  promptly  prosecuted  as  infringers- 


SINGLE  TUBE  AUTOMOBILE  AND  BICYCLE  TIRE  CO. 

THEODORE  A.  DODGE,  President. 


FODR  HORSE-POWER  DUPLEX  MOTOR  FOR  ADTOMOBILES 


O^tS'- 


mii\. 


"ffffffflf' 


DUPLXX.!  H 


":-„C0 


Lightest  Motor  for  its  Power  mjule 
in  the  World.  Weight,  92  lb«.  Air 
Coaled.  No  Water  Jacket.  Speed 
c«n  be  changed  automatically  Croa 
the  slowest  to  the  TasteBt.  Electric 
Ignition,  Setf-Oiiing.  Noiseless.  No 
Vibration 


PATKNTKD  IN  AMEHirA  ANP  KiruU'F: 


nKWARE  OF  IWrTATIONS. 


CREST   MANUFACTURING   CO.,  Dorchester,  Mass.,  U.  S. 

c""^'^^'"^^^ UPRIGHT  DRILLS 

From  a  light  Friclioa  Drtll  to  «  42'tn.  S.  O.  P.  P,  Drill. 

SEND  FOR  CATALOGUE. 


W.  F.  and  John  Barnes  Co., 

996  Ruby  Street,      -       Rockford,  111. 


^ 


.  Much  7.  1900. 
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DISCARDED! 


A  manufacturer  of  Hydro-Carbon 
Engines  says: 

"We  have  used  Dixon's  Graphite  in  our 
cylinders  for  nearly  a  year  and  find  it 
superior  to  any  other,  and  entirely  sat- 
isfactory. We  believe  we  have  detected 
some  new  and  valuable  results  through 
the  use  of  Dixon's  Graphite.  Not  only 
is  perfect  lubrication  established,  but  the 
presence  of  the  Graphite  greatly  reduces 
the  resistance  between  the  sparking 
points." 

SAMPLE  FREE 
IF  DEStRED. 

Joseph  Dixon  Crucible  Co. 

JERSEY  CITY,  N.  J. 


SCREW  MACHIN 


NO.  3  SCREW  MACHINE 


Built  In  7  SIzDB.  with  tO  Spindle  Capacities. 

We  mlso  mike  m  complete  line  of 

MONITOR  AND  CHUCKINQ  LATHES. 

THE  GARVIN   MACHINE  CO,, 

Spring  and  Varlok  Streets.  New  York. 
BALKS  AOBNTS: 

Phtlailclphiii :    Tb«  Ckfria  Uachmtt  Co..  ji  N.  jlh  St. 

Chicaco:     Mwninc.  M&iweU  &  Moure,  aw  S.  Canal*  St, 

Berlin :    Deutsche  &arvin  Masctunen^Febnlc,  A.  G..  17  Burg  Stnuie. 

DerBnC..  Gercisny. 

LoDdon :    C.  W.  Bunon,  CnKth*  &  Co..   Lndcnte  Sttoare,   LtulfBt*  tlfll, 

Uwwlon.  E,  C.  Eneland 

PMm:     MoiitKoin«ry  &  Co.,  aS  Coulevard  Macenls,  Paris,  Fnnc*. 


Pacts  About  Storage  Batteries. 


By  Isaiah  L.  Roberts. 

OTHER   INFORMATION  ON  THIS  SUBJECT  BY 
WELL-KNOWN  EXPERTS  CONTAINED  IN  OUR 


STORAGE    BATTERY    NUMBER,      issue   of  September  27the 


PRICE.   10  CENTS. 


STAMPS  OR    COIN. 


A 


THE  B.&  S.  AUTOMOBILE  FORGINGS 

Tbesd  pieces  are  Drop  Forged  of  best  soft  steel  and  are  euitable 
for  oarriagea  weighing  from  600  to  1600  pounds.  Front  Axle  End 
ia  deaignod  for  lij  ia.  tubing.     We  carry  these  Forgings  in  stock- 

DNECUALED  FACILITIES  FOR  DROP  FORGISG. 


pi 


HARTFORD.  CONNm 


_U.    S.    A. 


BtMrinr  Kiickli.  1-S  Slie. 


Prott  4xl«  Kid,  1*1  8Ue. 


THE    HORSELESS    AGE. 


Vot  i;  Xo.  SL  Xw 


A    PERFECT    AUTOMOBILE    EQUIPMENT. 


THE 


EMPIRE  BALL-BEARING  AXLE 


AND 


ROBERTS'   WHEEL. 


PATENTED. 


M  ftne  ath,  thtnvghf/ 
ttatetf  by  actual  ute 
ondar  alt  elatsea  of 
ntiicita.  grring  perfect 
9atis  faction. 


£»fi0»ittff)r  mdapte^  H 
automotil**  and  h*eij 
truckm.  Mamti  »t 
usBra  and  tttimoniaia 
fitrni9h«d  6n  apfltKa- 
Uon. 


NONE  SO  NEAR  ANTIFRICTION. 

SUPERIOR  TO  ANY  OTHER  AXLE   FOR  ALL  KINDS  OF 

MOTOR    VEHICLES. 


AXLE   DEPARTMENT. 


THE  CHICAGO  SCREW  CO., 

Address  all  communicaLions  to  the  Company. 


CHICAGO,  ILL. 

Send  for  Catalogue.  ^| 


EXPLOSIVE  MOTOR  NUMBER 


January   17th,  1900. 

LEADING    ARTICLES  .... 

The  Hydrocarbon  Engine  as  a  Source  of  Energy,  by  Elwood  Havne^, 

Genera]  Deductions,  t>y  Hfnrv  \V.  Struss. 

The  Gasoline  Engine  Indicator  Diagram,  by  E.  C.  Oliver. 

Vaporizers  and  Carbureters,  by  flf-R^^xT  L.  Towle. 

Ignition  and  Ignition  Troubles,  by  P.  M.  Heldt. 

Coils  and  Sparks,  by  H.  J.  Stoddard. 

The  Vibration  of  Explosive  Motors,  by  Herbert  L.  Towle. 

Gasoline  and  Gasoline  Mixtures,  by  H.  J.  Stoddard. 

Multi-Cylinder  Engines,  by  P.  M.  Heldt. 

Gasoline  Vaporizers  and  Carbureters,  by  He.n-ry  W.  Sthubs. 

Balancing  a  Motor  Carriage,  by  E.  C  Oliver. 

Explosive  Motor  Data,  by  R.  I.  Clecg. 

An  Explosive  Motor  in  Detail,  by  R.  L  Clecg. 

72  pp.      PRICE,    ID  CENTS,  Stamps  or  Coin. 

SUBSCRIBE  FROM  JANUARY  1st.  AND  YOU  WILL  GET  THIS    NUMBER.     $2.00  A   YEAR." 


The  Horseless  Age, 


160  Nassau  St.,    New  York. 


^^ 


ro.  a,  Mlircli  7,  ISN. 


THE    HORSELESS    AGE. 


ANGLO-AIVIERICAN 
STOCK  JOBBERS. 


COMETHING  about  the  London  History 
^^  of  Pennington  and  Lawson  Leaders  of 
the  75,000,000  Dollar  American  Promoting 
Expedition. 


ISSUE  OF  FEBRUARY  7th. 


10  CentSf  Stamps  or  Coin. 


THE    HORSELESS   AGE 

150  NASSAU  STREET, 


.NEW    YORK. 


THE 

GEOHETRIC  LINE 

Of  tools  for  screw  machine  work  arc  used  and  recom- 
mended  by  all  leading  manufacturers  because  they 
possess  so  many  points  of  superiority  over  old 
methods. 

If  you  are  interested  in  screw  machine  work  of  any 
kind  it  will  pay  you  to  investigate  this  line  of 

Adjustable  Self-Opening  Screw  Cuffing  Die  Heads, 
Adjustable  Collapsing   Taps,  and 

Adjustable  Hollow  Milling   Tools, 
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STEAM  IS  THE  BEST  POWER  FOR  AUTOMOBILES 

Steam   Motor  Wagon. 


THIS  STYLE   NOW 
READY. 

OTHER   STYLES  TO 
FOLLOW. 


npHE    Carriage     illustrate 
*      here  is  one  thai  will 
isfy  ihe  most  critical,  for  ir 
is  combined  the  finest  carriage 
work  and  the  best  machioi^ 
^kill  and  workmanship,  and  ^ 
is  the  most  practical  and  satis- 
factory pleasure  carriage  one 
can  have.  fl 
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ne'w  rule,  aubscrlbera  arc  rrqaeateil  lo  rciiiM  bx 
roat  Office  or  Ezpreaa  mone>  order  or  H.  T*  Araft. 

Liquid  Air  Promotion. 


Another  attempt  jj  being  made  to  exploit  liquid  air  ns  » 
motive  power  for  auUimobiles.  Leading  newspapers  the  past 
week  have  contained  conspicuous  adveriisemenis  of  the  Trip- 
ler  liquid  Air  Co.,  capital  stock,  $io,cx»,ooo,  which  is  »aid 
to  control  alt  the  patents  relating  to  liquid  air  ihat  have  been 
laker,  out  by  Charles  E,  Triplcr,  of  New  York,  whose  inter- 
esting experiments  in  and  extravagant  claims  for  liquid  air 
have  bronRht  liim  prominently  before  the  public  of  late 

From  the  statements  made  in  the  company's  advertisements 
we  select  the  following: 

'The  company  has  a  factory  in  operation  in  New  York 
City,  where  litiuid  atr  is  being  manufactured  in  commercial 
quantities,  and  it  is  bcinK  used  daily  in  leadinit  hospitals  and 
(or  motive  power. 

"Prof.  Tripler's  discovery — liquid  air — has  passed  the  experi- 
mental stage  and  can  now  be  profitably  used  everywhere  for 
refrigeration  and  rmitivc  power,  as  well  as  in  numerous  other 
important  lines.  Its  utility  and  practicability  have  been  demon- 
strated beyond  question. 


"The  u^c  of  liquid  air  in  the  generation  oi  power  on  land  and 
svA  will  reduce  the  cost  to  one-half  of  that  now  paid  for  steam 
power.  This  statement  carries  its  own  argument,  and  needs 
no  ilHboration. 

"The  present  weight  of  an  automobile  cab  averages  3,000 
pounds,  operated  by  a  storage  battery.  An  automobile  0|x:rat- 
ed  by  liquid  air  weighs  1,000  pounds,  and  has  50  per  cent. 
m-jrc  efficiency  at  one-half  the  cost  of  operating. 

"In  this  case  there  are  special  advantages  in  the  use  of  liquid 
air  over  evtry  nthcr  power  now  known  to  mankind.  First, 
the  weight  uE  the  vehicle  can  be  greatly  reduced,  thereby  ma- 
terially lessening  its  cost." 

As  to  the  "factory"  of  the  company  and  the  meaning  of  the 
term  "commercial"  tlicre  is  room  for  doiibl.  The  promoterA* 
vocabulary  is  notoriously  elastic.  But  tn  regard  to  the  state- 
ments made  about  the  use  of  liquid  air  as  motive  power,  par- 
ticularly tor  automobiles,  there  is  no  room  for  doubt.  Liquid 
air  ]'>  not  to  be  thought  of  in  this  connection.  Hudson  Max- 
im, a  well-known  authority  on  explosives,  who  was  consulted 
by  the  Triplcr  Co.  in  regard  to  the  utility  of  liquid  air  for 
blasting  purposes,  states  that  their  scheme  for  displacing  steam 
in  the  world's  work  is  comically  unpractical.  They  propose 
to  make  liquid  air,  extract  the  pure  oxygen  from  it  and  burn 
coal  with  this  oxygen.  But  inasmucfi  as  pure  oxygen  would 
qtuckty  destroy  any  boiler  that  could  be  made,  they  had  decided 
to  mix  it  with  air.  In  other  words  they  started  with  atmos- 
pheric air  and  after  a  complicated  and  costly  series  of  opera- 
tions Ihey  would  again  produce  air — a  fair  sample  of  the  wit- 
less nonsense  that  has  been  palmed  off  on  the  public  in  the 
name  of  5cience,  during  the  year  of  insanity,  1899. 

Liquid  air  has  no  apparent  field  as  a  motive  agent.  Its  man- 
ifest inierioriiy  to  steam  in  this  respect,  not  to  speak  of  the 
meclianical  difticultics  of  utilizing  it,  have  been  conclusively 
proved  by  numbers  of  chemical  engineers,  who  have  had  oc- 
casion to  investigate  it.  It  has  been  shown  that  if  liquid  air 
were  as  cheap  as  water  it  could  not  compete  with  steam,  as 
motive  power,  and  the  complicated  apt>.*ralus  that  would  be 
required  to  control  its  tremendous  pressure,  an<l  prevent  the 
freezing  of  the  pipes  and  valves,  would  add  greater  difficulties 
than  those  met  with  in  the  harnessing  of  compressed  air.  Air 
is  Tree:  liquid  air  is  a  manufactured  article,  and  therefore  a 
charge  at  the  very  outset, 
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U  is  sometimes  hard  to  &x  the  mental  responsibility  of  the 
inventor.  He  is  frequently  «o  infatuated  with  his  hobby  as 
lo  loge^the  faculty  of  reanon.  The  true  proponions  of  things 
tiecoRie'obsk:ured  in  his  mind  aild  he  becomes  what  Is  termed  a 
monomaniac.  We  regret  that  Mr.  Triplcr  has  given  evidence 
that  he  belongs  to  this  class  of  inventors.  His  researches  in 
this  field  have  been  very  interesting  and  will  no  iloubt  lead  to 
valuable  results,  but  the  claims  he  makes  arc  simply  impossible. 
The  errors  have  been  fully  exposed  by  such  authorities  as 
Professor  Morton,  Professor  I.  L.  Roberts,  Hudson  Maxim. 
and  others.  A  moment's  thought  will  convince  any  candid 
person  that  his  assertions  cannot  be  true,  unless  he  has  suc- 
ceeds i^  contravening  every  known  law  of  thermodynamics 
ant]  performed  -a  miracle. 

The  promoters  will  perform  as  great  a  miracle,  however,  if 
tJicy  succeed  in  disposing  of  their  stock  on  such  representa- 
tions as  these. 

»■ 

Storage  of  Calcium  Carbide. 


The  storage  of  calcium  carbide  in  large  quantities  for  light- 
ing purposes  in  cities  is  attracting  the  attention  of  fire  depart- 
ment officials,  who  find  in  it  a  menace  lo  the  public  safety.  In 
cases  of  fire  the  water  thrown  on  (he  burning  building  would 
no  doubt  reach  the  carbide  and  quickly  generate  acetylene  gas, 
which  rising  lo  the  flames,  would  cause  an  explosion,  or  if  the 
place  where  it  was  stored  was  damp  the  moisture  would  at- 
tack the  carbide  arid  generate  a  gas  which  would  ignite  instant- 
ly if  a  match  were  struck,  or  a  lamp  brought  into  the  room. 
Tbe  firemen  have  had  one  or  two  unpleasant  experiences  with 
calcttim  carbide  already,  and  it  is  probable  that  laws  will  be 
eitatted  regulating  its  storage  in  cities. 


More  Anglo-American  Bluff. 


The  Herald's  European  edition  publishes  the  following: 

For  the  Paris-Bordeaux  automobile  race  three  entries  have 
been  made  in  the  name  of  the  American  Rapid  Vehicle  Co., 
the  drivers  being  C.  G.  Gridgway,  Charles  Jarrott  and  E.  J. 
Pennington.  The  carriage  in  each  case,  as  described  in  the 
entry,  will  be  of  twenty-eight  horse  power,  with  a  weight  of 
six  hundred  kilogrammes. 

"With  the  competitors  named."  says  Georges  Pradel,  in  the 
V^Io.  "we  are  acquainted,  but  should  the  entry,  as  far  as 
machmcft  are  concerned,  be  correct  and  not  a  'bluff,'  then  the 
constructors  on  the  other  side  arc  far  ahead  of  those  in  France. 
Here  .the  latest  creation  which  appeared  in  public  is  Rca6  de 
Knyff's  carriage,  with  which  in  the  recent  Pau  circuit  race  he 
obtained  an  average  speed  of  seventy  kilometers  an  hour. 

"Brft  this  machine  is  far  inferior  in  comparison  with  the 
automobiles  which  Mr.  Winton's  countrymen  'by  letter' 
promise  to  bring.  It  is  of  the  twenty  horse  power  class,  or. 
in  reality.,  above  twenty-four  horae  power,  with  six  horse  power 
per  cylinder,  and  weighs  960  kilogrammes.  This  is  about  forty 
kitograftimes  per  horse,  and  is  the  best  re^alt  as  yrt  obtained. 


Those  entered  by  the  American  company  will,  therefore,  be 
equal  to  a  weight  of  but  twenty-one  and  a  half  kitoccranunes 
per  horse  power, 

"TTie  entry  also  states  that  the  machines  are  of  the  torpedo 
type  and  can  travel  at  a  speed  of  from  forty  to  one  hundred 
kilometers  per  hour. 

"With  such  motors  in  existence.'*  says  M.  Pradel  in  conclu- 
sion. "Americans  need  look  no  further  for  machines  capable 
of  bearing  their  colors  to  victory  in  the  International  Cup 
contest.  There  ts  no  doubt  that  in  the  last  named  race  there 
will  be  faster  machines  than  the  one  owned  by  M.  de  Knyff. 
but  twenty  horse  power  for  six  hundred  kilogrammes  is  almost 
too  good  to  believe. 

"However,  the  great  thing  is  lliat  Americans  arc  coming  and 
•qui  vivra  vcm.'  " — New  York  Herald. 

A!I  those  who  are  familiar  with  the  career  of  R  J.  Penning- 
ton, and  the  history  of  the  Pennington- La wson  promotion  in 
England  will  be  moved  to  laughter  by  this  annotmcement.  For 
more  than  four  years  Pennington  has  been  issuing  challenges 
to  all  Christendom  to  meet  him  on  the  race  track  or  on  the 
road  for  a  consideration.  Up  to  the  present  time,  however. 
Pennington's  laurels  are  still  to  be  won.  Tliey  arc  not  likely 
to  be  won  in  the  Gordon  Bennett  International  Race,  inasmuch 
as  :ill  contestants  must  enter  as  representatives  of  the  recog- 
nised automobile  clubs,  of  which  the  Automobile  Oub  of 
America  is  one.  Is  the  Automobile  Dub  of  America  ready 
to  take  Pennington  under  its  wing? 

The  newspapers  can  render  bellet  service  to  the  cause 
of  aulomobilism  than  by  publishing  without  comment  the 
empt>-  brtasting  of  these  braggadocios.  Let  the  other  side  of 
iheir  career  be  shown  so  that  the  public  may  judge  for  them- 
selves as  to  the  character  of  the  men  and  the  merit  of  their 
pretensions.  Tbe  legitimate  function  of  a  newspaper  is  pub- 
lic service.  This  sometimes  involves  a  temporar>'  sacrifice, 
but  the  willingness  to  make  that  sacrifice  is  the  test  of  the 
virility  and  sagacity  of  its  management.  Perhaps  the  Penning- 
ton-Lawson  syndicate  is  deemed  too  small  a  nutter  to  engage 
the  attention  of  the  daily  press.  The  sporting  editors  find  it 
of  sufficient  consequence  to  fill  columns  wth  the  plans^  pros- 
pects and  glorification  of  the  syndicate.  This,  of  course,  is 
business. 


Lawsonism  in  England. 


We  hare  already  suggested  that  the  American  totir  of  Pen- 
nington and  Lawson  was  most  timely  for  them.  Recent  oc- 
currences in  London  motor  vehicle  circles  give  strength  to  om- 
supposition.  The  paper  of  the  Hon.  J.  Scott  MonUgu,  M.  P.. 
recently  read  before  the  Automobile  Qub  of  Great  Britain  and 
reprinted  In  part  in  this  issue,  was  devoted  principally  to  a 
denunciation  of  these  men  and  their  methods.  The  honorable 
gentleman  stated  at  the  outset  that  these  financiaJ  scandals 
had  became  so  flagrant  that  several  influential  members  of  the 
club,  including  himself,  had  decided  not  to  purchase  any  vehic- 
les made  by  the  Lawsonian  clique,  but  to  go  abroad  for  their 
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carriages  until  British  motor  rehicle  manufacture   was  on  a 
sounder  basis. 

The  decision  is  well  taken,  and  will,  no  doubt,  bring  some 
of  the  weak-kneed  builders,  who  have  been  intimidated  into 
malcing  common  cause  with  Lawson.  to  their  senses  again. 
l^wsonism  must  be  extirpated,  root  and  branch,  before  the 
motor  Industry  will  deserve  the  support  of  self-respecting  men* 
Members  of  the  Automobile  Oiib  of  America  might  profit  by 
the  experience  of  their  English  confreres  and  quietly  make  the 
same  resolution.  A  little  firmness  and  candor  on  the  part  of 
the  influential  members  of  the  club  will  rid  the  American  in- 
dustry of  this  incubus. 


The  Automobile  Club*s  Exhibition. 


The  Automobile  Qab  of  America  has  decided  to  hold  a 
trade  show  of  automobiles  and  accessories  at  Madison  Square 
Garden,  New  York,  some  time  in  November.  The  Garden  will 
be  specially  prepared  for  the  occasion.  A  track  will  be  con- 
structed so  that  the  vehicles  may  be  seen  in  motion  and 
various  testa  may  be  conducted  to  demonstrate  the  efficiency 
of  the  machines.  Although  the  general  announcement  has 
just  been  made  and  no  fpaces  have  yet  been  allotted,  appli- 
cations for  nearly  half  the  floor  space  have  already  been  re- 
ceived. The  club  will  exercise  a  supervision  over  all  im- 
portant details,  ensurinR  a  creditable  exhibition  in  every  re- 
spect. AU  who  have  the  interests  of  the  new  industry  at 
heart  will  be  pleased  at  the  announcement  and  will  prepare 
for  the  event  with  full  confidence  that  it  will  be  a  complete 
success. 


Advocating  Good  Roads. 


Albert  R.  Shnttuck,  chairman  of  the  Good  Roads  Committee 
of  the  Automobile  Club  of  .America,  appeared  before  the  Ways 
and  Means  Committee  of  the  New  York  .\9sembly  last  week 
to  urge  an  appropriation  of  $1,000,000  for  the  improvement  of 
the  highways  of  the  State  according  to  the  provisions  of  the 
Higbee-Armsfrong  bill,  which  was  passed  two  years  ago.  and 
under  which  only  $inoooo  has  been  appropriated  by  the 
State,  and  only  $88,000  of  this  sum  has  been  spent.  Accord- 
ing to  the  above  mentioned  hill  one-half  of  the  expense  of 
improving  the  roads  is  borne  by  the  counties  in  which  the 
improvements  arc  made.  The  people  are  evidently  witling  to 
bear  their  share,  but  'he  Legislature  is  dilatory  in  making  the 
appropriations. 

Jacketless  /lotors. 


Reports  from  abroad  confirm  the  opinion,  frequently  ad- 
vanced in  these  columns,  that  iacketless  motors  of  over  2-h.p. 
are  not  reliable  nnd  efficient.     Premature  Ignition  will  take 


place  and  reduce  the  power  obtained  or  stop  the  motor  alto- 
gether. French  makers  of  voilurcltcs,  who  undertook  to 
utilize  cooling  ribs  instead  of  water  jackets  on  motors  of  this 
size  have  abandoned  them  in  favor  of  jacketed  motors,  which 
may  be  somewhat  heavier  and  more  complicated,  but  which 
give  the  required  power. 


Educates  His  Neighbors*  Horses 
to  the  Automobile. 


A  prominent  member  of  the  Automobile  Qub  who  resides 
in  the  suburbs  has  adopted  a  ver>'  excellent  plan  to  educate 
his  neighbors'  horses  to  the  automobile.  He  has  advertised 
in  the  local  paper  that  if  any  of  his  neighbors  wish  their  horses 
trained  to  the  new  machines  he  will,  upon  request,  bring  his 
automobile  to  their  stable  and  have  the  horses  properly  broken 
to  it.  In  this  manner  he  conciliates  his  neighbors  and  relieves 
himself  of  responsibility  should  any  horse  belonging  to  a  fel- 
low townsman  take  fright  at  his  motor. 


Results. 


We  believe  The  Horseless  Age  gives  as  good  results  to 
advertisers  as  any  trade  journal  in  New  York.  The  first  issue 
generally  brings  an  advertiser  orders  from  reliable  and  re- 
sponsible parties,  whose  needs  are  quite  apt  to  grow  immensely 

aa  the  industry  develops. 

♦ 

At  the  temporary  show  room  of  the  Anglo-American  Rapid 
Vehicle  Co.,  Twenty-seventh  St.  and  Fifth  Ave.,  a  number  o( 
Pennington  and  Daimler  vehicles  are  on  exhibition,  as  also  a 
motley  assortment  of  carriage  bodies  detached,  and  a  few 
English  built  De  Dion  tricycles.  The  visitor  is  informed  that 
the  vehicles  on  show  are  not  suitable  to  the  American  trade, 
but  that  the  company  expects  to  have  its  American  carriages 
ready  for  the  market  in  a  few  months. 


Whipping  the  Dead  Horse« 


The  Hon.  J.  Scott  Montagu  has  denounced  Lawson  mo- 
tor finance  at  the  Automobile  Club,  and  we  are  glad  of  it. 
The  only  regret  is  that  the  denunciation  comes  so  late — when 
Lawson  motor  finance  is  already  discredited,  when  the  shares 
of  the  companies  are  generally  regarded  as  the  rubbish  which 
they  assuredly  are.  Now.  if  the  Hon.  J.  Scott  Montagu  had 
come  to  the  aid  of  some  of  us  three  or  four  years  back,  when 
Mr.  H.  J.  Lawson  was  issuing  prospectuses  inviting  sub- 
scriptions to  millions  sterling  of  capital,  he  could  have  helped 
in  warning  investors  against  parting  with  the  money  which 
they  have  lost.  It  is  rather  late  in  the  day  now— still,  better 
late  than  never.  As  we  say,  the  Hon.  J.  Scott  Montagu  has 
denounced  Lawson  motor  finance  at  the  Automobile  Club, 
and  we  are  glad  of  it. — Westminster  Gazette. 
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LONDON  NOTES. 


London,  Feb.  I5< 

GKNfcBAL   ASFECTS  OF   BRITtSII   AUrOM"BII.E   MAKUi'ACTUHE. 

ThU  was  the  title  of  a  paper  read  at  a  meeting  of  the  Aiitci- 
mobilc  Club  of  Great  Britain  last  night  by  ihe  Hon.  J.  Scolt 
Montagu.  M.  P.  The  paper  proved  to  be  a  vcriiaWc  sur- 
prise, and  ha«  ratucd  an  iiniisuiil  flutter  in  motor  circles  here. 
it  being  the  most  virulent  attack  that  ha*  so  tar  been  made  on 
the  I-aw5on  and  Pennington  doinss  of  the  past  few  year*. 

The  paper,  the  major  part  of  which  is  reprinted,  was  as 
follows  : 

The  General   Aspects  of  British  Auto- 
mobile rianufacture. 


fnthc  rariy  days  of  any  industry  there  is  a  difficnlty  which 
always  arises,  namely,  how  to  induce  the  private  capitalist,  or 
the  British  public,  Hj  support  schemes  to  manufacture  articles 
of  which  they  know  very  Iitllt,  and  in  the  success  of  which 
(hc)  do  not  believe.     If  you  look  back  to  the  early  days  of 
railways  you  will  find  that  tlus  was  essentially  the  case,  and 
the  same  thing  ha.-;  happened   in   ibc  process  of  automobile 
manufacture.     Necessarily,   much   experimental   work   has   to 
be  carried  out  which,  though  it  may  mean  an  expenditure  of 
thousands  of  ptmnds,  may.  in  the  end.  be  absolutely  unpro- 
dvu'ti\c  of  commercial  results.    In  the  motor  industry  this  is 
p.iriirnla-ly  the  case,  and  any  one  who  has  had  experience  of 
experimental    work    in   connection    with    niulnrs    knows   that 
cxi>eriments  and  deviation  of  any  kind  from  the  accepted  and 
proved   models   which   have   run   and   performed   successfully 
on  the  road  mean  great  loss  of  money,  and  results,  in  most 
cases,  iniignificont  to  the  work  performed.     There  is  also  a 
tendency  to  attach  exaggerated  value  to  patents,  which  in  the 
motor  world  arc  very  often  not  patents  at  all.     One  of  the 
most   cruel   drawbacks   under  which   a   young   industry   can 
suffer  is  that  of  overcapitaliration,  and  this,  I  am  sorry  to  say. 
has   heen   rampant    in   nuinniobile   manufaciurc.     This   is  all 
Ihe  more  regrettable  because  the  British  public  showed  a  dis- 
tinct sign  some  four  years  ago  of  giving  .support  to  British 
mutor  companies.     To-day   the  position   is  that  the   British 
public  as  a  rule  are  unwilling  to  place  any  further  fundii  in 
the  tnotor  industry,  and  the  private  capitalist  is  not  yet  con- 
vinced that  the  movement  has  come  to  stay. 

Il  is  impossible  for  me  to  deal  adequately  with  this  subject 
wiiliout  referring  to  the  most  dista5teful  subject  of  bad  finance. 
I  shall  deal  with  this  aspect  first.  Some  pottple  treat  bad 
flnance  as  if  it  were  an  indecency  to  mention  it;  others  as  if 
no  one  had  the  right  lo  criticise  tin*  methods  employed  or  the 
men  responsible  fnr  it.  But  many  ineml>ers  'd  this  club  agree 
with  me  that  the  time  has  arrived  when  it  should  be  clearly 
stated  that  .n  larfte  number  of  men  in  Ibis  club  have  made  up 
their  minds  not  to  support  any  motor  company  which  associates 
itself  with  Mr.  Lawson  or  concerns  promoted  by  him.  I 
may  5lale  that  when  the  name  of  the  Daimler  Co.'s  cbairnian 
appeared  on  (he  Committee  rif  the  Motor  Trade*  Association. 
which  was  promoted  by  and  is  presided  over  by  Mr.  Lawson. 
I  and  m-iny  other  members,  and  even  gentlemen  not  con- 
nected with  this  club,  resolved  to  cca,8e  to  give  that  company 
ordcri.  and  to  buy  our  motors  from  abroad  or  from  some 
oimpany  which  showed  suflieient  5elf-re«pect  and  foresight 
to  keep  aloof  (roni  everything  with  which  Mr.  Lnwson  is 
conriccted. 


The  Daimler  Co.  has,  I  believe,  altogether  withdrawn  froni 
the  Motor  Trades  Association  and  has  thtis  prevented  the 
estrangement  of  customers  who,  to  my  knowledge,  were 
about  to  order  or  had  ordered  some  £5,000  worth  of  mulor 
vehicles. 

'I'hc  nueslion  is  asked.  Why  is  there  this  strong  objection 
to  Mr.  Lawson?  and  the  answer  will  be  given  in  the  follow- 
ing remarks. 

I  do  not  propose  to  deil  with  Jhv  t:iuuc  «iiJ  ward  motors 
which  were  built  in  the  thiriie?.  but  lo  begin  my  review  about 
the  year  1896.  when  there  first  appeared  to  be  a  probability 
■  if  The  law  allowing  the  n>c  of  light  locomntion  on  ibe 
hitihways. 

Whilst  Sir  David  Salomons.  Mr.  Worby  Beaumont,  the 
bite  Mr.  J.  T,  Tfopwood  and  oilier  members  of  the  club  were 
pointing  out  tu  the  Government  and  the  public  the  advsnIaKcs 
of  self-propelled  road  locomotton,  Mr.  Lawson  was  acquiring 
two  valuable  patents,  namely,  the  Dainder  patent  and  the  13c 
Dion  patent.  He  also  acquired  a  large  number  of  otlier 
p.itints  whitb  had  little  or  no  value.  This  was  legitimate 
enough,  and  to  form  moderately  capitalized  companies  to 
acquire  those  patent*,  might  also  have  been  a  IrgiliMiaie  pro- 
ceeding, for  honest  company  promotion  is  as  honorable  a 
trade  as  any  other,  But  the  property  sold  to  a  company  must 
be  good  and  sound,  and  the  price  asked,  including  the  profit, 
fair  and  reasonable.  But  when  company  promotion  is  accom- 
panied by  misrepresentations  of  fact  and  suppression  nf  ma- 
terial details,  and  is.  in  consenuencc  of  such  misrepresenta- 
liiin.  the  means  of  stranKlinR  a  promising  industry  and  of 
mining  hundreds  of  investors,  then  I  say  thai  the  promatcrs 
nf  such  companies  are  men  to  be  avoided  as  one  would  avoid 
a  Destilence. 

There  is  not  the  slightest  doubt  that  the  public  were  ready 
to  give  support  to  this  new  industry  at  its  birth;  otherwise 
there  would  not  have  been  public  companies  floated  in  con- 
nection with  motor  concerns  in  10  months  in  1896  with  total 
capitals  amounting  to  no  less  than  £^.300.000.  as  was  Indeed 
the  ea.se. 

The  Daimler  Co,  was  floated  by  Mr.  Lawson  in  February. 
i8g6.  There  was  a  rush  for  the  shares.  The  company  pur- 
chased c-rtain  but  not  sole  rights  in  the  Daimler  patents  from 
Mr.  Lawson's  British  Motor  Syndicate  for  £40.000  in  casji 
I  say  Mr.  Lawson's  syndicate,  because  in  April  of  that  year 
he  owned  £tno.oon  of  its  £150.000  sh.ires. 

A*  an  example  of  the  uns'iund  finance  of  these  procertling* 
I  will  read  you  an  exlrnct  fnmi  the  report  of  the  shart-lidlder*' 
committee  of  investigation  into  the  promotion  of  the  l^^tm- 
Icr  Co.  The  committee  consisted  of  Messrs.  Rawlinson. 
Avery  and  Leake 
Tlicir  reiwrt  states: 

"The  British  Motor  Syndicate.  I4d.,  ,or  its  principal  pro- 
)>riclors.  appear  to  have  been  tlie  promoters  of  the  Daimler 
Motor  Co.,and  tn  have  In  fact  nnmtnaled  the  directors.  A% 
such  syndicates  were  also  the  licensers  of  the  patents  to  the 
Daimler  Motor  Co.,  Ltd..  the  interests  of  the  tatter  emti- 
pany  were  not  independently  represented  in  the  matter  of 
agreement  tor  the  license.  We  are  of  opinion  that  the  sum 
of  C^o.ooo  cash  which  was  paid  for  Ibe  license  was  exccwivt; 
the  license,  moreover,  was  not  n  srdc  license,  but  the  British 
Motor  Syndicate,  Ltd..  retained  the  power  to  subsequently 
licpiise  any  number  nf  competitors,  the  only  restriction  lieing 
that  no  other  licenses  were  to  be  granted  on  as  favorable 
terras. 
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"in  th«  omission  of  important  facts  <hr  prt*spcctiis  appears 
to  a&  n)iil«adiiig.  The  eftcct  of  the  agreement  made  between 
tlie  briti&h  Motor  Syndicate,  Ltd.,  and  the  Daimler  Motur 
Co.,   Ltd.,  is  therein  set  forth  as  follows: 

'  'This  company  purcliased  a  license  to  use  all  or  any  of  the 
celebrated  Daimler  patents  in  the  Cniictl  Kingdom,  together 
with  the  benefit  of  alt  further  impruvcinenu,  so  far  as  the 
same  may  relate  tu  the  motor  by  the  said  Gottlieb  Daimler, 
lor  the  jiricc  of  4,000  shares,  or  cash  in  hcu  thrrcuf,  as  prc>- 
viitrd  by  the  said  cunlract.'  This  ({nutation  sets  forth  what 
tlie  company  wa^t  acquiring,  but  admits  the  onerous  condi- 
tions imposed  by  the  British  Motor  Syndicate,  Ltd.  One  oi 
these  was  the  right  tu  nominate  two  directors  on  the  board 
of  the  Daimler  Motor  Co.,  Ltd.,  and  Messrs.  H.  J.  Lawson 
and  Bradshaw  were  nominated  under  this  clause,  though 
neither  tlieir  names  nor  the  clause  tmder  which  they  were 
nominated  appear  on  the  prospectus. 

Another  and  more  important  omission  from  the  prospectus 
waa  an  obligation  on  the  part  of  the  Daimler  Motor  Co., 
Ltd..  to  assign  to  the  British  Motor  Syndicate,  Ltd..  all  im- 
provements tlie  said  Daimler  Co.  might  effect  or  become  the 
owners  of  in  respect  of  the  invention  or  the  mode  of  apply- 
ing the  same.  The  effect  of  this  obligation  was  that  the 
benefit  oi  all  improvements  effected  by  the  Daimler  Motor 
Co.  would  be  made  over  to  the  British  Motor  Syndicate, 
Ltd.,  who  would  then  be  at  liberty  thcm^iclves  to  manufac- 
ture the  motor  ihii*  improved  by  the  Daimler  Motor  Co., 
or  to  license  any  number  of  other  persons  to  do  so  in  com- 
petition with  the  Daimler  Motor  C^o." 

The  (acts  brouRhl  to  light  by  the  rep<»rl  ni  the  invcsligatiun 
committee  arc,  I  think  you  will  agrci",  gentlemen,  sufficient 
to  make  it  impossible  for  any  tielf-respcctmg  man  to  asso- 
ciate- himbolf  directly  or  indirectly  with  the  person  or  persons 
who  were  responsible  for  the  Daimler  Co.'s  prospectus. 

In  May,  ]8g6,  Mr.  Lawson  floated  the  Great  Horseless 
Carriage  Cn.,  with  the  ridiculous  capital  of  £750,000,  of  which 
£500,000  went  to  the  British  Motor  Syndicate,  allhuuKh,  be 
it  rtmarkeij,  four  months  later  only  £,]i,i6o  worth  of  shares 
stood  in  the  name  of  that  syndicate. 

At  the  end  oi  1896  the  wide  awake  portion  of  the  British 
public  commenced  to  recogtiice  the  tricks  to  whicli  they  had 
been  subjected.  Honest  journals  began  to  expose  the  sys- 
tems hitherto  employed  by  Mr.  Lawson. 

I  think  that  by  now  almost  every  one  interested  in  automo- 
bilism  knows  that  the  patents  held  by  the  British  Motor  Co. 
are  of  little  or  no  value. 

M  uch  bluster  is  made  in  the  company's  advertisements 
abuul  ihcni.  but  with  the  rxccittion  of  possibly  the  particular 
form  oi  carbureter  used  on  a  Daunlcr  engine,  I  do  not  believe 
there  is  any  patent  which  would  be  infringed  by  the  building 
of  a  complete  copy   of  the   Daimler  car.     I   further  believe 

that  if  the  rest  of  the  patents  held  by  the  British  Motor  Co. 
were  put  up  for  auction  to-morrow,  iuctuihng  the  patent  for 
blowing  a  horn  of?  the  exhaust,  they  would  not  fetch  -Ctoo. 
I  do  not  wish  to  damage  the  prospects  of  any  trading  com 
pany.  or  to  interfere  with  any  man's  rights,  but  in  the  general 
interests  of  British  auloniobilism.  which  has  been  bluffed 
and  cramped  by  loud  but  idle  threats  of  actions  for  infringe- 
ment of  alleged  master  patents,  etc.,  I  feci  it  my  duty  to 
speak  plainly  before  such  au  audience  as  this,  of  the  value 
and  extent  of  the  so-ciillcd  patents.. 

I  cannot  leave  this  unplea^^mt  subject  without  mentioning 
briefly  three  other  more  recent  matters  which  are  connected 
directly  or  indirectly  with  British  manufacture. 

Firstly,  of  the  Motor  Trades  Association,  recently  pro- 
moted by  Mr.  Lawson.  and  of  which  he  i.f  president.  1  wish 
to  state  emphatically  that  the  as-iociation  does  not  now  rep- 
resent, and  is  never  likely  in  the  future  to  represent,  British 


automobiltsm.  sinc«  the  principal  manutacturin?  companies, 
sucn  as  uie  i^aimier  Co..  and  i  Uornycrolis,  Marshalls.  etc.— 
in  l,nct.  the  compank-i  wliu-h  have  realty  turned  out  the  British 
motor  cars,  do  not  belong,  and,  I  am  convinced,  never  will 
beJong,  10  It.  I  ijue^tiun  ii  tiie  companies  at  present  belong- 
ing to  It  have  ever  constructed,  sold  and  put  ou  the  road  six 
carnages  wnh  motor!*  of  then  own  manutacture. 

Secondly, and  this  i^  a  more  delicate  matter,  I  feel  1  must  men- 
tion the  so-called  Motor  Car  Club,  founded  by  Mr.  Lawson, 
uied  extensively  by  him  in  connei-ttoii  with  company  promo- 
lion,  and  subsidized  by  the  British  Motor  Co.  to  the  extent  of 
oyer  £4,000  and  £j.ooo  m  two  consecutive  years.  Major 
Crumpl'^ii  made  an  attempt  last  Noveniher  to  defend  the 
public  from  further  misunderstanding  by  -ieeking  to  oblam 
the  names  of  the  committee  uf  this  so-called  ciub.  But  m 
spite  of  this  public  challenge  the  names  fif  tlie  committee 
were  refused.  The  Automoior,  m  August,  1H97,  neatly  de- 
scnbcd  this  club  as  being  "ostensibly  socml  in  its  aims,  but 
really  a  commercial  adjunct  tu  a  business,"  and  staled  that 
it  "did  not  command  the  support  of  leading  British  auin- 
mobilists."     This  is  the  truth  in  a  nutshell. 

Thirdly,  I  cannot  but  rcier  tu  an.Jthcr  matter  wrhtch  lias 
been  a  Kteat  hindrance  to  autumubile  progress  in  this  coun- 
try, namely,  the  courses  pursued  by  .\lr.  Lawson'a  present 
business  cunipaniun,  Mr.  Fennmgton.  L'ndoubtedly  owing 
to  specious  and  misleading  adverciienieni<i  many  people  or- 
dered and  paid  deposits  lor  these  cars,  ^ucli  as  the  correspond- 
ent in  last  week's  Autocar,  and  have  become  sickened  by  long 
delay  and  evasive  answers,  and,  moreover,  they  never  have 
been  able  to  obtain  delivery  of  llieir  velnclcs  ur  the  return 
of  their  money  paid  on  deposit  or  in  full.  This  fact  cannot 
t)e  too  widely  known.  1  can  speak  from  iRTsonal  knowledge 
on  this  point.  My  broihcr-in-law.  Mr.  Hcitfy  William  Fors- 
icr.  Member  of  Parliament  inr  the  Se>cni>ak.s  Division,  of 
Kent,  now  a  candidate  (ur  thi^  club,  iimre  than  a  year  ago 
I>aid  a  deposit  for  his  Pennington,  and  now  cannot  obtain 
eilher  his  car  or  anj,-  reply  from  Mr.  Pennington  or  from  Mr, 
Buincs,  and  is  taking  legal  advice  for  the  recovery  of  his 
money,  which  has  apparently  been  obtained  by  misrepre- 
sentation and  fraud.  The  cunimon  street  ihicf  may  be  more 
t'iulent  in  his  methDd»,  but.  at  any  rate,  he  iiovt-  not  pretend 
to  be  an  honest  automobile  manufaciuring  concern.  The 
Pennington  car  as  ndvertiftcd  has  been  a  conspicuous  failure. 
There  is,  as  far  as  I  can  .isccrtiin,  no  record  of  its  ever  having 
traveled  any  considerable  diy'.tnce,  or  even  20  consecutive 
miles.  In  fact,  I  believe  the  lotijcc-il  journey  ever  made  by 
one  (I  say,  advisedly  "by,"  fur  tlie  driver  during  part  oi  the 
journey  was  "by,"  not  "on."  the  car)  was  80  miles,  and  thai 
journey  comprised,  it  is  said,  three  days  of  hard  pushing. 

I  have  specially  referred  tu: 

1.  The  Motor  Trades  Associati'.n,  which  is  not  an  associa- 
tion, but  an  attempt  to  corner  the  manufacturers  of  automo- 
biles 

2.  The  Motor  Car  Club,  which  has  not  been  a  dub. 

.?,  The  Pennington  rar.  which  is  nut  a  car.  since  it  does 
not  carry,  hut  lins  tn  be  carried- -in  fact,  mainly  exists  only 
upon  paper.  There  was  one  un  shnw  ni  Richmond,  hut  it 
refused  to  work,  even  at  the  hands  of  Mr  Pennington's  most 
cxiierienred  mechanic. 

These  are  three  of  many  influrncs  which  have  prevented,  or 
arc  preventing,  the  healthv  Krf>wih  of  «u:omobiIism  in  this 
crmnlry,  and  al<o  because  they  will  probably  Ih-  used  »?%  levers 
|j>-  Messrs.  I..nwsim  and  Pennington  in  their  attenipt  to  float 
in  America  a  moinr  company  for  $75.1x10.000,  or  nearly  £  if),- 
000.OCO.  My  advice  lo  our  American  rou-iins  is  tti  leave  any- 
thing with  wbicli  either  of  these  gentlemen  is  connected  se- 
verely alone, 

I  am  jihid  (o  have  done  with  the  nanncating  subject  of  this 
nns-'und  finance.  It  has  had  so  d.imning  an  effect  on  auto- 
mobili.sni  in  this  country  that  it  was  impu'isib'e  not  to  refer 
to  it  at  length  and  in  nn  niea^^urrd  tcrnH.  and  it  is  right  that 
the  members  of  lht!i  rhih  should  rcali/e  the  real  facts. 

Katurally.  the  paper  ga\'e  ri«e  tn  an  unucnally  brisk  (Hkcus- 
slon,  in  wbich  Mr.  Grctton.  of  the  Motor  Manufacturing  Co.: 
Mr.  S.  R  Edge  and  other*  lonk  pan.  and  finally,  at  neariy 
ij  p,  m..  It  was  reirilvrd  to  continue  it  a  fortnight  hence. 
What  action  Lawson  and  Pennington,  who  are  at  present  in 
.\nierica.  will  take  tn  respect  to  the  attack,  is  the  questtop 
ihal  c\cry  ant  here  is  now  discussing. 
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The  Chelsea  vestry  hu  for  some  time  been  considering  tbe 
question  of  adopting  motor-wagons  and  lately  called  fur  ten- 
ders (or  the  supply  of  three  steam  vehicles.  Bdore  deciding, 
their  surveyor  was  instructed  to  make  lurthcr  inquiries.  This 
gentleman's  rcpnn  hm  made  its  appearance  this  week.  It  is  a 
lengthy  one  and  we  therefore  only  extract  the  "conclusions." 

'In  conclusion,  I  must  remind  tlie  vestry  that  the  estimates 
they  had  submitted  to  them  were  as  follows: 

EmcIi       For  8 

\m>.        Vmu. 

I.  Messrs.  Coulihard  &  Co.,  of  Preston £475    £'^5 

3.  The  Lancashire  Stram  Motor  Co.,  of  Ley  land: 

For  coke-lired   Motor ^yo  i^o 

For  oil-fired  Motor S'O  >.S30 

3-  Messrs.  E.  H.  Bayley  &  Co.,  of  London,  S.  E,  650  1.950 

4.  The  Steam  Carriage  &  Wagon  Co.,  of  Chis- 

wick  t  Thorny  croft's)   700        2,10a 

"As  regards  tlie  annual  cost  of  such  vehicles,  1  have  sum- 
marized the  estimates  of  cost  submitted  by  each  Arm.  taken  tlie 
depreciation  at  ^5  P^r  cent,  and  the  wages  of  the  driver  at 
£90  per  annum.  This  will  afford  a  comparative  statement  as 
far  as  possible  on  the  makers'  own  figures. 

Annual  Cost. 


Cuollhard.   Motor  Co. 


£650 

97    10  o 

53    0  0 

36     2   4 


Tboray- 
croft. 


£700 
105  O  O 
53  o  o 

44801 

90  O  0 
291  8  0 


Koluc  a(  Van. 

Prime  cost £475        £490 

Depreciation  15  per  cent.  71  5  o    73  10  o 

Repairs    75  o  o    55    00 

Fuel,  oil,  etc 8200    75    80 

Driver   9000    90    00  116    00* 

Total  £318  5  0  293  18  0  301  u  4 

*  This  includes  a  boy  10  assist  the  driver. 

tThe  difference  between  this  amount  and  Messrs.  Thorny- 
croft's  estimate  of  £37  is  owing  to  that  estimate  being  for  five 
days*  work  per  week  instead  oisix  days  as  tlie  other  estimates 
arc. 

"It  is  for  the  vcsiry  to  decide  which  tender  should  be  accept- 
ed. They  directed  mc  to  sec  some  of  the  motor  vehicles  at 
work;  1  have  done  so,  and  my  investigations  have  confirmed 
mc  in  my  opinion  previously  expressed,  that  sanitary  authori- 
ties in  large  towns  should  do  their  utmost  to  encourage  the 
use  of  mechanically-propelled  vehicles,  which  can  now  be 
efficiently  manufactured  by  reliable  firms  such  as  those  four 
who  have  lately  submitted  estimates  to  the  vestry." 

LAKGE  ELECTRIC   VEHlCt.K. 

When  in  Piccadilly  the  other  afternoon  I  saw  a  new  electric 
vehicle  which  reminds  one  very  much  of  the  Wavcrlcy  coach. 
It  is,  however,  much  larger,  having  seating  accommodation 
for  no  less  than  13  persons.  Further  inquiries  elicit  the  fact 
that  the  vehicle  is  the  production  of  the  Electrical  Undertak- 
ing!, Ltd.,  of  Caradentown.  N.  W.  The  electrical  energy  is 
supplied  by  a  battery  of  80  Leitner  accumulators,  the  capacity 
of  which  is  stated  to  be  sufficient  to  run  the  vehicle  a  distance 
of  80  miles  on  one  charge.  The  vehicle  is  driven  by  two 
LundcU  motors,  geared  by  pinions  to  intcrnaJIy  tootlied  gears 
bolted  to  the  rear  wheels.  The  controller  switch  acts  both  on 
the  battery  and  motors  and  is  arranged  to  give  six  speeds  for- 
ward, two  backward  and  electric  brakes.  Notwithstanding  the 
heavy  weight  of  the  vehicle,  about  3}^  tons,  it  appears  to  run 
easily  and  noiselessly. 

NEW   BOAO   LOCOMOTIVt. 

A  new  road  locomotive  of  the  traction  engine  type,  specially 
designed  for  long  journeys,  has  just  been  completed  by  Gay- 
ton  &  Shuttlcworth,  of  Lincoln.  The  water  carried  is  suiS- 
cient  for  a  ran  of  about  10  mi!es  with  full  load.  There  is  a 
footboard  running  the  full  length  of  the  boiler  barrel,  which 
allows  the  driver  to  have  access  to  all  moving  parts  without 
dismounting.  There  are  two  speeds,  the  "fast"  being  4  to  5 
miles  an  hour  and  the  "slow"  2  to  3  miles  an  hour.    The  driv- 


ing wheels  are  0  ft.  6  in.  in  diameter  and  have  a  width  of  i  ft. 
6  in.  The  working  steam  pressure  is  150  lbs.,  the  cylinder  is 
9  in.  in  diameter  and  12  in.  stroke,  and  the  tly  wheel  is  4  t*- 
6  in.  in  diameter.  The  firebox  is  of  the  ordinary  locomotive 
type,  adapted  for  burning  coal.  This  engine  has  undergone 
a  aonicwhat  seveic  road  test.  This  was  the  baulmg  of  a  load 
of  30  tuns,  m.-ide  up  01  a  25-h.p.  portable  engine  filled  with 
water  and  a  trolley  loaded  with  pig  u-on  up  Canwick  Hill, 
near  Lincoln.  This  hitl  is  long,  and  for  some  distance  the 
gradient  is  as  much  as  2  in  9.  The  test  is  stated  to  have  been 
in  every  way  successful. 

TO   PRKV»M   THE  CiaCL'LATINC    WATKJl   raECUNO. 

1  learn  from  the  current  issue  of  the  Automobile  Club  Notes, 
thit  Henry  Edmunds,  one  of  the  members,  has  been  carrying 
out  a  scries  of  tests  to  ascertain  the  best  mixture  of  glyccrtne 
jind  water  for  use  m  ihe  water  system  of  motor- carriages  dttr- 
ing  frosty  weather.  He  finds  that  water  with  30  per  cent,  of 
glycerine  is  the  best  mixture.  His  experiments  showed  that 
with  18  degrees  of  frost  this  mixture  did  not  freeze  at  all. 

AL'TDUOBILES  AND   WINTER. 

Reading  in  your  last  issue  to  hand  an  account  of  the  be- 
havior of  horseless  vehicles  in  the  snow  at  Boston,  reminds  mc 
of  the  severe  weather  we  have  experienced  in  this  coimiry  dur- 
ing the  past  week.  Last  week  was  unusually  cold  and  frosty, 
but  tills  did  not  deter  ardent  automobilists  from  taking  out 
their  carriages  for  a  trip.  It  has  even  been  remarked  in  motor 
circles  in  London  tliat  the  bad  weather  seems  to  have  brought 
out  on  additional  number  of  vehicles  rather  tliaii  a  shrinkage. 
On  Saturday  night  last  we  in  London  were  favored  with  one 
of  the  heaviest  snow  storms  experienced  for  a  long  time  paat, 
and  within  a  few  minutes  the  dry  and  clear  roads  of  tbe  after- 
noon were  covered  with  several  inches  of  snow,  through  which 
I  saw  quite  3  number  of  carriages  ploughing  their  way  quite  un- 
concernedly. The  following  day — Sunday — was  by  no  means  an 
attractive  one  for  outdoor  exercise,  but  not  a  few  well-known 
London  chauffeurs  were  seen  on  the  main  roads,  apparently 
enjoying  their  trip,  notwithstanding  the  wretched  condition  of 
the  roads.  It  has  often  been  said  that  the  automobile  is  only 
a  fair  weather  vehicle,  but  the  way  horseless  carriages  have 
conducted  themselves  during  the  trying  conditions  of  the  past 
week  must  have  done  much  to  remove  this  erroneous  Impres* 
sion. 

mOU   UOKG   KONG    TO  PARIS. 

It  is  annotmccd  this  week  that  Dr.  Lehwess.  of  the  Auto- 
mobile Association,  Ltd.,  who  contemplated  an  attempt  to  ride 
in  a  Koch  kerosene  carriage  from  Hong  Kong  to  Paris  this 
spring,  has  been  compelled  to  postpone  the  trip  until  early 
next  year,  owing  to  the  impossibility  of  completing  the  neces- 
sary arrangements  in  time. 

INSANITARY    CONDITION   OF  STREETS. 

A  very  interesting  paper  was  read  at  a  meeting  of  the  Sani- 
tary Institute  last  night  by  W.  K.  Blair,  the  engineer  and  stir- 
veyor  of  the  St.  Pancras  Vestry,  on  the  subject  of  "The  Insan- 
itary Condition  of  London  Streets."  In  concluding  his  re- 
marks Mr.  Blair  expressed  the  opinion  that  so  long  as  horse 
traction  continued  we  should  be  unable  to  keep  our  streets  in 
a  condition  wliich  would  escape  complain!,  for,  besides  tlie 
droppings  distributed  continually,  there  was  also  the  ultimate 
gravelling  and  watering,  the  latter  natural  or  arti6cial,  neces> 
sary  to  prevent  the  sHpperiness  or  to  lay  the  dust.  The  grind- 
ing up  of  all  those  by  passing  wheels  insured  plenty  of  work 
for  the  scavenger,  and  until  motor  traffic  became  general  he 
feared  that  no  material  improvement  in  the  cleansing  of  our 
streets,  coming  within  a  reasonable  limit  of  costt  could  be  m- 
curcd. 


s.  No.  B.  Much  1, 1900.  THE   HORSELESS   AGE. 

COMHUNICATIONS. 


The  Best  Mixture. 


Kington,  N.  Y.,  Feb.  jd 
Editor  Horseless  Age: 

1  have  seen  several  inquiries  as  to  the  proper  mixture  to  use 
in  K^aoline  engines.    I  think  the  following  will  help  many. 

The  most  satisfactory  way  of  using  gasoHne  in  a  gas  cn- 
tfiii-j  is  by  feeding  the  oil  chrcugh  a  proper  valve  into  the  air 
pipe  as  near  the  valve  as  possible,  givmg  the  engine  all  the 
air  it  wants  and  regulating  ihe  amount  of  oil  by  a  needle 
valve. 

A  valve  of  this  description,  once  adjusted,  should  need  no 
more  regulating,  summer  or  winler. 

I  offer  a  sketch  of  a  valve  and  method  of  attaching  to  en- 
gine in  Fig.  I.    a  is  of  soft  steel;  B  is  a  brass  casting;  c,  the 


needle  v^vc;  D,  iam  nut  (updcr  v'Uich  ^.^icoc  p;i  cvttpii*wick- 
ing  should  be  wound  bciore  setting  up,  to  keep  the  needle 
valve  from  leaking);  e,  cap  for  the  same  purpose;  (,  spring  to 
close  valve;  g,  wuher  to  hold  spring  in  place;  h,  nut;  i,  pin; 
j,  an  ordinary  globe  valve,  to  cIo5,e  when  engine  is  not  in 
use;  K,  an  extension  of  the  air  pipe;  1,  a  brass  or  malleable 
iron  T;  m.  brass  wire  cloth  rolled  loosely  to  spray  the  'oil; 
n  n  n  n,  small  set  screws  lo  keep  valve  in  place,  and  o,  the 
air  valve. 

This  valve  can  be  placed  in  any  position,  as  long  as  the  ofl 
is  allowed  lo  flow  in  by  gravity  from  the  gasoline  pipe  to  the 
air  valve. 

Fig.  3  is  a  plan  of  a  cam,  which  might  be  used  to  vary  the 
speed  of  the  engine  by  having  means  of  changing  the  point 
of  contact  of  the  cam  lever.  If  the  speed  of  the  engine  was 
500,  the  lever  would  make  contact  from  a  to  a,  but  if  wished  to 
run  at  350,  it  would  make  contact  B  to  B.  and  so  on. 

This  vfttvc  would  need  a  hit  and  miss  governor  if  any  was 
n^ed.  G.  C.  PARISH. 
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A    **  Promised  '*     Revolution    In    Hotor 

Vehicles,  by  Another  Discredited 

Expert. 


THE   HORSELESS   AGE. 


VoL  6,  No.  U.  Uam  1 


Brooklyn.  N.  Y.,  March  $. 
Editor  Hor&dc&s  Age: 

We  have  received  some  cuttiugs  ironi  the  English  newspa- 
pers which  announce  that  Hiram  S.  M^xini,  of  autunuuc 
gun  fame — not  Uiram  Percy  Maxim,  but  ihc  father  of  the 
latter  gentleman — has  issued  a  prus[>vciuj  of  a  syndicate  call- 
ing  for  the  modest  sum  of  £^5,000  C^ii'S.uoo)  for  tht:  purpose 
of  experimenting  in  me  building  of  vehicle  motors. 

According  to  Vaiuty  Fair,  unc  of  the  papers,  Mr.  Maxim 
makes  the  following  statement  in  his  prospectus: 

"I  shall  be  able,  with  the  expenditure  of  a  relatively  smalJ 
(say  £25,000)  sum  ui  money,  to  produce  a  motor  which  will 
open  a  complady  new  epoch  in  the  iiiutor  car  industry," 

Vanity  Fair  queries  the  modesty  of  the  sum  asked  lor.  It 
is  noteworthy  that  Mr.  Maxim  makes  dte  above  statement 
as  a  lact,  not  as  a  belief.  To  be  able  to  make  such  a  positive 
statement  wc  arc  to  a.^&umc  that  lie  muAt  h:ive  conducted 
some  practical  experiments  to  warrant  his  claims,  li  this  be 
true,  and  he  is  so  very  certain  that  he  will  be  able  to  open  a 
completely  new  epoch  in  the  motor  car  industry,  it  is  strange 
that  he  requires  sudt  a  large  sum  as  $125,000  lor  experi- 
menting. 

It  is  evident  from  the  foregoing  quotations  that  Mr.  Hirani 
S.  Maxim's  scheme  does  not  command  tlic  entire  cunhdence 
of  the  London  press.  This  is,  perhaps,  nut  to  be  wondered 
at,  when  we  recall  his  similar  enthusiastic  predictions  tur  the 
success  of  certain  other  of  his  schemes  which  have  tailed  to 
realize  the  expectations  of  investors,  notable  among  which 
was  the  Hying  machine,  which  did  anything  but  fly. 

It  is  said  that  upon  this  chimerical  enterprise  alone  he 
expended  upward  of  $150,000.  Some  raunths  ago  we  noticed 
in  Ihc  London  press  announcements  of  the  organization  of 
a  syndicate  for  developing,  manufacturing  and  selling  certain 
of  his  electrical  inventions.  A  little  later  come  the  annouucc- 
nient  of  the  tiriuidation  of  the  syndicate.  The  opening  of  a 
new  epoch  in  the  electrical  industry  must  have  failed  on  that 
occasion  for  &ome  reason. 

In  an  interview  in  Industries  and  Iron  in  the  early  part  of 
l8g7  Mr.  Hiram  S.  Maxim  made  the  following  statements; 

"What  I  have  started  out  to  do  i.s  10  make  an  ideal  gas 
engine  for  the  purpose — an  engine  which  will  run  last  or  slow 
in  either  direction,  will  make  nn  smell,  and  one  which  will 
not  require  any  gearing  for  the  various  speeds— something 
that  can  be  handled  after  Uic  manner  of  a  locomotive  engine, 
but  without  the  boiler.  I  have  made  every  stroke  of  the 
drawings  myself,  with  my  own  hands,  and  I  feel  convinced 
that  when  It  is  finished  it  will  fill  the  bill  and  will,  if  I  am 
not  very  much  mistaken,  be  the  motor  that  every  one  has 
been  looking  lor.  But  1  am  also  experimenting  on  other 
motors.  The  one  above  referred  to  is  an  engine  lor  working 
with  heavy  petroleum  oils,  such  as  kerosene.  I  am  also 
working  on  one  for  using  naphtha,  or  bcnzoline,  as  they  call 
it;  and  I  am  also  working  on  steam  motors.  I  think  I  have 
evolved  a  system  of  a  generator  which  will  answer  better 
than  anything  heretofore  made  for  the  purpme.  I  am  inter- 
ested to  some  extent  in  a,  concern  where  modified  flying 
machine  engines  are  used  for  steam  launches.  We  recently 
applied  one  of  these  modified  motors  to  a  steam  van,  and  it 


seeuis  to  pcriorm  very  well  indeed,  uaveling  on  a  level  road 
at  the  rate  oi  16  miles  an  hoiu*.  and  wc  find  it  is  able  to 
mount  all  the  hills  thai  wc  hate  so  tar  encountered.  The 
new  feature  that  1  shall  have  in  my  steam  motor  will  be  that 
It  will  take  care  of  itself.  Both  tlie  fire  and  water  will  take 
care  of  themselves.  It  requires  no  attention  as  far  as  taking 
care  of  the  water."' 

lu  Industrial  i-mancc  ot  the  same  date  Mr.  Maxim  makes 
the  following  statement: 

From  what  I  have  seen,  the  public  were  anticipaiing  that 
a  .Maxim  motor  company  was  10  be  brought  out  some  tune 
or  utlicr.  In  lact,  I  did  intend  to  bnng  one  out.  but  1  did 
not  intend  to  bring  it  out  until  1  liad  developed  something 
which  was  better  than  anything  in  the  market.  A  good  many 
people  have  approached  me  with  a  view  of  bringing  out  a 
company  in  my  name,  but  I  have  refused  in  every  instance. 

"It  has  also  been  known  that  I  have  been  expenmcctmg 
for  a  long  time  with  a  view  of  evolving  certain  motors  tor 
driving  horseless  carriages." 

Wc  learn  from  Mr.  Maxim  himself  that  he  had  in  i8s7 
already  been  experimenting  for  a  long  time,  and  that  he  had 
then  evolved  many  remarkable  things.  He  was  modest,  how- 
ever, and  declared  that  he  did  not  intend  to  bring  out  a  com- 
pai!y  until  he  had  'developed  something  better  tbaa  anything 
in  the  market.*' 

We  should  naturally  expect  that,  in  view  of  the  great  prom- 
ise of  the  industry  ai^d  the  success  of  the  experiments  he  had 
then  already  cimipleted,  Mr.  Maxim  would,  not  being  cramped 
tor  njcans  have  hud  :iOinc  oi  his  motor  carriages  out  and  going 
by  this  time.  Furthermore,  in  view  of  his  stalcnieiit  that  he 
did  not  intend  to  organize  a  company  until  he  had  developed 
something  better  than  anything  in  the  market,  he  should 
have  something  practical  to  show — something  more  tangible 
than  promises — before  calhng  for  $125,000  iur  the  purpose  of 
experimenting. 

Basing  our  judgment  upon  Mr.  Maxim's  own  claims  (or  his 
transcendental  abilities,  it  is  hard  to  divine  the  reasons  lying 
behind  tlie  call  upon  the  public  purse  for  9^25,000. 

The  Horseless  Age  has  predicted  from  the  first  that  the 
motor  vehicle  industr)-  would  be  one  oi  a  modest,  healthy 
growth,  and  that,  in  view  of  the  immense  amount  of  work 
which  preceded  the  real  birth  of  the  industry  in  motors  of 
the  various  descriptions,  there  would  be  no  broad  foundational 
patents  possible  which  would  give  to  any  one  inventor  a 
monopoly.  It  is  true  that  there  have  been,  and  we  may  still 
expect,  broad  and  valuable  patents,  but  there  are  too  many 
smartr  capable  men,  too  many  thoughtful,  practical  engineers 
in  the  field  to  pennil  any  one  man,  even  Mr.  Iliram  S. 
Maxim,  to  leap  head  and  shoulders  before  all  the  others. 
Inventors  in  this  industry  will  have  a  neck-and-ncck  race. 
But  there  wilt  be  room  and  wealth  for  ail  the  fapablc  and 
all  the  deserving. 

During  the  war  with  Spain  an  Ohio  famiei  wioic  to  the 
United  States  War  Department  stating  that  he  had  inventerl 
a  gun  whidi  could  be  loaded  at  the  breech  instead  of  at  the 
muzzle,  and  that  it  did  not  require  any  ramrod.  He  said 
Ibis  might  appear  strange  to  the  Department,  but  he  assured 
them  that  the  trick  was  perfectly  feasible.  The  War  Deport- 
ment sent  him  a  catalogue  of  the  Winchester  Repeating  Arms 
Co.  The  farmer,  having  remained  encased  in  his  little  back- 
woods environment  for  a  third  of  a  century,  had  not  pro- 
gressed in  his  information  above  the  old  ranux>d  days. 
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THE   HORSELESS   AGE. 


Those  who  promise  with  such  assurance  motor  vehicle  rev- 
olutions by  Ihe  Lead  Cahroutc,  or  by  virtue  of  Hying  machine 
bruins,  should  subscribe  at  once  to  llie  Horseless  Age. 
Yours  truly, 

HUDSON  MAXIM. 


Thermo  Siphon  Water  Circulator. 


St.  Louis,  Mo.,  Feb,  27. 
Editor  Horseless  Age; 

III  this  week's  issue  I  notice  in  the  "London  Notes"  men- 
tion of  a  ihermo  siphon  airanKenu'ni  for  circulating  the  jacket 
water  on  a  gasoline  motor  without  the  use  of  a  pump,  I 
should  like  to  know  how  this  is  done  and  would  greatly 
appreciate  a  detailed  description  ol  the  device,  showing  its 
principles  ot  operation.  GEO.   E.   UGLAND. 

The  "thermo  siphon  arrangement"  referred  to  is  most  prob- 
ably a  simple  gravity  system,  similar  to  that  used  with  sta- 
tionary gas  engines  when  water  is  scarce.  In  this  system 
the  lank  is  so  placed  as  to  bring  the  lowest  water  level  wdl 
above  the  level  of  the  motor.  A  pipe  ihcn  connects  the  bot- 
tom of  ihe  tank  with  the  lowest  part  of  the  jacket,  and  a 
return  pipe  leads  from  the  top  of  the  jacket  to  a  point  in 
the  lank  above  the  r.uilcl  pitic.  but  below  the  water  line.  As 
the  differcnrc  in  density  between  the  hot  and  cold  columns 
of  water  is  the  only  reliance  for  circulation,  and  as  tins  will 
be  slight,  owing  to  the  whole  body  of  water  becoming 
heated,  the  pipes  should  not  be  too  small.  The  arrangement 
is  simplicity  itself,  and  its  operation  is  guite  sjilisfaclory.  so 
long  as  the  water  level  is  nut  allowed  to  fall  below  the  mouth 
ot  rhe  return  pipe. 

It  will  be  noted  that  the  water  tank  in  the  vehicle  shown  is 
just  beneath  the  body,  under  the  forward  scats,  while  the 
motor  is  in  the  large  casing  and  lower  down.  If  any  "siphon" 
is  used  :t  is  |>robahly  merely  to  carry  the  piping  over  an 
obstruction,  and  it  is  not  an  essential  part  of  the  apparatus. 

HERBERT  L.  TOWLE. 


Liquid  Air  Fallacies. 


Brooklyn.  N.  Y..  March  5. 
Editor  Horseless  Agt: 

Through  all  the  historic  ages,  undeterred  by  all  manner  of 
vicissitudes  and  disappointments,  the  unphilos-ophical  but  me- 
chanical mind  has  striven  uncc.isingly  lo  pr<jduce  perpetual 
motion.  On  his  blind,  short-lighted  enthusiasm  the  perpetual 
motion  crank  has  staked  his  all.  and  the  shores  of  time  are 
strewn  with  the  wrecks  of  his  hopes  and  fortunes. 

The  warning  voice  of  the  physicist  and  philosopher  and  all 
arguments  have  been  fruitless  to  vwerve  a  genuine  perpetual 
motion  enthusiast  from  Iii«  determination. 

Even  to-day,  under  the  full  noonday  glare  of  mechanical  and 
physcial  science,  there  arc  those  who  claim  to  be  able  to  mul- 
tiply mechanical  power. 

The  cog  wheel  and  clockwork  crank  is  less  in  evidence  than 
(ormerfy.  but  the  fattened  author  of  the  mystic  Kcclcy  motor 
was  but  yesterday  among  us. 

In  The  Horseless  Age  of  April  5,  1899,  I  exposed  certain 
fallacies  concerning  carbonic  acid  gas  as  a  motive  fluid,  and  at 
the  same  time  set  fortli  the  Uaiitatioas  o£  compressed  air  and 


carbonic  acid  and  their  tncom{>arabl<  inleriority  to  steam  as 
motive  fluids. 

Claims  ore  now  being  made  in  the  public  press  for  liquid 
air  as  a  motive  tiuid,  which  are  as  impossible  of  atuiinment 
and  as  absurd  as  anything  that  has  ever  appeared  in  the  per- 
petual motion  line,  or  as  multiplier  of  ]>ower. 

As  c.xplamcd  in  my  article  in  The  Horseless  Age,  on 
"Some  Thermo- Dynamics  of  Vehicle  Motors,"  a  motive  fluid 
IS  a  medium  ior  absorbing  energy  in  the  form  of  heat,  a  por- 
tion of  which  ii  gives  out  again  in  the  form  of  work.  It  is,  in 
fact,  a  trun^mitter  of  power.  The  difl"crencc  between  the  trans- 
mission of  {lower  tliruugh  a  crank  or  lever  and  through  a 
motive  fluid  is  thai  the  crank  is  a  medium  through  which 
mechanical  power  is  applied  and  given  ufl  again  in  tlie  same 
form  of  energy,  with  loss  only  by  friction,  while  the  best 
motive  fluid  known,  expanded  to  do  work  to  the  ultimate 
limit  and  under  the  most  favorable  conditiong,  can,  even 
theoretically,  iransniit  or  give  off  in  the  form  ofwork'only  a 
little  more  than  onc-ihird  of  the  heat  cnerg>'  absorbed. ' 

In  view  of  the  unauthorized  use  by  the  Triplcr  Liquid  Air 
Co.  of  my  name  as  consulting  engineer,  in  advert iscmeuis 
containing  the  most  absurd  claims,  I  am  writing  an  article 
for  The  Horseless  Age,  which  will  appear  in  the  next  issue, 
in  which  I  shall  show  the  exact  value  possessed  by  liquid  air 
as  a  motive  fluid,  and  how  it  compares  with  steam  in  economy 
and  cost 

I  shall  publish  simultaneously  an  article  in  the  Scientific 
American,  in  which  I  hhatl  go  into  the  matter  of  the  appli- 
cation of  liquid  air  tn  other  purposes  as  well  as  motive  power, 
and  give  what  I  trust  will  prove  to  be  useful  information  upon 
this  interesting  subject 

Liquid  air  will  have  its  fidd  and  will  doubtless  prove  very 
valuable  for  certain  purpuse«.  but  some  of  the  claim);  now 
being  made  are  so  fallacious  as  to  be  a  real  menace  lu  the 
industry',  aod  the  actual  facts  in  the  case  must  serve  a  useful 
purpose  to  all  concerned.  HUDSON  MAXIM. 


A  Change  of  Heart. 


Members  of  the  South  I'ark  Board,  of  Chicago,  who  a  few 
months  ago  gave  automobiles  their  first  Mtback  and  made  an 
unsuccessful  effort  to  keep  all  electric  vehicles  off  the  boule- 
vards of  the  South  Park  system,  have  experienced  a  change  of 
hcarj,  and  are  now  heurtily  in  favor  ot  horseless  carriages, 
horseless  sprinkling  cart^  and  horseless  wagons  of  every  sort. 
.\iuomobiles  ttceived  a  great  share  of  the  attention  of  the 
Cjinmissioners  al  a  recent  meeting,  and  it  was  decided  'to 
purchase  motor  vehicles  tnr  the  Superintendent  and  Captain 
of  roltcc  in  which  to  make  their  daily  rounds  of  inspection. 

After  deciding  to  get  autiiniobiles  for  these  two  gentle- 
men, the  Commissioners  became  so  imbued  with  the  "auto- 
mobile craze"  that  when  a  requistion  for  a  new  sprinkling 
carl  was  read,  the  advis;«bility  of  delaying  the  purchase  until 
bids  for  an  electric  carl  could  be  received  was  considered. 


IN  TOUR  TOWN,  FROM  TOUR  FRIENDS, 

will  you  solicit  subscriptions  for  The 
Horseless  Age  on  a  commission  basis? 
U  so,  write  the  Editor. 
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MINOR  HENTION. 


Buffalo  capitalists  are  organizing  the  Buffalo  Electric 
Vehicle  Co.,  with  $30,ooo  capital 

An  automobile  dub  is  to  be  organized  in  San  Francisco  on 
the  hnes  of  the  Automobile  Club  of  America. 

S.  J.  Meeker,  OgJea  St,  Newark.  K,  J.,  makes  a  specialty 
of  small  gray  iron  castings  lor  motor  vehicles. 

James  F.  BoDge,  Sioux  City,  la.,  has  asked  the  city  council 
for  u  so-/ear  franchise  for  a  tine  of  public  motor  vehicles. 

i£.  F.  Whiuiey.  Manchester,  N.  H..  inventor  of  a  slcam 
vehicle,  is  endeavoring  to  interest  VVurce&ier,  Mass.,  cajiiial 
in  its  manufacture. 

A  company  with  a  capital  of  $25,000  has  been  organized  at 
Bakerslield,  Cal.,  to  operate  an  automobile  Une  between 
BakcrsBdd  and  Kern  City. 

Mr.  Hartig,  of  the  Hartig  Standard  Gas  Engine  Co.,  59  Dey 
St.,  is  interested  in  ihe  building  of  a  gasoline  vehicle  at  13 
Commercial  St.,  Newark,  N.  J. 

Fhineas  Jones  &  Co.,  30  Market  St.,  Newark,  N.  J.,  have 
recently  received  an  order  for  too  sets  of  their  wood  wheels 
from  the  Woods  Motor  Vehicle  Co. 

Special  facilities  have  recently  been  added  by  the  Oscar 
Barnett  Foundry  Co,,  xos  Hamilton  St,  Newark,  N.  J.,  for 
the  making  of  motor  cylinder  castings. 

The  St.  Louis  Motor  Carriage  Co.  have  made  some  ver>* 
satisfactory  tests  of  the  "Auto  Sparkcr,"  made  by  the  Mot- 
singer  Device  Mfg.  Co.,  Pendleton,  Ind. 

Tbe  Victoria  Motor  Vehicle  Co.,  of  Indianapolis,  $25,ocx) 
capital,  has  been  incorporated  under  Indiana  laws  by  John 
H.  Murphy,  Victor  and  Oscar  M.  Carman, 

The  Wilkcsbarre  Automobile  Co.  has  been  organized  at 
Wilkesbarrc,  Pa.,  by  Edward  Gunster.  Harry  M.  Posten  and 
others  to  introduce  public  electric  vehicles  there. 

The  announcement  is  made  that  the  General  Carriage  Co., 
of  New  York,  has  obtained  control  of  a  large  plant  in  South 
Worcester,  Mass..  for  the  manufacture  of  express  wagons,  how 
propelled  is  not  stated. 

Alexander  Winton,  one  of  the  represenutives  of  the  Auto- 
mobile Club  of  America  in  the  Gordon  Bennett  International 
Cup  Race,  will  leave  for  France  on  May  s,  taking  with  him 
two  racing  carriages. 

Oscar  S.  I.ear,  aoi  South  High  St.,  Columbus,  0,.  has  taken 
the  Columbus  agency  for  the  Woods  electric  vehicles,  the 
"Winner"  gasoline  runabouts  and  the  Waltham  Mfg.  Co.'s 
tricycles  and  quadricyclcs 

The  New  York  Automobile  Co.  has  been  formed  at  Syra- 
cuse. N.  Y.,  with  $350,000  capiul,  to  manufacture  motor  vehi- 
cles. Of  the  capital  stock,  $150,000  is  7  per  cent  cumulative 
stock,  and  $200,000  common. 

The  Safely  Steam  Automobile  Co.  is  a  new  Maine  cor- 
poration capitalized  at  $1,500,000,  of  which  $50  is  paid  in. 
J.  F.  Warren,  Worcester.  Mass.,  is  president,  and  F.  W. 
Damon,  Arlington,  Mass.,  treasurer. 


The  Metallic  Rubber  Tire  Co..  210  Centre  St.  have  had  a 
demand  for  motor  tire  covers  of  their  noo-siippiog  pattern,  bat 
find  thai  much  heavier  material  will  be  required  tu  withstand 
the  pressure  and  weight  of  the  wheels.  During  the  summer 
ihcy  will  experiment  further  in  this  direction. 

The  new  roller  cham  which  is  bcmg  introduced  by  the 
Baldwin  Chain  Co.,  Worcester.  Ma&s.,  is  an  example  of 
good  workmanship  and  fine  finish.  The  roller  works  on  a 
bushing,  wlitch  is  so  atlachetl  to  the  inner  side  link  that  it 
cannot  work  loose.  The  iiide  links,  being  chamfered,  ndc 
easily  on  the  sprocket.  The  above  features  make  a  strong, 
smooth-rtmning  chain,  sucli  as  is  retiuircd  for  motor  vehicles. 

The  Columbia  Motor  &  Mfg.  Co.,  Washington,  D.  C.  hu 
purchased  the  plant  of  the  Crouch  Automobile  Mfg.  81  Trans- 
portation Co.,  of  Baltimore.  Md.,  and  wUl  move  its  Wa&hing- 
tof>  plant  to  Baltimore,  which  place  will  in  future  be  the  head- 
tjuarters  uE  the  company,  although  tlic  otiice  in  Washington 
will  still  be  retained.  They  will  manufacture  steam  vehicles 
of  all  styles,  vnth  condensers,  so  that  they  will  not  show 
the  exhaust 

The  Mobile  Co.  of  America,  Kingsland  Point  00  tbe  Hud- 
son, N..  Y.,  complete  their  fir&t  carriage  this  week,  and  will 
soon  have  tlie  hrst  batch  of  50  ready  for  delivery.  Unite  a 
number  of  improvements  have  bpen  made,  drop  forgings  having 
been  subsututed  in  many  places  to  secure  greater  strength  and 
simplicity  and  minor  details  having  been  quite  carefully  at- 
tended to.  The  carriage  follows  tbe  general  design  of  the 
familiar  Stanley  model. 

Ihe  Goodyear  Tire  &  Rubber  Co..  Akron,  O,  have  opened 
a  shop  for  the  repair  of  their  motor  vehicle  tires  at  1557  Broad- 
way, where  they  desire  to  have  all  their  tires  in  service  in  the 
Ea.st  sent  for  necessary  repairs.  This  department  will  be  run 
by  experienced  workmen,  and  the  repair  shop  at  the  factory 
will  be  continued  for  Western  business.  The  charges  on  all 
tire*  sent  either  10  the  factory  or  to  the  New  York  repair 
department  should  be  prepaid  and  the  owner's  name  and  ad- 
drcsE  attached.  ^ 

nETROPOLITANlTEMS. 


The  Federal  Battery  Co.,  11  Pine  St,  will  shortly  bring  out 
a  new  dry  battery. 

The  Electro  Gas  Co.,  45  Broadway,  deal  In  calcium  carbide 
for  all  kinds  of  portable  lamps. 

Geo.  Darby,  153  West  S4lh  St.  makes  a  specialty  of  storing 
and  caring  for  electrical  carriages. 

F.  A.  Errington.  39  Cortlandt  St.  has  secured  a  patent  on 
a  reversing  arrangement  for  a  propeller,  the  principle  of  which 
is  also  applicable  to  motor  vehicles. 

An  automobile  show  is  announced  to  lake  place  in  November 
at  Ihe  Grand  Central  Palace.  This  must  not  be  confounded 
with  the  Automobile  Club's  show,  which  is  to  be  held  in 
November  at  the  Madison  Square  Garden. 

A.  C.  Bostwick,  a  prominent  member  of  the  Automobile 
Club  of  America,  was  arrested  on  Sunday  for  driving  his  auto- 
mobile too  fast.  Sidney  Bowman,  a  well-known  bicycle  dealer, 
was  also  placed  under  arrest  for  running  a  tricycle  in  excess 
of  the  lawful  speed.  Both  furnished  cash  bail.  E.  J.  Penning- 
ton, of  Anglo- American  infamy,  was  also  taken  in  for  fast 
driving. 


dU 
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Doings  in  Lead  Cabdom. 


interesting  developments  appear  to  be  impending  in  Bos- 
ton in  connection  with  the  National  Transportation  Co., 
whtUi  obtained  frandiises  (or  $lcam  omnibus  lines  in  several 
of  ibc  suburbs,  notably  Winthrop  and  Miltou.  last  year.  Those 
Irancluscs  were  to  ho)d  good  lor  a  year,  lapsing  in  case  ihc 
umnibusex  had  not  been  started  before  the  middle  of  the 
coming  summci.  M\  winter  the  company  has  been  at  work 
on  Its  steam  omnibus,  but  the  building  of  the  vehicle  has  been 
more  or  less  o(  an  experiment,  and  there  lias  been  a  good 
deal  of  trouble  with  it.  Just  now  the  gearing,  which  was  too 
light,  is  being  changed,  and  the  vehicle  is  being  arranged  to 
drive  directly  on  the  wheels.  But  it  seems  evident  that  the 
onmibus  cannot  be  depended  on  to  open  both  hnes  where 
franchises  have  been  secured,  and  it  is  understood  that  the 
company  is  con&idcrmg  the  advisability  of  purchasing  sev- 
eral electric  omnibuses  from  the  Woods  Motor  Vehicle  Co., 
of  Chicago,  with  which  to  open  up  l))e  lines. 

This  appears  more  probable  from  the  fact  that  it  is  known 
that  the  National  Transportation  Co.  has  been  offered  the 
special  agency  of  the  Woods  Motor  Vehicle  Co.  for  Boston 
ani  vicinity,  and  that  if  the  negotiations  go  through  the 
National  will  become  virtually  an  equipment  company,  to  sup- 
ply not  only  steam  vehicles,  but  all  kinds  of  electric  carriages 
now  catalogued  by  the  Woods  Co.  It  Is  at  the  same  time 
negotiating  far  the  Boston  agency  of  the  International  Power 
Co.,  in  order  to  add  compressed  air  vehicles  to  its  list, 

llie  fact  that  this  company  is  even  considering  an  alliance 
with  the  Woods  Co.  is  of  considerable  interest  in  Boston, 
for  the  reason  tliat  the  only  public  motor  vehicles  now  in 
operation  there,  and  practically  all  the  motor  delivery  wagons 
in  use  arc  controlled  by  the  rival  electric  concern,  the  New 
England  Electric  Vehicle  Co.,  which  also  dominates  the  Bos- 
ton Transit  Co.,  the  organization  which  has  franchises  for 
lines  of  electric  omnibuses  connecting  the  finer  residential 
sections  of  the  city  with  the  down-town  district.  The  Boston 
company  has  been  waiting,  it  says,  to  secure  a  type  of  electric 
omnibus  that  will  carry  30  persons,  and  has  not  talked  lately 
of  putting  any  vehicle3  in  actual  operation  until  the  end  of 
another  year.  All  the  present  electric  vehicles  for  public  use 
must  be  either  hired  direct  or  leased  from  Uie  local  company. 
Not  even  delivery  wagons  are  longer  sold  outright.  Tlie 
Woods  Co.,  if  it  should  establish  its  agency  here,  would  sell 

outright. 

. « — . 

New  York  State  License  Law. 


On  Friday  last  a  bill  to  license  drivers  of  steam  vehicles 
in  New  York  Slate  was  introduced  in  the  Assembly  by  Assem- 
blyman Apgar,  of  Westchester.  It  provides  that  no  person 
shall  operate  a  motor  without  a  license,  granted  by  an  exam- 
ining board,  to  be  composed  of  the  persons  charged  by  the 
locil  authorities  with  the  inspection  of  boilers,  or  passing  upon 
the  qualifications  of  engineers,  a  fee  of  one  dollar  being  charg- 
ed for  the  examination.  This  examining  board  is  to  examine 
the  persons  applying  for  the  license,  inspect  and  test  the  motor, 
and  if  the  person  is  found  competent  to  operate  the  motor 
without  injury  to  the  public,  and  if  the  automobile  is  found  in 
a  safe  condition,  they  shall  issue  license  upon  the  payment 
of  two  dollars  for  each  vehicle.  This  license  shall  fully  author- 
ize the  holder  to  run  and  operate  the  motor  carriage  upon  all 
public  highways,  streets,  and  parks  of  the  State  for  a  period 
of  one  year. 


I'he  examining  board  may,  upon  five  days'  notice  of  its  in- 
tention, revoke  or  suspend  for  a  period  of  six  months  any 
license  issued  by  it,  upon  satisfactory  proof  of  the  drunk- 
enness, incompetency,  or  reckless  driving  of  the  licensee.  An- 
other license  may  not  be  issued  to  a  person  whose  Ucensc  has 
been  revoked  within  three  months  of  the  revocation. 

.^ny  violation  o:  the  act  is  made  a  misdemeanor,  punish- 
able by  a  fine  of  not  less  tlian  $io  nor  more  than  f  loa 


Barred  from  Golden  Gate  Parle. 

About  three  montlu  ago  the  Park  Commissioners  of  Golden 
Gate  Park,  San  Francisco,  made  a  rule  excluding  automobiles. 
Little  attention  was  given  to  it,  as  few  automobiles  are  used 
in  that  city. 

On  Washington's  Birthday  the  driver  of  a  Locomobile  be- 
longing to  the  "Examiner"  was  arrested  for  a  violation  of  the 
rule. 

An  interview  \^'ith  Commissioners  Ltoyd  and  Zeile  elicited 
the  information  that  no  deviation  would  be  made  from  the  rule, 
until  these  carriages  became  common  enough  in  the  city  to 
cease  to  be  a  cause  of  fright  to  horses.  "In  course  of  time." 
said  Mr.  Lloyd,  "when  these  vehicles  become  common  on  the 
streets,  horses  will  get  accustomed  to  them,  and  then  they  will 
be  allowed  in  the  park.  They  are  not  allowed  in  Central  Park, 
New  York,  although  there  arc  50  in  use  there  to  one  here." 

'*We  must  protect  the  ladies  and  children  who  throng  the 
park,"  said  Commissioner  Zcilc.  "If  these  automobiles  are 
allowed  in  the  park,  they  will  cause  many  accidents." 

The  Commissioners  have  since  rescinded  their  rule. 


New  Road   for  Automobiles. — Proposed 
Scenic  Highway  in  New  Hampshire* 

Governor  Rollins,  of  New  Hampshire,  Naham  J.  Bachelder, 
secretary  of  the  Board  of  Agriculture  of  that  State,  and  Dr. 
John  D.  Quackcnbos,  emeritus  professor  of  rhetoric  in  Colum- 
bia, are  engaged  in  the  planning  and  construction  of  a  scenic 
road,  500  miles  long,  mostly  in  New  Hampshire.  A  society  is 
being  formed,  of  which  Professor  Quackenbos  will  be  presi- 
dent, and  as  soon  as  a  company  has  been  incorporated  stock 
will  be  issued.  Others  who  arc  working  for  the  road  are  CoL 
John  Hay.  Federal  Secretary  of  State:  Col.  Haskell,  of  New- 
ton, and  Gen.  Crufts,  of  Bethlehem.  The  Governors  of  Mas- 
sachusetts, Connecticut  and  Vermont  have  expressed  their 
friendliness  toward  the  project  as  a  benefit  to  the  whole  New 
England  mountain  country, 

"The  scenic  road,"  said  Professor  Quackenbos,  "will  be  an 
outgrowth  of  the  general  movement  for  good  roads  in  that 
section.  The  roads  are  no  worse  than  those  in  any  other 
mountainous  region  in  this  country,  and  some  of  them  are 
away  above  the  average:  but  it  is  notorious  that  few  Ameri- 
can roads,  judged,  say,  by  European  standards,  comport  with 
our  development  in  other  directions.  Our  road  will  be  a 
macadamized  turnpike,  with  toll  gates  at  frequent  intervals. 

"The  best  macadamized  roads  cost  between  $3,500  and  $5,000 
a  mile;  we  estimate  that  our  5(x>-mile  road  will  cost  $3,000,000. 
This  figure  may  be  exceeded  or  reduced,  according  to  the 
extent  to  which  we  deem  it  expedient  and  consistent  to  avail 
ourselves  of  roadways  already  laid,  We  shall  probably  avoid 
existing  thoroughfares  more  often  than  might  be  imagined. 
far  oftener  than  ordinary  road  makers  would  consider  neces- 
sary.   Roads  are  usually  built  nearly  in  a  straight  line,  but  oar 


20 


THE   HORSELESS   AGE. 


v^  i.  So. : 


ruud  will  be  uitique  iii  iltat  it  will  liavc  no  relcrcitcc  tu  ciitii- 
mcrijial  L'unvcuiciice  or  L-cuiiuiuy  of  tttiR-.  It  wtti  wind  in  and 
out  of  woods  and  ticUls,  up  and  down  hills  and  slopes,  skirt- 
ing lakes  and  crossing  airconis,  and  past  liistonc  &puts. 

'  nutuniobilcs  using  it  can  carry  with  ilicni  pruvtsmna,  golf 
clnbi^.  fishing  rods,  shotguns  and  whut  not  wttliotit  impairing 
ihc  mobility  which  they  share  in  almost  equal  nica^uru  with 
tlic  whevlmcQ.  To  ihciu  the  long,  scenic  road  will  oticr  at- 
tractions not  10  be  found  elsewhere.  It  is  intended  mainly  for 
autoniuhttcs,  bicycles  and  horses.  A  New  Vurkrr,  with  his 
family,  could  set  out  in  his  automobile  to  spend  his  vacation 
along  ihc  scenic  road.  He  would  proceed  lu  New  Kocbellc, 
Stanilord  and  Bridgeport,  through  the  Derksliirc  tlilla  and 
the  Hoosac  Mountain,  lo  Bennington.  Vt.,  lltencc  tliruugli  a 
gaji  in  Ihc  Green  Mountains,  to  Braltleboro,  and  on  lo  Kcene. 
N.  fl.,  tapping  ilie  scciiic  roud  there. 

"'Ihe  road  will  start  from  Boston  and  proceed  diagonally 
lu  the  Connecticut  Kivcr,  thence  up  the  Connecticut  Valley, 
with  a  wide  cunc  around  the  eastern  beach  of  Lake  Sunapec, 
on  up  almost  to  the  headwaters  of  the  Connecticut,  kick 
aK^iii  put  the  foot  of  Mourns  Wasliington  and  Adams,  and 
thrnugh  the  rcM  of  the  White  Mountains,  along  the  ngtit 
shore  of  Lake  Wtnnipiseogee,  across  to  the  sea,  through 
tVrtsmouth  and  Gloucester,  and  so  on  back  to  Boston  Thus, 
the  tourist  wdl  traverse  mountaitu,  foru^ls,  lakes,  rivers,  sea- 
shore and  sciUcnienib."— N,  Y.  Evening  Post. 


New   Safety   Device   for  Steam 
Carriages. 

The  "New  Safety  Device,''  illustrated  herewith,  for  cutting 
off  the  supply  of  fuel  to  the  burner  when  tliu  water  in  the 
boiler  is  too  low,  was  designed  by  John  H.  Bickford,  mechan- 
ical and  electrical  engineer,  ol  Salem.  Ma<s. 

All  first-class  steam  plants  have  boilers  which  are  supplied 
with  fusible  plugs,  so  locatal  ihat  .should  the  walt-r  get  low, 
ihc  consequent  rise  in  temperature  causes  the  metal  m  the  plug 
to  melt,  allowing  the  water  to  fall  upon  Ihe  fire,  thus  wholly 
or  partially  extinguishing  it  and  preventing  explosion, 

Mr.  Bickford's  purpose  has  been  lo  adapt  the  fusible  plug 
to  the  automobile  boiler  so  essentially  the  same  result  will 
take  place,  in  case  of  low  water. 

This  is  accomplished  by  inserting  in  the  lower  head  of  tlie 
boiler  a  sleeve,  the  latter  iirujeciiiiK  npwanl  inside  the  boiler 
about  2  in.  The  upper  opening  of  the  .<ftecve  itt  threaded  on  a 
taper  and  a  small  pipe,  the  upper  end  of  which  contains  iusible 
metal,  is  threaded  and  screwed  into  the  sleeve,  the  tnper  thread 
making  a  steam  tight  joint.  The  lower  end  of  litis  pi|fc  t'i  con- 
nected as  shown  to  a  pocket  located  below  the  burner.  From 
this  pocket  a  llexible  copper  pipe  leads  to  a  piaton  valve  in- 
Mrtfd  in  the  pipe  which  conveys  fnel  to  the  burner.  Tlie  cop- 
per pipe  is  joined  to  the  pocket  by  a  half  union,  |i^  t'aeihtalc 
renewal  of  the  pipe  holding  the  fusible  ineul.  All  joints  are 
threaded  and  no  packing  of  any  kind  is  used. 

The  operation  of  the  device  is  a»  follows: — Should  tlic  water 
in  the  lioiler  get  abnonnally  low,  so  as  to  expose  the  end  of 
the  sleeve,  the  rise  hi  temperature  will  be  suHicieni.  before  the 
water  can  get  lower,  lo  fuse  the  melal.  which  will  fall  through 
the  small  pipe  to  the  pocket  beluw,  while  the  steam  from  the 
boiler  will  pass  along  the  copper  pipe,  from  the  pocket  to  the 
piston  valve,  act  upon  the  piston,  close  the  valve  nnd  stop  the 
supply  of  fuel  to  the  burner. 

lliis  has  the  efTcct  of  cxtinguisliing  the  fire  and'  preventing 


rwptcsii.ii.  .\o  steam  or  water  escapes  to  the  atmosphere  i 
nu  da^la^e  of  any  tiaiurc  will  result.  Tlu*  pi«ii.in  valvc  will 
return  to  Its  normal  position  as  soon  as  the  pressure  is  relieved, 
and  the  i>tug  cm  be  renewed  by  simply  disconnecting  the  lull 
union,  removing  the  pipe  holding  the  fusible  metul  and  inyerl- 
ing  another  in  its  place.  Tin-  pipe  thus  removed  can  be  re- 
filled at  slight  i'.Npense  and  kepi  as  a  spare.  The  fused  metal 
i$i  removed  from  the  pocket  by  unscrewing  the  cap  at  tlie  bot- 
tom. A  dcHccliug  plate  in  the  p^K-ket  prevents  tlie  luaed  metal 
from  falling  into  the  passage  to  the  piston  valve. 

The  illustration  is  just  one-half  sixe  of  the  working  apparatus 
winch  is  made  wholly  ol  composition  metal,  and  no  part  ol 
it  uill  run  or  corrode.  The  inlet  and  outlet  of  the  piston  voire 
is  for  -Hin.  standard  pipe  and  if  fiiitnd  too  large  cdin  be  «&sUy 
bushed:  or  smaller  sizes  are  made  to  order  tf  desired. 

The  pipe  containing  the  fusible  metal,  where  it  pas^ses  be- 
tween the  burniT  ami  bottom  of  the  boiler.  Is  protected  (roin 
the  flame  by  winding  it  with  asbestos  or  enclosing  it  in  an 
anbesto!!  sleeve. 

When  urdermg  this  device,  tht  maximum  working  presstirc 
of  the  boiler  and  the  di<^lnnce  from  the  lh>tiom  of  boiler  lo  bot- 
tom of  burner  should  be  staled.  Two  feet  of  flexible  copper 
pip-  will  be  iurnishcd  with  each  device  unless  a  different  length 
ii  Aprcified.  The  device  can  be  filled  lo  a  boiler  by  any  com- 
[teient  mechanic.  The  piston  valve  should  not  be  located  near 
intense  heat  Smart  &  Spencer,  Salem,  Mass.,  are  the  sole 
a  He  lit  s. 


Subscriljcrs  wliu  are  wiHinR  to  act  as 

LCXZAL  SUBSCRIPTION  AGENTS 
for  Thk  Hmrski.kss  Aok,  on  a  commission  basis,  art 
requested  lu  communicate  with  the  Editor. 
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OUR  FOREIGN  EXCHANGES. 


The  Pieper  Combination  Carriage. 


A  somewhat  novel  form  of  automobile  vehicle,  shown  in 
the  accompanying  itiustratioas,  is  beinf;  manufactured  )>y  the 
Soricic  dcs  Htablisscmrnts  Piirpcr,  of  Licgc,  Belgium,  inas- 
nuidi  as  the  car  is  fitltJ  with  butli  a  gasalinc  inolor  and  alsu 
a  storage  ItKllcry  electric  motor.  The  Pieper  Co,  fttnte  that 
they  have  endeavored  t»  con&truct  as  light  and  as  simple  a 
carriage  as  poMihle,  and  claim  to  have  succeeded  in  giving  to 
assemblage  of  the  driving  power  an  claslieity  which  the 
a»ifhnc  motor  docs  noi  possess  To  this  end  they  have  cou- 
pled together  a  gasoline  nmior  nnd  a  dynamo  on  the  same 
sh;ih.  which  by  means  of  a  reducmg  gear  of  co(f  wheels  drives 
the  rear  axle  o(  the  car.  The  dynamo  is  connected  with  a 
Anialt  battery  of  accumulators,  the  ^tartiuK  of  the  ni4)lor  being 
effected  by  passing  the  curreni  of  the  battery  through  the  dy- 
namo by  means  of  a  rheostat,  the  electric  machine,  on  rotat- 
ing, dragging  with  it  the  gasoline  engine.  To  bring  the  latter 
into  opcrafion  it  is  then  only  nccrssar>'  to  regulate  (be  car- 
buretion  and  the  opening  or  gas  adniiasion  lap.  As  iOfm  as 
diis  is  effected,  the  dyn.imo  begins  lo  act  as  a  Bcncrator,  and 
during  a  stoppage  of  the  car  the  power  developed  by  the  gas- 
oline engine  ts  transformed  into  an  electrical  current,  which 
rechargeii  the  haiterieii.  The  dynamo  is  shunt  excited,  and  a 
rheostat  placed  in  the  circuit  of  the  mafrnctic  field  enables  the 
peed  to  be  varied  considerably.  The  common  shaft  of  the 
lynAmo  and  Kasolinc  engine  curries  a  friction  clutch,  which  J| 
Enables  its  niovcinen;  to  be  tr.instiut'.eil  by  *pur  gcaiing  to  Llirlfl 


rear  axle;  The  dynamo  and  engine  are  so  connected  together 
that  when  the  car  is  in  motion  the  fom»er  acts  as  a  genera- 
tor or  rcco|)tor  ot  electrical  energy,  according  to  the  power 
ret)uircd.  If  this  is  less  than  that  of  (he  engine,  the  surplus 
goes  to  the  battery;  if.  on  the  contrary,  it  is  superior  to  that 
whrch  the  engine  can  develop  (except  at  slariing  or  on  a  steep 
gnide),  the  speed  of  the  engine  lessens  and  the  dynamo  re- 
ceives current  from  the  battery,  the  power  which  it  gives  out 
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being  added  lo  that  of  the  engine,  the  whole  of  the  opera- 
tions being  sutumatically  effected.  The  (rauit  of  the  car  is  of 
tubular  cotutruction,  ilic  gasoline  motor  being  located  in  front. 
the  electric  motor  being  at  about  the  center.  To  insure  solid- 
ity ftnir  stiffening  rods  arc  provided,  while  between  the  spced- 
chnr.ging  shaft  and  the  «haft  of  the  electro  motor  a  flexible 

t couple  to  facilitate  the  dismounting  of  the  latter  is  fitted, 
ivliilc  by  menus  of  a  second  coupling  the  gasoline  motor  ran 
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be  quickly  cut  out  and  the  car  converted  into  an  ordinary 
electrical  vehicle,  the  battery  and  accumulator  being  of  a 
ca[>acity  sufficient  for  a  run  of  25  miles  on  level  roads.  The 
power  of  the  engine  is  so  calculated  that  the  battery  is  slightly 
charged  on  flat  roads  at  ihe  maximum  speed  of  the  car,  the 
makers  stating  that  in  practice  the  battery  always  remains 
charged.  Steering  is  controlled  by  a  hand  wheel,  while  the 
road  wheels  are  of  the  cycle  type,  with  pneumatic  tires.  The 
battery  weighs  about  250  lbs.  and  consists  of  40  cells  in  ebonite 
boxes.  The  gasoline  motor  is  of  the  single-cylinder  vertical 
type,  with  watcr-jacketcd  explosion  chamber  and  electrical 
ignition.  The  electro  motor  is  of  aj^-h.p.  Two  brakes  are 
provided,  both  operated  by  fool  pedals,  one  acting  on  the 
main  shaft  and  one  on  the  hubs  of  the  rear  wheels.    The  car 

complete  weighs  xbout  800  lbs. 

♦  — 

The  Raymond  Carbureter. 

A.  Raymond  ainc  of  128  Rue  du  Bois.  Levallots-Pcrrct 
(Seine).  France,  has  lately  brought  out  a  new  carbureter  of 
which  a  general  view  of  a  section  is  illustrated  herewith.    The 


main  feature  of  the  device  is  a  kind  of  balanced  valve  CFig.  3), 
which  moves  on  an  axis.  This  valve  carries  a  pointer  which 
engages  A'iih  the  lower  end  of  the  gasoline  admission  pipe  t. 
The  pointer  is  not  seen  in  Fig  2,  it  being  hidden  behind  the 
spindle  C  of  the  handle  H.  A  helicoidal  cam,  C,  oi  which  the 
shaft  c  is  maniTuvred  externally  by  means  of  the  lever  E, 
removes  the  valve  V  and  its  axis  o  more  or  less  from  the  gaso- 
line inlet  pipe,  with  the  result  thai  the  degree  of  engagement  of 
the  pointer  with  the  latter  is  varied.  Under  the  effect  of  the 
suction  stroke  of  the  engine,  the  valve  V  turns  on  its  axis  and 
the  poin'.cr  falls,  allowing  a  predetermined  quantity  of  gaso- 
line to  pass  into  the  carbureting  device,  As  soon  as  the  sue* 
lion  stroke  is  completed,  the  valve  is  brought  back  to  position 
by  a  spring,  r,  the  pointer  consefjuently  closing  the  inlet  pipe. 
During  the  suction  stroke,  air  is  also  drawn  in  through  the  pipe 
V\  tlie  mouth  A  of  which  is  provided  with  wire  gaute  to 
prevent  the  admission  of  any  dirt  or  dost.     The  qtonlity  of 
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air  admitted  is  regulated  by  the  valve  V*.  Tlte  gasoline,  as 
soon  as  the  valve  V  moves,  falls  thereon  and  meets  the  air. 
a  thorough  mixture  being  formed  during  the  pas^a^f  through 
the  iMies  of  wire  gau/c  disks  D.  To  assist  in  the  carburetion, 
a  part  oi  the  exhaust  gases  from  the  engine  are  made  to  cir- 
culate around  the  annular  space  d.  The  necessary  additional 
cool  air  to  form  a  good  "mixture."  is  drawn  in  through  the 
variable  valve  P.  regulated  by  the  handle  N,  ihe  explosive 
charge  ihen  passing  lo  the  motor  along  the  pipe  T.  To  put 
the  motor  in  nfHration,  the  valve  V*  is  closed  and  the  handle 
I^  moved  over  about  a  third  of  its  course,  the  sparking  device 
bieing  retarded.  The  engine  once  ia  operation,  the  quality  of 
ihc  mixture  is  regulated  as  desired  by  the  levers  controlling  the 
valves  V  E  N.  The  carbureter  is  being  made  in  several  sizes, 
that  illustrated  being  intended  for  use  on  small  motors  of  from 
I  to  2  h.p.  It  is  claimed  that  the  device,  while  occupying  small 
space,  is  regular  in  its  action,  notwithstanding  the  jolting 
caused  by  uneven  mads,  and  that  the  regulating  valves  are 
instantaneous  in  their  action. 


A  New  Steam  Omnibus. 


The  accompanying  illustration  gives  a  general  view  of  a 
<!leani  omnibus  which  has  lately  been  built  by  La  Compagnie 
National  des  Courrirrs  Automobiles,  of  22  Rue  Rossini,  Paris. 
The  vehicle  is  propelled  by  a  two-cylinder  engine  of  14-h.p., 
steam  for  which  is  supplied  by  an  explosible  tubular  boiler  of 
the  Thirion  type     The  engines  arc  located  under  the  floor  of 


the  car  in  such  a  way  that  each  of  the  cylinders  actuates  one 
of  the  rear  road  wheels  through  chain  gcarmg.  Steering  is 
conirollcd  by  a  vrriicat  hand  wheel,  while  three  brakes  arc 
at  the  command  of  the  driver.  The  water  tank  has  a  capacity 
of  300  liters,  said  to  be  sufficient  for  a  run  of  30  kilometers. 
The  wheels  are  of  wood,  shod  with  iron  tires.  The  'bus,  which 
has  accommodation  for  14  passengers,  driver  and  1340  lbs.  of 
luggage  or  goods,  weighs  6.t6o  lbs. 


The  Tourand  Carriag;e. 


I. a  Locomotion  Automobile,  in  a  recent  issue,  gives  a  de- 
scription of  a  new  gasoline  carriage  built  by  Tourand  &  Co.. 
of  Havre,  France. 

It  is  propelled  by  a  two-cylinder  Crozet  motor  of  6-h.p.. 
said  to  be  so  constructed  that  on  the  higher  speeds  no  disa- 
greeable vibration  is  experienced,  and  having  but  one  exhaust 
and  one  inlet  valve.  All  parts  of  the  motor  are  encased  and 
run  in  oil.  The  carbureter  Is  automatic  and  is  not  affected  by 
changes  of  temperature.  Ignition  Is  electric  and  transmission 
is  effected  by  a  patented  system  of  gears  always  in  mesh  and 
operating  the  differential  shaft.  The  four  speeds  forward  and 
back  are  controlled  by  a  single  lever.  The  frame  is  of  section 
steel  riveted  firmly  together  by  bolts  and  screws  securely 
locked  to  prevent  loss.  There  arc  two  brakes,  one  on  the 
countershaft,  operated  by  a  prdal.  and  the  other  for  an  emer- 
gency, acting  on  the  hubs  of  the  hind  wheels.  A  drop  stick 
pre\'cnts  accident  on  hills   in   case  of  derangement  of  the 
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machinery.  The  motor  requires  but  one  nil  cup.  and  all  the 
bciritiKS  of  the  vehicle  are  automatically  lubricated. 

The  wooden  wheels  have  metallic  hubs  and  Mtchetin  pneu- 
matics. 

The  weight  of  the  carriage,  with  all  supplies  on,  is  about 

1.500  lbs,  • 

* 

An£lo-American   Shares  In  the 
London  riarket. 


In  our  issues  of  December  8  and  9  wc  warned  our  readers 
that  tficre  was  a  rig  on  in  British  Motor  shares,  They  were 
(hon  working  -up  to  i8.<.  per  share.  To-day  they  arc  practically 
uii.salable  al  6s.  per  share,  which  is  the  nominal  guotation. 
Mr.  Harry  J.  Lnwson  went  to  the  United  States,  we  believe. 
to  sell  the  company's  patents,  and  u|ion  his  return  various  sen- 
sational reports  were  spread  abroad  as  to  the  success  of  his 
mi>sion.  The  rumcr  (liat  there  is  to  be  a  motor  trust  may  l>e 
regarded  as  being  purely  problematical;  in  fact,  iHip()55il)Ie. 
Those  who  spread  ihcse  various  rumors  have,  of  course,  an 
object  tn  gain,  and  it  will  be  well  that  any  one  intending  to  in- 
vest in  British  Motor  shares  should  leave  them  severely  alinie. 
The  discussion  which  is  going  on  in  city  circles  as  to  the  pur- 
chase of  Mr.  l^wson'i*  interest  in  this  concern  has  nothing 
to  do  with  the  intrinsic  merits  of  the  shares.  They  are  iuRi- 
cienlly  worthless  to  be  left  in  the  hand-t  of  those  who  now 
possess  them. ^London  Globe. 


A  New  Aster  Gasoline  riotor. 


Now  that  liglit  two  seated  voituretles  have  bccnmc  >o  popu- 
lar in  France.  cnn.Mrucfors  of  such  vehicles  are  finding  that 
the  air-cooled  motors  at  first  adopted  arc  not  proving  satis- 


factory. The  result  is  that  De  Dion  &.  Bouton  arc  making  a 
3-h.p.  water-cooled  motor,  and  their  example  has  been  followed 
by  Les  Ateliers  dc  Construction  Mecaniqucs  L' Aster.  o(  Si. 
Deris  (Seine),  France. 


ASTER  MOTOR   WITH   WATER  JACKET. 

The  .Aster  air-cooled  motor  with  its  radial  disks  of  corru- 
gated copper  is  already  well  known.  The  new  water-jack«ed 
engine  which  is  illustrated  here  is  capabk*  of  indicating  up  to 
3  h.p.;  in  other  respects  it  is  similar  to  titc  air-cuolcd  motor 
above  alluded  to. 
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In  this  molur,  which  works  on  the  Otto  cycle,  using  petrol 
as  fuel,  there  arc  some  features  in  tlie  design  of  considerable 
interest,  and  which  arc  in  the  direction  of  general  improve- 
ment. The  arrangement  of  the  valve  chest  permits  the  rapid 
examination  and  remo%-al  of  the  valves  without  interfering 
with  the  pipe  flanges.  The  most  important  feature,  however, 
is  the  governor  gear,  by  which  automatic  regulation  is  ob- 
tained. Upon  one  of  the  crank  webs,  M'  (sec  Fig.  2),  is  a  lug 
carrying  the  bent  lever,  T,  one  end  of  which  terminates  in  a 
heavy  weight,  and  the  other  rests  upon  a  spindle.  U,  passing 
axially  through  the  main  shaft  and  tree  to  move  in  an  axial 
direclion.     Such   movement  displaces  the  finger.   IT.  which 
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makes  contact  with  the  ignition  cam,  S.  This  cam  has  a 
diagonal  groove  of  45  degrees,  in  which  ihe  point  of  the 
finger.  U*,  is  engaged  once  every  revolution.  It  follows  that 
the  point  of  contact  varies  with  the  position  of  the  lever,  U'. 
with  respect  to  tin:  groove  on  S.  Should  the  speed  of  the 
motor  alter,  the  centritugal  action  of  the  weight  at  T  alters  the 
position  of  the  spindle,  U.  If  the  speed  increase  at  the  in- 
stant of  completing  the  circnit  through  the  trembler,  U',  the 
contact  points.  U'.  with  S  is  delayed,  hence  the  ignition  spark 
i-  also  delayed. 

Referring  to  the  drawings: 

A  is  the  casing  forming  the  crank  chamber. 

B,  DV  the  bolts  attaching  the  motor  cylinder  to  the  casing. 

C.  the  jacketed  cylinder. 
E,  the  water  space. 
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F,  water  supply  pipe, 

G,  water  outlet  pipe. 

H.  suction  or  inhaust  valve. 

I,  suction  valve  chest  cover. 

J,  exhaust  valve. 

K,  piston. 

L,  piston  or  connecting  rod. 

M.  M',  crank  cheeks.  » 

K,  starting  gear, 

O.  fly  wheel. 

P,  pinion  gearing,  with  pinion  on  cam  shaft.  Q. 

R,  cam  actuating  exhaust  valve  rod,  R^ 

S,  ignition  cam. 

T.  governor 

U.  spindle  carrying  ignition  finger  and  trembler. 

U*.  ignition  finger. 

17,  trembler. 

U'.  contact  points. 

U*.  insulated  wire. 

V,  ignition  or  sparking  tube  in  cyliojler — The  Automotor. 


The  Parsons  Carbureter. 


The  Parsons  carbureter  Is  the  invention  of  H.  Parsons,  0! 
Earlsdon,  Coventry.  As  will  be  seen,  it  consists  of  two  cylin- 
ders, A  and  B,  mounted  concentrically  one  within  the  other, 
the  upper  ends  of  each  being  enlarged  and  reduced  respective- 
ly, forming  the  annular  carbureting  chamber,  .A'.  The  inner 
cylinder,  B.  has  an  inlcrnal  web  or  diaphragm,  b.  separating 
it  into  two  chamber?.  B*  and  B".  In  the  upper  chamber.  B^ 
are  a  series  of  small  holes,  V,  b\  etc.,  putttnig  it  into  com- 
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niuaication  with  the  carbureting  chamber,  A'.  The  lower 
end  oi  the  chamber,  fi^  is  in  communication  with  the  aunos- 
thcre  by  a  scries  of  small  holes,  b*,  b',  etc.  The  lower  end  o! 
the  cylinder,  B.  is  fitted  with  a  nozzle,  b*.  (or  the  attachment  of 
a  pipe  leading  from  the  exhaust,  so  as  to  heat  it.  The  upper 
md  of  the  cylinder,  A,  is  fitted  with  a  rotaUng  cap,  C,  held  in 
place  by  the  spring,  D,  and  the  screw  cap,  £,  in  which  latter 
is  a  gauze  screen,  F.  Within  the  chamber.  A',  arc  one  or 
more  cylinders,  G,  of  porous  woven  fabric,  such  as  lamp  wick. 
On  the  side  of  the  cylinder,  A.  is  a  smaller  one  forming 
the  mixing  chamber,  A',  the  upper  end  of  which  is  in  com- 
munication with  A  by  means  of  an  orifice,  a,  the  opening  of 
which  can  be  regulated  by  turning  the  cap,  C;  this  regulates 
the  amount  of  vapor  passing  from  the  carbureting  chamber, 
A*,  to  the  mixing  chamber.  A'.  To  the  upper  end  of  A' 
is  a  gauze  cap,  H.  To  the  lower  part  of  A*  is  a  nozzle,  a*,  in 
connection  with  the  suction  valve  of  the  motor  by  a  pipe,  the 
lower  part  of  A',  opposite  the  nozzle,  is  recessed  as  shown 
at  a'. 
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Between  this  annular  recess,  a*,  and  the  opening,  a,  leading 
into  the  carbureting  chamber.  A*,  is  a  safety  screen,  which 
consists  of  a  series  of  gauze  disks,  K,  K,  etc.,  kept  apart  by  a 
series  of  rings  or  washers,  k.  interposed  bet^\'een  them.  Be- 
neath the  safely  screai  is  a  cylindrical  distance  piece,  M,  which 
extends  over  the  recess,  a*,  and  converts  it  into  an  annular 
chamber.  In  this  distance  piece,  M,  are  a  series  of  small  holes, 
m,  m,  etc.,  which  put  the  interior  of  the  cylinder  into  com- 
munication with  the  annular  chamber  formed  by  the  recess,  a*, 
by  which  the  explosive  mixture  of  spirit  vapor  and  air  passes 
to  the  nozzle,  a',  the  holes,  m.  m,  etc..  insuring  the  effective 
mixture  of  the  spirit  vapor  and  air.  Between  the  bottom  of 
the  cylindrical  distance  piece,  M,  and  the  screw  cap,  J,  is  a 
spiral  spring.  N,  which  acts  to  keep  the  several  parts  to- 
gether, and  facilitates  their  being  placed  in  position  after 
removal  for  cleansing  or  other  purposes. 

The  upper  end  of  the  cylinder,  A*,  is  closed  by  means  of  a 
continuation.  C*.  of  the  can  or  plate,  C,  and  as  this  plate  rotates 


about  the  center  of  the  cylinder,  A.  it  will  be  seen  thai  iu 
rotation  in  one  direction  or  the  other  causes  the  part,  C*,  to 
uncover  or  close  the  top  end  of  the  cylinder.  A',  therein  actin 
as  a  valve  to  control  the  supply  of  air  to  the  mixing'  charabcfi^ 
the  pari,  C,  of  the  cap  or  piaie  being  so  proportioned  that  the 
chamber.  A*,  is  opened  to  the  atmosphere  as  it  is  being  dosed 
to  the  carbureting  chamber,  and  vice  versa,  as  it  is  closed 
to  the  atmosphere  it  is  opened  to  the  carbureting  chamber 

At  the  botom  part  of  the  cylinder.  A,  js  a  nozzle,  a*,  for 
connecting  it  with  the  ofl  or  spirit  lank,  which  may  be  in  direct 
communication  with  the  cylinder  so  long  as  its  depth  does  not 
exceed  the  depth  of  the  smaller  part  of  the  carbureitne 
chamber,  A',  so  that  the  height  of  the  oil  in  the  carburet* 
cannot  rise  higher  than  the  diaphragm  or  web  between  the 
two  chambers,  B'  and  B'.  of  the  inner  cylinder,  B. — ^Thc  Auto- 
motor. 


Death  of  Gottfried  Daimler. 


Cable  dispatches  announce  the  death  at  Cannstatt.  near 
Wuneml)erp,  Germany,  of  Gottfried  Daimler,  the  "  Father  of 
Auiomcbilism."  "Papa"  Daimler  as  he  was  called  in  Paris. 
Mc  was  many  years  ik\i.o  engaged  with-  Doctor  Otto  in  perfecting 
the  well-known  Otto  gas  engine,  and  later  evolved  the  motor 
bearing  his  name,  which  was  tmniedialcly  taken  up  by  the 
French  pioneers  in  Automobilism.  Emit  Levassor  ar.d  the 
Peugcois.  He  was  the  founder  of  and  was  largely  interested  in 
Ihc  Daimler  Motor  Company  of  Cannstatt.  As  the  prupbel  of 
the  new  era  in  road  locomotion  he  was  revered  in  all  the  chief 
centres  of  the  Old  Wurld,  where  Auiomobilism  had  found  its 
devotees.     He  was  66  years  of  age. 
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of  the  world 


UNITED  STATES   PATENTS ' 


No.  644.225 — Motor  Car. — Hans  Joacbim  Eisner,  Kalk, 
Germany.    Applicition  filed  Dec.  2,  1899. 

Fig.  I  shows  the  armngcmcnt  oi  the  motor  in  elevation. 
Fig.  3  is  the  corresponding  side  elevation.  Fig.  3  is  a  plan 
of  the  same. 

The  axle  a,  Bxed  upon  the  frame  of  the  car,  possesses  the 
revolving  pivots  b,  bent  around  at  right  angles,  upon  which 
the  axle  shafts  c,  bearing  the  steering  wheels,  can  revolve. 
The  gear  wheel  e,  located  on  the  axle  of  the  motor  m,  engages 
with  the  toothed  wheel  attached  to  each  steering  wheel.  A 
bearing,  d,  fastened  to  the  motor,  engages  around  the  rotary 
axle  shaft  c.  so  that  the  distance  of  the  motor  remains  always 
the  same  and  the  rotar>-  axtc  shaft  must  follow  the  move- 
ments of  the  motor.  The  motor  liseli  is  supponed  by  means 
of  a  spring,  f,  from  the  arm  h,  revoluble  around  the  vertical 
shaft  g.  The  spring  f  is  attached  nt  or  near  the  center  of 
gravity  of  the  motor  and  is  pivotally  connected  with  the  arm 
b  as  well  as  with  the  motor. 
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Instead  ol  arranging  both  motors  at  ditTercnt  sides  of  the 
axis  a.  they  may  be  arranged  at  the  same  side  of  said  axis. 
as  shown  In  I-lg.  3  by  dotted  lines. 

By  means  of  the  arrangement  described  it  is  attained  thai, 
on  the  one  hand,  all  jolts  caused  by  the  motors  and  their 
muveUKnis  are  directly  transmitted  to  the  fixed  axle,  and 
consequently  there  Is  no  strain  on  t)ie  axle  shafts,  and  that, 
on  the  other  hand,  the  car  can  be  steered  directly  by  means 
of  a  corresponding  movement  of  the  lever.  If  the  lever  b  is 
turned  in  either  direction  around  the  vertical  shaft  g,  this 
movement  will  cau&e  the  motors  m  to  turn  around  the  cen- 
ter of  rotation  of  the  corresponding  axle  shaft  on  account  of 
the  bearings  d  encircling  the  rotary  axle  shaft  c.  Thus  the 
steering  wheels  are  turned  in  the  required  manner  without 
altering  their  parallel  position  with  regard  to  one  another 
or  the  engagement  of  the  gear  wheels. 

B>  means  of  this  invention  the  wheels  are  able  to  turn 
about  iSo  degs.,  and  the  cut  can  be  turned  around  within 
the  space  it  stands  upon,  if  any  ot  the  usual  means  for  over- 
coming the  dead  point  are  made  use  of. 

No.  644.144— Coruiccting  Plate  for  Storage  Batteries. — 
Harr)-  E.  Osburn.  of  Chicago,  111.,  assignor  to  J.  Herbert 
Ballantine,  of  Newark,  K.  J.    Application  filed  Feb.  17,  1899, 
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ft  has  been  the  usual  practice  heretofore  to  provide  tt  the 
upper  edge  of  the  battery  plate,  usually  at  one  corner,  a  neck 
or  strip  of  metal  usiuUy  formed  integral  with  the  metal  of  the 
plate  to  serve  as  a  terminal,  the  terminals  of  the  several  plates 
of  une  polarity  being  united  elcdrically  by  a  conducting  rod 
or  wire  joined  to  each  of  the  terminals.     This  structure  is 
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more  or  leas  objectionable  in  practice,  first,  due  in  the  fad 
that  the  neck  of  metal  cori>:>des  and  disitiicgratcs  at  tite  acid 
line — thai  is,  at  the  surface  oi  the  electrolyte — and  in  conse- 
quence becomes  eaten  away  in  tiine  to  such  an  extent  as  to 
affect  the  efficiency  and  operation  oj  the  cell,  and.  sccoud, 
due  to  the  (act  that  the  current  is  supplied  only  al  one  cor- 
ner of  the  plate,  and  in  consequence  the  active  material 
begfins  to  form  first  in  the  vicinity  of  the  neck,  the  forming 
process  gradually  progressing  outward  to  the  remote  por- 
tions of  the  plate,  and  likewise,  during  discharge,  tlie  plate 
first  discharges  in  the  vicinity  o(  the  neck  or  terminal.  In 
this  manner  one  portion  of  the  plate  becomes  overworked 
and  is  worn  out  when  other  portions  of  the  plate  arc  still 
in  good  condition. 

It  is  the  object  of  this  invention  to  obviate  the  above  ob- 
jections by  providing  a  terminal  plate  united  with  one  or  more 
of  the  battery  plates  below  the  acid  line  by  a  plurality  of  con- 
nections, whereby  the  current,  instead  of  being  supplied  to 
the  plate  at  one  point,  is  uniformly  distributed  over  the 
battery  plates  to  tlicrcby  increase  the  efficiency  and  duration 
of  the  cell.  Furthermore,  the  cost  of  construction  is  by 
this  invention  claimed  to  be  materially  decreased,  and  a  more 
stable  structure  results. 

In  the  preferred  form  the  inventor  provides  a  single  con- 
necting plate  for  each  pole  of  the  cell,  to  which  all  of  the 
plates  of  one  polarity  are  connected,  each  battery  plate  being 
connected  with  the  connecting  plate  by  a  plurality  of  lugs  or 
paths. 

Fig.  I  is  a  plan  view  of  a  storage  battery.  Fig.  2  is  a  view 
in  elevation  of  one  of  the  battery  plates.  Fig.  3  is  a  view  of 
the  connecting  plate.     Fig  4  is  a  view  of  a  modification. 

ICiich  of  Ibe  bnttcry  plates  a  is  provided  with  a  plurality  of 
tongues  or  lugs,  a'  a'  a',  at  one  edge,  and  the  connecting  plate 
b  ta  provided  with  a  series  of  openings,  b'  b'  b',  through  which 
th^  tongues  a'  arc  adapted  to  pass,  the  ends  of  the  tongues 
being  bent  over  and  secured  to  the  face  of  the  connecting 
plate  by  burning  or  by  soldering,  The  material  of  the  con- 
necting plate  b  is  removed  at  intermediate  positions,  to  leave 
a  scries  of  openings,  b*  b*,  thereby  dispensing  with  superfluous 
material  and  rendering  the  wctglit  of  the  connccJing  plate 
a  minimum.  Two  connecting  plates,  b  b,  are  provided  for 
each  cell,  all  of  the  battcr>'  plates  o!  one  polarity  being  con- 


nected with  one  of  the  connecting  pUtcj,  wtiiie  the  battery 
plaies  of  the  opposite  polarity  are  connected  with  the  other 
connecting  plate.  Instead  of  providing  a  single  connecting 
plate,  one  connecting  plate  may  be  provided  lor  each  uf  the 
batter)'  plates,  as  illustrated  in  Fig.  4,  and  the  several  coo- 
nerting  plates  may  then  be  joined  together  in  any  suitable 
manner,  preferably  one  connecting  plate  for  all  of  the  battery 
plates  of  one  polarity,  as  shown  in  Figs,  i  and  3. 

The  upper  portion  of  the  connecting  plate  joined  to  the 
several  battery  plates  is  extended  upward  to  form  the  ter- 
minal of  the  cell,  thus  doing  away  with  the  many  joints  here- 
tofore employed  ior  connecting  the  terminals  of  the  several 
plates  with  the  terminal  of  the  cell. 

No.  644,113— Propulsion  of  Vehicles —Waller  H.  Under- 
wood, New  York,  N.  Y.    Application  filed  July  17.  iBofi. 
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CAN  YOU  QET  US  NEW  SUBSCRIBERS  ? 

Any  of  our  subscribers  who  are  willing  to 
solicit  subscriptions  for  Thr  Horseless  Age 
from  iheir  fellow  townsmen,  arc  requested  to 
communicate  with  the  Editor. 


VfTA^TED.— Vol.  /,  No.  /,  Vol.  z,  Nos.  5,  6,  7.  8, 
"'  9,  /o,  and  Vol.  j,  No.  /,  A  new  nutnber  of 
the  weekly  will  be  given  in  exchange  for  any  one  of 
these,  1/  m  good  condition,  and  for  Vol.  1,  No.  I, 
four  numbers  will  be  given  if  in  good  condition. 
HORSELESS  AGE.  American  Tract  Society 
Building,  Nassau  and  Spruce  Streets,  New  York. 


Any  of  our  subscribers  who  are  wlllinK  lo  solicit  subscriptions 
for  The  IIoii.**fcLE38  Aok  from  their  lellow  townsmen  are  re- 
quested 10  communicate  with  the  Editor,  as  we  are  desirous  of 
entering  ioio  business  relations  with  such  parties. 


Volume  1,  No.  1. 

pAKTiES  having  copies  of  the  November,  1895, 
*  number  of  Tiiic  H6rsbi,bss  Agb,  which  they 
an  willing  to  sell  or  exchange  for  later  numbers,  are 
raqiMSted  to  communicate  with  the  publisher. 

IN  YOUR  TOWN,  FROM  TOUR  FRIENDS, 

will  you  solicit  subscriptions  for  The 
Horseless  Ace  on  a  commission  basis? 
If  so,  write  the  Editor. 


WANTED. 

Special  contributors  to  The  Horseless  Age  od 
all  important  subjects  relating  to  Motor  Vehideu. 
Fair  compensaiion.  Address  The  Horseless  Ace, 
150  Nassau  Street,  New  York. 


lo.  SS.  Muc^t  7.  UOO. 


THE   HORSELESS   AGE. 


29 


SPECIAL^  NOTICES, 

AJyrtlni—nto  iamrtrnd  undar  this  hcadlae  at  (3.00  •■  Isch  for 
Utmm,  pajFifel*  lo  Bdy«Ace> 


THE  JUMP  SPARK  LEADS 

lilTc  Th:.:k 

1    Inch  Jump  Sparte. 

Weliihl.  ftll^K. 

l>tiw!n«lotis,  8x4 111  triL 

P»tt*nt  Applied  For 

C  F.  SPLITDORF,  l^f?a'f.\V 

tl  Vuulew&tpr  ^t.,  Npw  York 


GASOLINE    ENGINE  CASTINGS. 

One  to  four  h.  p.,  for  stationary  marine  or  vehicles  ; 
rough  or  partly  finished.  Also  complete  engines, 
carbureters  and  accessories.  LOWELL  MODEL 
CO.,  Box  292,  Lowell,  Mass. 

FOR  SALE. 

Motor  Phaeton.  Winton  System.  The  best  on  the 
market  without  exception.  I  have  two,  both  alike; 
in  perfect  condition,  and  good  as  new.  Can  take 
your  choice.     Address, 

B.  O.,  care  of  Horselebs  Ace. 


ELECTRIC  IGNITION 


I      IN  QAS,  GASOLINE  AND  OIL  ENGINES. 

I  Vi'e  make  special   SPARKING    roiNTH   for   tlilK   scrrlcf 

possessinpr  cxtrcinc  lianlm-^s  nnd  f^realiT 
I  iliinihilil}  lliHU  plaljituiii. 

SEND  FOK  DKSCRIPTITE  MATTER  AM)  FRICES. 

bARbti   &   LU„  NEWARK,  H,  J, 

OPENING    FOR    AMERICAN 
AUTOMOBILES  IN  FRANCE. 

At)  AnKrican,  thtrty-five  years  of  age,  having  resided 
three  yezir^  in  Paris  and  in  France  where  he  has  most 
successfully  iturttriuced  an  American  article  closely 
identified  with  Auiomoblles.  is  open  for  engagement 
fur  re|)rcsentatian  ol  a  giM)d  pciroleum  motor.  Party 
in  qucsiion  speaks  the  French  as  tluenily  as  English 
and  is  in  close  ti>uch  with  the  trade  daily.  Represen- 
tation of  a  hiKh-Krade  motor  and  a  first-clas*  huu»c  imly 
desired.  Best  references  Paris  and  New  York  given. 
X.  Y.  Z..  care  Horseless  Age. 


SPECIAL 


Tu/mra  mbtml  pmts  for  mutomo- 

B/LES.    Mad»   to  order  from   tkoich  or 
aamplo. 


Seamless  Cold  Drawn  Steel  Tubing, 
Shells,  Cylinders  and  Tanh, 


For  Atr,  Oaa.  Steam.  Am- 
nonlA  or  flut'ls  aodw 
prM«if»ap<lgsplo<lT«a. 

B^l«amlaas  StMl  Twt- 


«d   Tanks    of 
Dlamotcrs. 

DROP  P0RQIN08  AND  8TECL  BTAMPINOt. 


Bundrr 


DODGE    MACHINE    SCREW    CO., 
BOSTON. 


[FOR  SALE. 
Winton  phaeton,  new,  only  run  enough  lo  put  it  in 
good  running  order.     One  of  the  quiete&t  and  fastest 
made  by  this  company.     Owner  wishes  to  get  a  two- 
seated  carriage,  .\dUress  F.  W.  II,, 
Care  of  Hok!?BLESS  Acs. 


STEAM  VEHICLE  FITTINGS. 


PIN  Valves  (both  union  and  plain  ends}.  Injectors,  Gasoline 
Regulators  (improved   type).  Waier  RcKulators,  Improved 
Glass   GaiiKes,    Gluhc    and    Check    Valves,    Water    Relief 
Valves  for  Cylinders,  Steam  Gauitcs  and  Safety  Valves. 


LOCKE  RE6UUT0R  CO., 


SaleiD,  Mass. 


JtlNEY,  STEINMEU  t  CO.,  DnxbI  Buildlot  Plllidilpbli.Ji. 
FOR   SALE. 

A  second-hand  Winton  phaeton;  just  from  the 
works,  in  perfect  running  order;  will  give  trial 
Only  selling  to  purchase  another  carnage  of  same 
make,  but  with  more  power,  to  use  in  another  part  of 
the  country  where  roads  are  heavy  and  grades  steep. 
Price  $750.     Apply  Adams,  No.  57  West  66th  Street. 

...ASHTON... 

Pop  Safetj  Valves,  Cylinder  Relief 
Valves,  Steam  Gauges,  Automatic 
Water  Gauges  and  Gauge  Cocks 
for 

STEAM   VEHICLES. 

THE  ASHTON  VALVE  CO..  271  Franklin  St..  Boston,  Mai8. 

(121   LlbirtT  Strsflt.  Nc»  York. 
BRAHCHES:  ^1218  FUberi  Slrctl.  Phllsdtl^Ma. 
IttS  UM  Slrael.  CklBSio,  111, 


Automobile  Storage  and  Repair  Co. 

station  No.  1-07  WEST  eeth  STREET  ^8t.  Nicholas  Rink  Bids.'.  NEW  YORK. 

House  and    Care   for    Automobiles   of  all   kinds.     Storage   Batteries   Charged  and  Supplies  of  all 

kinds  furnished. 

Trtazxalexxt^    ^L.ooox>3.zi:a.ocl«acod< 


so 


THE   HORSELESS   AGE. 


Vol.  li  Ko.  flL ; 


AUTOMOBILE 
CHAINS..., 

Wc  art  prepared  tu  furnish 
Automobile  Chaintt  suit* 
able  fur  ull  demands  o(  the 
tradr.  Semi  for  Ciitftlo^ur. 

Baldwin  Oetachsble  Chain  Co.. 

WorCMler.  Mair.  U.  8.  A. 


WANTED. 

A  manufacturer  tn  make  my  gasoline  motor  carriage. 
It  is  very  simple,  slron)i[  and  cheap  to  construct. 
Vibration  pracitcally  overcome.  No  machinery  in 
sif^ht.     Sole  right  for  sale  or  will  lease  on  royally. 

Address  M.  K.,  care  of  Horself.ss  Age. 


FRICTION-LOCK  1 

REVERSE  GEAR  ^n 

AUTOMOBILES 
AND  LAUNCHES. 

Patent  for  8.I..   Apply   ^     ^     ERRINCTON, 

30  COftTLAIlDT  STRCCT.  NEW  YC 


WANTED. 

Steam    Automobile.      Give    make,    age,    ».nniili 
and  price.  Address  "Steam," 

Care  of  HoRSCt.css 


VALUIIBIE  PJ1T[NT  RIGHTS  UNO  0[SIGNS  r?;*R=^|''c%\"4 !r "."!''!"!  [OR  S|[[ 

Accessories  for   Automobiles  .    .  ' 

AT  A  REASQNiBLE  PRICE  FOR  ENGLAND.  GERMANY  AND  FRANCE,  SINGLY  OR  TOGETHER. 


THIS  is  not  a  scheme  to  unload  undesirable  property  but  is  an  honest  and 
legitimate  offer;  because  the  party  desiring  to  make  the  sale  feels  that  the 
American  field  is  amply  sufficient  in  which  to  operate  himself.  Close  and 
Business-like  Investigation  is  Solicited,  and  no  letters  will  be  answere  1  that  arc 
not  accompanied  by  references  in  regard  to  character  and  financial  standing,  which 
can  be  quickly  investigated  from  New  York  City  without  prolonged  correspondence. 
It  is  desired  to  get  in  touch  with  manufacturers  of  standing,  or  reliable  and 
responeible  capitalists  who  wish  to  embark  in  this  line  ol  work. 


ADDRESS— "K, 


99     CARE 
OF     . 


THE  HORSELESS  ACE 


COR    NASSAU  AND  SPRUCE  Sn 
NEW  YORK  CITY,  U.  S.  A. 


VOLUME  FOUR  COMPLETE. 


(April  5th  to  September 
27th,  1899,  iadoaiTe.) 


« 


I 


To  New  Subscribers  for  Two  Years.. 


We  wish  to  place  thsse  volumes  in  the  hands  of  persons 
permanently  interested  and  therefore  offer  them  only  to  those 
who  will  subscribe  for  two  years  from  April  5th,  1899.     ::   ::   :: 


SEND  $4  AND  GET  THIS  VOLUME  BEFORE  IT  IS  EXHAUSTE 


A  Macbine  Is  Only  as  Stponi^  as  lis  Weakest  Part. 
A  Gas  Engrine  is  Reliable  Only  so  Far  as  the 
Prompt  Ig'Dltlon  of  its  Char§^e  is  Assured.    .    .    . 

THE  H-C  DYNAMO  IGNITER 

with  iiertnaneni  magnet  fields   WILL   POSITIVELY  DO  THIS  work.      Il   too 
tired   of  expt^nse  and    onnoyance    of    hniteries,   srnd    for  our  descriptive    pacnphlet   aad 
invcsiijiate.     It  will  surely  repay  you. 

SPECUt  DESIGNS  FOR  AUTOMOBILE  USE. 


THE  HOLTZER-CABOT  ELECTRIC  CO.. 


NEW    YORK. 


BOSTON    <BROOKLINEi.    MASS. 


CHfOACO. 


^H^MMHii 


mn 


,  n,  March  T.  INO. 
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SHELBY 

j« 

TS  G>Id  Drawn,  irom  hig;h  carbon, 

•'■                                             Optn  Hearth  StecL 

^ 

Surfaces  are  dean  and  smooth. 

STEEL.. 

^ 

Inside  and  out. 

The    best   production    possible,   by   the   latest  and  most          1 1 

TUBING 

j« 

improved  methods  known. 

j« 

PRICB  LIST  "E"  AND 

SAMPLES  POP  THP  ASKINC. 

STEAM 

BOILER 

NUMBER 


DECEWBER 
6th. 


9 


TEN  SPECIAL  ARTICLES 


'BV- 


LeadiRK  Engineers  and  InvenlOrt.  on  ihc  Steam  Boiler 
as  related  lo  Vehicles,  irrating  thr  liubject  thurouKhly 
and  showing  how  stcnm  can  be  most  successfully 
applied. 


10  CENTS,  STAMPS  OR  COIN. 


SYMPOSnJM 
OF 


STEAM  VEHICLE  ENGINEEillNG. 


Compensating  Bevel  Gears, 


MOTOR  VEHICLES. 

Preventing  slipping  of  ihe  wheels  in 
tnrninK  comers  and  saving  the  rubber 
tires. 


DRIVE  CHAIN,  SPROCKETS, 

DEAR  WHEELS  or  Kin  strt*  md  tija. 

STEEL  BALLS, 


Siind  fjr  Caialotf  A 


S.SO0  Sice*  of  R«oni, 


BOSTON  QEAR  WORKS, 

132  Purohaie  Street,       Boston.  Mmb. 


THE   HORSELESS  ACE, 

ISO   NASSAU    STREET, 

^<^NEW    YORK. 


Volume  I,  No,1, 

PARTIES  having  copies  of  the  November,  1895, 
*■  number  of  Ths  Horseless  Agb»  which  they 
are  willing  to  sell  or  exchange  for  later  nambers,  are 
requested  to  commuuicate  with  the  publisher. 


FOSTER'S  PATENT 
REVERSIBLE  SCREW 
PROPELLER. 

IT  AS  Balanced  Ball  Thrust,  Perfectly 
*  A  Noiseless,  No  Cog  Wheels  to 
rattle  and  break.  Stmnger  than  a 
Solid  Propeller,  and  gives  better  re- 
sults, in  use  by  up-to  date  Gas  Knginc 
Builders.  Catalogue  and  Order 
Blanks  on  Application. 


For  YacMs,  LauDcbes  uid  Business  Boats. 

THE  ONLY  RELIABLE    .    . 
REVERSieLC  PROPELLEIi. 


OH  AS.  W.  FOSTER, 


Inventor  and  Builder, 
NEW  HAVEN.  -  >  -  - 
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W^est  Indies, 

Mexico, 

Oen  tral  A.  m  erica. 
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New^Toundland, 
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Canada, 
JVova  Scotia, 
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And  nearly  every   Stale  and  Territory  in   the   United 

States.     Z^ 
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$2.00  A  YEAR   IN  ADVANCE. 
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Kelly -Springfield  Tire 

wins  its  wfv>:  The  only  success- 
ful Rubber  Tire  in  the  world  for 
vehicles.  The  §"eniiine  haj- 
"Rubber Bre  JfAee/ Co." moulded 
in  the  rubber.  Put  on  any  vehicle 
by  best  carriage  malier^  and' 
dealer^s  everywhere. 


LET  US  SEND  A  LITTLE  POLDER 
TELLINQ  ALL  ABOUT  THEM.  .  .  . 


Branches  In  every  City  In  U.  S. 


Consolidated  Rubber  Tire  Co. 

40  WALL  STREET.  NEW  YORK. 


THE  HORSELESS  AGE. 


Vol.  i^  Nb.  J 


STEAM  BOILER  NUMBER 

DECEMBER  6th,  1899. 

Symposium  of  Steam  Vehicle  Engineering. 


Dealing  thoroughly  with  this  most  interesting 
problem  as  related  to  vehicles. 


LEADING    ARTICLES. 

Steam   Boilers  for   Motor  Vehicles,  by   R.   L  Clegg. 

General  Data  on  Steani  and  Fuel,  by  A.  H. 

Advantages  of  Circulation,  by  S.  D.  Mott. 

Efficiency  of  Small  Boilers,-  etc.,  by  A.   M.  Herring. 

Automobile  Generators  Under  the  Law,  by  Pcrr>'  B.   Rawson. 

Considerations  in  the  Design  of  Vehicle  Boilers,  by   P.   M.   Heldt. 

Shell  or  Water  Tube  Boilers?  by  Wellington  P.   Kidder. 

Boiler  Feeding  Apparatus,  by  R.   L  Clegg. 

A  Practical  Method  of  Utilizing  Exhaust  Steam,  by  Edwin    Kilbum. 

Oil  Fuel  Burners,  by  R.  I.  Clegg. 

A  Coil  Boiler  for  Automobiles,  by  W.   H.  Wakeman. 

The  Elihu  Thomson  Flash  Boiler  and  Steam  Vehicle  System,  by  L.   H. 

Design  for  an  8  H.  P.  Water  Tube  Vehicle  Boiler,  by  H.  K.    Burr. 


Vehicles.  Boilers  and  Engines  described  and  illustrated. 

64    PAGES.  56    CUTS. 

PRICE,     10    CENTS,    STAMPS    OR    COIN. 


SUBSCRIBE    FROM   THIS   NUMBER. 
•3.00  A  YEAR  IN    ADVANCE. 


THE    HORSELESS   AGE, 

IDO    NASSAU    STREET,    N.    V._^ 


-M.  Minrh  M.  uoo.  THE   HORSELESS   AGE. 

{patents  allowed  and  pending.) 


d^lMVM 


^'  i 


COLCORD    UPTON.    Beverly,  Mass. 


I  COMPOUND    B'T«rj 


THE  DOW 

COMPOUND 
BATTERY 

ISTHEBKsr  IN  THE 
MAKKET  FOR 

AntamoblleWofk 

For  [irloff  nritl  par- 
tlcillnrs  ■«vtiil  t') 

THE  DOW 

FOSUBU 

ElNtile  AQlsiaii  Co.. 

DFrK'is: 

1 134     Broadway  i 

NrwVork. 

'J IS  Tr'*n>nii<    ^<-< 


HAND  AND  POWER  PUMPS  l"J^^i;:,l 

of  Aummobiles  and  Pneumatic  Tired  Wagons 

GLEASON-PETERS  AIR  PUMP  CO., 

MANUrAOTURERS, 

20  WEST  HOUSTON  STREET,        NEW  YORK,  U.  S.  A. 


[  to  2  H.  P.  Gasoline  Motors 

(WITH  OR  WITHOUT  WATER  JACKET) 


VERTICIL  OR  HORt^ONTAL. 
ELECTRIC  IGNITION.    ;: 

0f~  Lnrgo  t^ctory  cnltnbte  for  eiperlnwttl 
wurk.  AnyBtjrlfl  at  tiAirlafflbuUl  to  order 
from  owTiCT'ii  amwinKii.  Larger  aluw  for 
bo«v}-  rahtclfla  tii  txiutiM  of  ootutruolloa, 

MUTBY  lUTOHOBILE  00.. 
to- 1 2  Clinton  Street.  Brooklyn.  N.  Y. 


SPECIAL  OFFER. 

BACK   NUMBERS. 


We  have  no  more  complete  files  and  h&ve  decided  to 
offer  misceJiAneous  back  numbers  of  THE  HORSELESS 
AGE,  from  December,  1895,  to  March,  1899,  at  the  fol- 
lowing prices: 


6   ASSORTED. 


50   CENTS. 


The  Horseless  Age. 


American  Tract  Society   Building. 


Na**au  aad   Spixicc   Stroeta, 


NEW    YORK. 


RUNNING  GEAR,  DIFFERENTIAL 
AXLES,  WHEELS  AND  PARTS 
FOR  AUTOMOBILES      ^ 

Ml  an  building  and  ir*  prcptrtd  to  taht  ordeft  for  ^^ 

AUTOMOBILE    BUSSES 


Denison  EiBotriDai  EnDinBerinu  Co.,  hbw  Haven,  ci..  u.  5.  a. 


FOUR  HORSE-POWER  DUPLEX  MOTOR  FOR  AUTOMOBILE^ 


Lifhiest  Motor  for  its  Power  made 
in  the  World.  Weiffht,  ga  Ib«.  Air 
Cooled.  No  Water  Jacket.  Speed 
caa  be  changed  automatically  from 
the  slowest  to  the  Caatest.  Electric 
IgaitiOD.  Self-OUing.  Noiseless.  No 
Vibration 


CREST    MANUFACTURING    CO.,  Dorchester,  Mass.,  U.  S.  A. 

THE  BILLINGS  &  SPENCER  CO.'S 

DROP  FORGED  10  AND  14-IN.  WRENCH, 


INDISPENSABLE    TO  A 


MOTOR    VEHICLE 


Cut  1-fl  Slit  of  lO-in.  Wr«ncli. 

DROP  FORCINGS  FOR  AUTOMOBILES. 

Unaqualad  FaoUltles  for  Meeting  Requlremvnts  In  Ihta  Lin^. 

THE  BILLINGS  &.  SPENCER  COMPANY,  H.rtford.  eonn..  u.  •  a. 


at.  MvcbKUOOi 


THE   HORSELESS   AGE. 


ANGLO-AiyiERICAN 
STOCK  JOBBERS. 


COMETHING  about  the  London  History 
^^  of  Pennington  and  Lawson  Leaders  of 
the  75,000,000  Dollar  American  Promoting 
Expedition. 


ISSUE  OF  FEBRUARY  7tw. 


10  CentSf  Stamps  or  Coin, 


THE    HORSELESS   AGE, 

150  NASSAU  STREET, 


.NEW   YORK 


Volume  I,  No.  1. 

pARTlES  having  copiea  of  the  November,  X89S, 
^  number  of  Thb  Horsblbss  Ags,  which  the^ 
are  willing  to  sell  or  exchange  for  later  numbers,  arc 
requested  to  communicate  with  the  publisher. 

CAN  YOU  QET  U8  NEW  SUBSCRIBERS  ? 

Any  of  our  subscribers  who  are  willing  to 
solicit  subscriptions  for  The  Horseless  Acf 
from  their  fellow  townsmen,  arc  requested  to 
communicate  with  the  Editor. 


METAL  WORKINB 
MACHINERY 


OF  EVERY 
DESCHIPTIOH 


Large 

Stook. 

Qalok 
Dellvsry. 


Bund  for 


MONITOR 
OR  CHUCKINQ 
LATHES. 

Built  In  s  dlktlnct  Bifet, 
wilh    8    dlfr*r«Dt   spindle 

CIpSClttM. 


rvs 


Na  M  Mociftor  or  QraAbif  liUbe. 

The  (^arvin  J\^achine  ^o.. 

Spring  and  Vorick  Streets, 
NEW  YORK... 

SALBB  AOCMTS: 

PtiiladfilphU  :     Th«  Csrvin  M«clt!n«  Co..  51  N.  jtli  St 

Chicaco:     Mnnmnc,  Ma>iw«ll  ft  Moors,  si  S.  Canal  St. 

Ewlin  :    DsuucIm  Garvin  MnKhinen-rslinlt.  A.  G..  ij  Hiwi  SwmM*. 

B«riin  C.,  OsTTBanr. 

[xxidon;    C.  W.  Barton.  Cnttthi  &  Co..  LnHgaia  Sqnara,  Ludcue  HOI. 

LuTxIon,  E,  C.  Gnclaod. 

Paris:    Hoatgofltary  A  Co.,  al  Bonlsnu-d  Mafsnia.  Park,  Franm. 


WANTED.— FW.  A  No.  /,  Vol,  2,  Nos.  5.  ^  7.  ^. 
9,  10,  and  Vol.  j.  No.  /.  A  new  number  of 
the  weekly  will  be  given  in  ea change  for  any  one  of 
these,  if  in  good  condition,  and  for  Vol.  1.  No.  1, 
four  numbers  will  be  given  if  in  good  condition. 
HORSELESS  AGE.  American  Tract  Society 
Building,  Nassau  and  Spruce  Streets,  New  York. 


IN  YOUR  TOWN,  FROM  YOUR  FRIENDS, 

will  you  solicit  subscriptions  for  Tur 
Horseless  Ace  on  a  commission  basis? 
If  so,  write  the  Editor. 


■^ 


SOMETHING    NEW 

A   Motor  Vehicle  With  Space  In 
Back  for  Carrying  Packages,  EtCs 


HYDRO-CARBON    SYSTEM. 

MANUFACTURERS  QF  COMPLETE  VEHICLES  ONLY. 


If  you  desire  the  simplest,  most  easily  understood 
and  managed  motor  vehicle  ever  offered,  write 

ST.  LOUIS  MOIOil  CiBRIiGE  CO., 


St.  LouiSi  Mo.,  U.  S.  A* 


THE  HORSELESS   AGE. 


Vol  Ik  Ka  M.  Ma 


A    PERFECT    AUTOMOBILE    EQUIPMENT. 


THE 


EMPIRE  BALL-BEARING  AXLE 


AND 


ROBERTS'   WHEEL. 


PATENTED. 


A  tint  awtt,  tborottghir 
t»at»d  A/  aciual  uae 
under  all  ctau99  of 
tvhhhs,  string  perftct 
$atigf action. 


C$p»»iat//  eda/ttti 
automoMBi  eni  I 
truck §.  MaaiM  \ 
U90r9  ani  tstt 
furoithtd  on 


NONE  SO  NEAR  ANTI-FRICTION. 


SUPERIOR  TO  ANY  OTHER  AXLE   FOR  ALL  KINDS  OF 

mOTOR    VEHICLES. 


AXLE    DEPARTMENT. 


THE  CHICAGO  SCREW  CO., 

Address  all  comniunicaLions  lo  ilic  Company. 


CHICAGO,  ILL* 

Send  for  Catalogue.  ^M 


EXPLOSIVE  MOTOR  NUMBE 


January  17th,  1900. 

LEADING    ARTICLES  .... 

The  Hydrocarbon  Engine  as  a  Source  of  Energy,  by  Elwoop  HAVMKi;. 

General  Deductions,  by  Henkv  W.  Struss. 

The  Gasoline  Engine  Indicator  Diagram,  by  E.  C.  Oliver. 

Vaporizers  and  Carbureters,  by  Hhrbert  L.  Towle. 

Ignition  and  Ignition  Troubles,  by  P.  M.  Heldt. 

Coils  and  Sparks,  by  E.  J.  Stoi>i)ak]j. 

The  Vibration  of  Explosive  Motors,  by  Herbert  L.  Towle. 

Gasoline  and  Gasoline  Mixtures,  by  E.  J-  Stoddard. 

Multi-Cylinder  Engines,  by  P.  M.  Heldt. 

Gasoline  Vaporizers  and  Carbureters,  by  Henry  W.  Struss. 

Balancing  a  Motor  Carriage,  by  U.  C  Oliver. 

Explosive  Motor  Data,  by  K.  1.  Clegg. 

An  Explosive  Motor  in  Detail,  by  R.  I.  Clegg. 

72  pp.     PRICE,    lO  CENTS,  Stamps  or  Coin* 
SUBSCRIBE  FROM  JANUARY  1st,  AND  YOU  WILL  GET  THIS   NUMBER.    $2.00  A   YEAR^ 

The  Horseless  Age, 

150  Nassau  St..    New  YorkT 


y^ 


EAR. 


INo.  H  Ucrcb  U,  UOO. 


THE  HORSELESS   AGE. 


THE  WOODRUFF  PATENT  SYSTEM  OF 

ITCVTUfl  ^^  ""**  ^y  "^^^  Largest  Automobile  Works  in  this 


CouQtiy.     For  Keying  Gears.  Sprockets.  Cranks, 
etc.,  to   Shafts 


i^^^sn 


WE  ClflRY  4J  SIZES  OF  KETS  AND  CUTTERS  IN  STOCK. 


HEMD    rOR    CIRCVLj^R. 


THE  WHITNEY  MANUFACTURING  CO.. 

HARTFDftO,  CONMm  U,  S.  A. 


Pacts  About  Storage  Batteries. 


By  Isaiah  L.  Roberts. 

other  information  on  this  subject  by 
well-known  experts  contained  in  our 


STORAGE    BATTERY    NUMBER,      issue   of  September  27th. 


PRICE,    10  CENTS.  STAMPS   OR    COIN. 


MOTOR   WHEELS 


STEERING 
DEVICE 


WITH 


BALL 
BEARINGS. 


t^i 


R I IVI S^   Crescent  Shape^nd^lat  Base 


FLARING    EDGES   IF    DEBIRBO. 


WESTON-MOTT   CO.,   Utica,  N.  Y. 


THE   HORSELESS   AGE. 


Vol.  t.  No.  Jf  . 


STEAM  IS  THE  BEST  POWER  FOR  AUTOMOBILES 


Steam   Motor  W^agon. 


THIS  STYLE  NOW 
READY. 

OTHER  STYLES  TO 
FOLLOW. 


rfXi 


'TpH  E  Carriage  ill  ustraied 
'  here  is  onr  that  will  sat- 
isfy the  most  critical,  for  In  it 
is  combined  the  finest  carriage 
work  and  the  best  machinist 
^ktU  and  workmanship,  and  it 
is  the  most  practical  an^  &atis 
factory  pleasure  carriage  OD 
can  have. 


FOR  FULL  PARTICULARS  AND  PHOTOGRAPH  ADDRESS 

STANLEY    MANUFACTURING    CO. 

No.   117   LINCOLN  STREbT,  BOSTON,  MASS. 


DIAMOND  TIRES... 


Divide 

Your 

Orders 

We 

Desire 

COMPARl- 
dON 


^VAMOAT/) 


ri^n 


p]F' 


'  I  t  k'j  i 


ID  Rubber  Co 

Akron.  0. 


ci 


RESULT 

WE  LEAVE  TO  YOU 


OUR 
CONSTRUC- 
TION 

ORIGINATED 
WITH    US 

IMITATORS 
OFFER 
INDUCE- 
MENTS 
IN    PRICE 


DIAMOND  RUBBER  COMPANY 

-x^Akron   O. 


THE  HORSELESS  AGE. 

EVERY  WEDNESDAY. 
DEVOTED  TO  MOTOR  INTERESTS. 


Vol.  V. 


NEW  YORK,   MARCH    14,    1900. 


No.  24. 


THE    HORSELESS    AGE. 

E  P.  IK0EB80LL.  Editor  ud  Proprietor. 

PUULICATIOM   OfTlCi; 

AnuttcAif  Tract  Society  BuiLDino,     •     l5o  Nassau  Stkebt. 
NEW    YORK. 

SUBSCRIPTION.  roR  thb  Unitbd  States  akd  Canada. 
$3.oo  a.  yc&r.  ia  advAnce.  For  all  foreign  couotries 
included  id  the  Postal  Unioo.  93.00. 

COMMUNICATIONS.— The  Editor  will  be  pleased  to  receive 
cominanicalioDS  on  trade  topics  from  any  authentic 
soQrce.  The  correspondent's  aame  should  in  all  cas«a 
be  etven  as  an  evidence  of  good  faith,  but  will  not  be 
publifitaed  if  specially  requested. 

G^Onc  week's  ooiicc  required  for  discontfntiancc  or  change 
of  advertisementR. 


Th«  HoRsaLKSs  Ace,  150  Nassau  Street,  New  York. 
Snterad  at  the  New  York  post-office  aa  soooad  class  mattar. 


lOn  accoanl  of  (lie  cxccaalvc  diNcoanta  chKrced 
lay  Mv-w  York  tiMnkn  oil  «mall  ctieclia  nnrter  tbclr 
nc«r  rule,  aat>flcrlber«  are  rcqaeatcil  to  remit  tty 
IPoat  Office  or  Kxpreaa  money  order  or  K.  T.  draft. 


Removal. 


To  secure  more  room  we  have  moved  our  ofTice  from  the 
sixth  to  the  thirteenth  floor  of  the  American  Tract  Society 
Building,  where  our  advertisers  and  subscribers  are  invited  to 
calL 

Good  Roads. 


Civilization  depends  on  ronds.  Where  there  are  no  roads 
there  is  no  civilization,  ^nd  jnst  in  proportion  to  the  number 
an*!  excellence  of  roads  docs  It  flourish  and  extend.  Barbar- 
ians have  no  roads.  They  are  isolated  .iiid  contented  with 
their  narrow  environment.  But  with  the  spirit  of  conquest 
an'l  discovery  comes  the  beaten  track,  the  blazoned  way. 
which  may  serve  the  traveler  or  trader  as  a  Ruide  in  goinK 
from  place  tt»  place.  As  traffic  iiicrcases  a  better  and  more 
permanent  roadbed  is  demanded.    This  is  the  history  of  the 


modem  road.  Rome,  as  her  empire  grew,  projected  from  the 
Eternal  City  roads  as  denial,  reaclting  to  her  remotest  prov- 
inces and  distributing  to  them  the  benefits  of  her  civiliza- 
tion. To-day,  centuries  after  the  disintegration  of  the  Roman 
Empire,  these  military  roads  constitute  the  main  avenues  of 
communication  between  many  of  the  principal  European 
centers.  So  far-reaching  have  been  their  consequences  that 
if  we  should  undertake  to  follow  them  we  should  find  our- 
selves in  constant  touch  with  the  commerce,  recreation  and 
social  life  of  ancient,  medixval  and  modem  Europe.  It  is 
Imc  in  more  than  one  sense  that  all  roads  lead  to  Rome,  for 
to  the  splendid  object  lesson  afforded  by  these  Roman  roads 
the  leading  nations  of  the  Continent  are  in  large  measure 
indebted  tor  the  excellent  systems  of  roads  which  have  been 
modeled  after  them  and  which  are  to-day  the  envy  of  Ameri- 
can motorists. 

Measured  by  its  common  roads  the  standard  of  civiliKalion 
ill  the  United  States  would  not  be  flattering  to  our  national 
pride.  To  our  railroads  we  must  appeal  if  we  would  gain 
an  adequate  idea  of  our  greatness.  In  the  mileage  and  gen- 
eral equipment  of  these  main  arteries  of  traffic  we  are  in  ad- 
vance of  Europe  for  reasons  which  must  be  obvious  to  every 
ob^rver.  Our  country  is  new  and  vast.  It  was  settled  by 
civitixed  races  p^issessing  the  arts  and  imbued  with  the  spirit 
of  enterprise  and  material  progress.  It  was  necessary  for  the 
development  of  its  resources  that  main  lines  of  communica- 
tion should  first  be  established.  With  characteristic  energy 
we  have  bent  ourselves  to  thi;  task,  and  the  common  roads, 
the  natural  feeders  of  the  railway  systems^  have  been  lost 
sisht  of.  We  have  built  splendid  railways— the  admiration 
of  the  world — and  now  that  our  needs  in  this  respect  arc 
wrM  supplied,  let  us  turn  our  attention  to  the  highways  and 
build  roads  that  shall  be  as  creditable  a»  our  railways.  In 
fact,  good  roads  are  essential  to  the  further  development  of 
the  ratlwa>'s.  Both  freight  and  passenger  traffic  are  depend- 
ent in  no  small  degree  on  the  rendition  of  the  roads.  Produce 
will  be  more  ea.<iily  and  cheaply  hauled  to  the  shipping  points 
and  from  depots  to  consumers,  agricultural  sections  now  des- 
olate will  become  tillable,  suburban  residence  will  be  marc 
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desirable,  and  the  comforts  and  amenities  of  life  will  be  aug- 
mented when  roads  are  improved.  Bad  roads  put  a  ban  on 
husbandry  and  exchange,  and  cramp  and  embrute  the  whole 
life  ol  man.  They  are  the  sorriest  advertisement  a  community 
can  have,  and  From  this  time  forth  they  will  be  due  to  Inex- 
cusable negligence,  inasmuch  as  the  gospel  of  good  roadg  is 
being  preached  in  the  land.  * 

1  he  subject  of  roads  is  too  broad  to  be  adequately  sum- 
marized in  any  space  short  of  a  small  volume,  and  we  shall 
content  ourselves  with  these  few  general  reflections  and 
pass  on  to  the  bearing  of  good  roads  on  the  motor  vehicle 
industry. 

The  relation  of  good  roads  lo  the  motor  vehicle  industry  is 
a  vital  one.  They  ore  interdependent  No  machine,  how- 
ever well  constructed,  can  take  the  puni.«hmcnt  of  average 
American  roads  without  excessive  rack  and  strain,  and,  con- 
sequently, relatively  short  life  and  heavy  repairs.  The  greater 
the  number  of  parts — particularly  moving  parts — in  a  road 
vehicle  the  greater  the  damage  done  by  road  vibrations  and 
strains.  For  the  motor  vehicle,  therefore,  good  roads  are 
more  necessary  than  for  the  horse  vehicle  on  the  grounds 
above  mentioned,  and  for  the  attainment  of  higher  speed, 
which  is  rightly  expected  from  the  motor.  In  Europe  the 
motor  has  given  a  great  impetus  to  touring,  and  will  no 
doubt  do  so  here  when  our  roads  are  in  such  condition  as  to 
make  it  enjoyable. 

Prospects  for  good  roads  are  brightening.  Makers  and 
users  of  motor  vehicles  are  beginning  to  make  their  influ- 
ence felt  in  the  cause  of  good  roads.  They  realize  the  im- 
portnnce  of  them  and  have  started  an  agitation  which  bt  des- 
lint'd  to  spread  over  the  entire  country  and  enlist  a  new  force 
more  potent  than  any  of  the  agencies  now  working  for  this 
end.  The  Antomohile  Club  of  America  started  the  new  prop- 
aganda several  weeks  ago  at  a  special  good  roads  meeting 
held  at  the  Waldo^f-.^storia.  when  prominent  leaders  of  the 
movement  delivered  addresses.  These  addresses  have  been 
compiled  by  the  club  and  isiuied  in  a  pamphlet  entitled  "A  Plea 
for  Good  Roads,"  extracts  from  which  we  print  on  another 
page  of  this  issue.  It  contains  a  great  deal  of  encouraging 
fitati«ticx  and  practical  data  on  the  subject  of  road  improve- 
ment, and  we  strongly  urge  all  friends  ol  the  new  vehicle 
throughout  the  United  States  to  send  to  the  club  for  a  copy 
of  this  pamphlet  and  make  use  of  it  in  disseminating  informa- 
tion on  good  roads  and  in  arousing  public  sentiment  there- 
for in  their  respective  localities.  The  chairman  of  the  good 
roads  committee  is  Albert  R.  Shattuck,  who  may  be  ad- 
dressed in  care  of  the  club,  Waldorf-Astoria,  New  York. 


A  "Hydraulic  Burst." 


crosstown  line  of  the  Metropolitan  Traction  Co.  at  Twenty- 
fourth  St.  and  North  River  on  Saturday.  A  compressed  air 
tank  on  one  of  the  cars  was  defective  or  had  been  over- 
charged, and  burst  with  a  terrible  roar,  demolishing  the  car 
and  injuring  several  men  who  wvrc  nearby.  Air  confined 
under  1,500  to  2,000  lbs.  pressure  and  suddenly  released  is 
not  the  gentle  Iamb  the  .\utolruck  promoters  represented  it 
to  be.  It  obeys  the  laws  of  the  expansion  of  gases,  just  as 
anv  other  gas  does,  and  returns  lo  its  natural  atmospheric 
form  at  once,  without  regard  to  consequences 


Responsibility  of  the  Horse  Owner. 


We  referred  in  our  last  issue  to  the  plan  adojried  by  a 
prominent  member  of  tlie  Automobile  Club,  of  educating  ttic 
horses  o(  his  fellow  townsmen  to  the  automobile  by  advertis- 
ing in  the  local  papers  his  willingness  to  bring  his  automobili 
to  the  stables  of  those  who  wished  their  horses  broken,  and 
upon  request,  taking  his  machine  himself  to  the  neighbor's 
stable  and  putting  the  horses  through  a  course  of  education. 
The  idea  m  an  admirable  one,  and  in  the  event  of  a  fellow 
townsman's  horse  taking  fright  at  his  automobile,  raises  in* 
teresting  questions  as  to  the  legal  responsibility  of  one  wbo 
has  pursued  this  policy.  It  is  generally  conceded  thai  the  motor 
vehicle  has  a  right  to  the  pu  blic  highways  and  that  the  motorist  i* 
bound  by  the  same  rules  of  the  road  as  govern  the  driver  of 
animals,  the  unwritten  law  of  courtesy  further  requiring  that 
he  should  exercise  all  reasonable  caution  to  avoid  accidents 
due  to  the  frightening  of  horses.  But  if  the  above  state- 
ments are  true,  and  it  is  admitted  that  the  motor  vehicle  is  a 
fact— a  necessary  concomitant  of  our  advancing  civilization — 
then  an  equal  responsibility  rests  upon  the  owner  of  a  horse 
which  is  driven  through  the  streets,  to  take  all  reasonable  pre- 
cautions to  avert  accident  through  his  horse  taking  fright  al 
a  motor  vehicle.  Consequently,  we  hold  that  in  places  where 
owners  of  automobiles  follow  the  example  cited  above  and 
publicly  advertise  their  willingnesi  to  break  Iheir  neighbors' 
horses  to  the  automobile,  the  burden  of  responsibility  for  acci- 
dents caused  by  horses  taking  fright  at  these  machines  is 
shifted  to  the  owners  of  the  horses,  unless  it  can  be  shown 
that  the  motorist  was  guilty  of  misconduct.  The  horse  owner 
who  fails  to  take  advantage  of  this  opportunity  to  safeguard 
himself  and  his  fellow  citizens  is  guilty  of  contributoTj  neg- 
ligence. 


The  New  York  License  Bill. 


.^n  example  of  a  ''hydraulic  burst,"  such  as  the  .Autotruck 
promoters  referred  to  when  they  were  fJoating  their  com- 
pressed air  vehiclp  companies,  ivas  afforded  at  the  sheds  of  the 


We  reprint  in  full  the  bill  to  regulate  the  running  o(  motor 
vehicles  in  New  York  State,  which  was  introduced  ia  the 
Assembly  recently  by  Mr.  Apgar.  of  Westchester  County, 
The  bill  is  so  mild  and  pacific  in  character  that  i(  ta  difficnlt 
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to  find  any  objection  to  it  Expert  abilities  are  not  required 
of  licensees,  and  the  duty  of  inspecting  the  vehicles  and  de- 
ciding ihe  competence  of  the  drivers  is  lodged  with  the  pres- 
ent inspectors  of  steam  boilers  or  examiners  of  engineers  or 
those  who  may  be  appointed  to  act  in  that  capacity  in  the 
various  cities,  counties  and  towns  througliout  the  State.  The 
fee  1$  nominal,  and  on  the  whole  the  regulation  of  motor 
traffic  in  this  manner,  if  jadiciously  administered,  may  serve 
as  a  needed  restraint  in  some  cases  and  correct  abuses  that 
would  otherwise  go  unchecked.  While  the  whole  subject  o( 
protective  vehicle  legislation  is  beini;  discussed,  however,  it 
is  pertinent  to  inquire  why,  if  motor  vehicle  drivers  arc  to 
be  compelled  to  take  out  licenses,  those  who  daily  send  out 
into  the  streets  incompetent  drivers  or  uncontrollable  horses 
to  endanger  the  lives  of  their  fellow  citizens  should  not  be 
held  to  a  stricter  accountability.  Is  an  old  and  aggravated 
offense  less  punishable  than  a  new  one  anticipated  and  in  all 
probability   overdrawn? 


Alcohol  riotors. 


Tn  the  Acetylene  Number,  to  he  is«ued  in  May.  we  shall 
alsn  consider  the  availability  of  atcohnl  an  a  fuel  for  vehicle 
motors.  It  is  well  known  that  alcohol  i?  ,t  poor  fuel  as  com- 
pared with  gasoline  or  kerosene,  and  that  its  economical  use 
in  motors  would  only  be  pn&sibTe  if  the  price  of  gasoline  were 
raised  to  the  point  of  extortion  or  it^  s»pply  should  fail  and 
the  tax  on  alcohol  now  levied  by  the  Govprnment  were  ahnl- 
ished.  Stin.  we  shall  endeavor  to  present  some  inleresling 
facts  in  regard  to  this  fuel. 


Honor  to  Whom  Honor  is  Due, 


More  honor  to  Ihe  Honorable  T  Scott  Montagu.  M  P.l 
He  told  the  troth-  The  motor  trade  at  Great  Britain  had 
wTiited  and  'uflTercd  long,  but  now  that  the  silence  «  broken 
.ind  Ijiw^onian  tactics  are  held  up  to  public  scorn,  the  tide 
has  turned  and  more  rapid  and  aubstanttdl  progrees  may 
he  expected. 

The  promoters  of  the  Lead  Cab  flotilla  are  squeezing  some 
of  the  water  oat  of  their  stocks.  If  they  will  only  sit  a  little 
longer  on  the  stool  of  repentance  perhaps  they  will  muster 
up  courage  enough  to  tell  their  shareholders  and  the  public 
what  it  costs  to  operate  Lead  Cabs.  Ko  doubt  a  further  re- 
duction of  capital  stock  would  then  be  found  advisable. 


WANTED. 

Special  contributors  to  The  Horseless  Age  on 
all  important  subjects  relating  to  Motor  Vehicles. 
Fair  componsaiion.  Address  The  Horseless  Age, 
150  Nassau  S'.rei  t,  New  York, 
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The  De  Dion  Company  Becoming 
Aggressive. 


As  already  announced  in  these  pages,  De  Dion.  Bouton  & 
Co..  the  well-known  manufacturers  of  gasoline  motors,  Paris, 
France,  have  at  last  started  on  a  crusade  against  imitators 
of  their  motors.  Unscrupulous  manufacturers  in  Europe  have 
undertaken  to  deceive  the  public  by  offering  motors  similar 
in  appearance  and  represented  to  be  ol  the  true  De  Dion  type, 
and  this  has  finally  spurred  De  Dion,  Bouton  &  Co.  to  action. 
Hundreds  of  these  imitation  motors  have  been  seized  in 
European  countries  during  the  past  few  months,  and  the 
prosecution  is  now  to  be  pushed  in  the  United  States. 
Through  their  agent  in  this  countrj*  the  patentees  desire 
to  warn  the  motor  trade  and  the  public  in  genera]  against 
infringement  of  their  rights.  We  direct  attention  to  the 
advertisement  on  another  page. 

De  Dion,  Bouton  &  Co.  were  the  first  concern  to  manu- 
facture a  successful  jacketless  motor.  In  its  workmanship 
anl  general  design  this  motor  is  quite  unique,  marking  an 
epoch  in  motor  vehicle  manufacture.  It  has  been  generally 
imitated  throughout  motordom,  and  much  speculation  has 
been  raised  in  regard  to  the  validity  and  scope  of  the  patents. 
The  claims  of  the  patent  in  this  country,  wc  understand,  are 
limited  to  the  ignition  device. 

The  ''Walker"  Steam  Carriage. 


The  Marlboro  Automobile  &  Carriage  Co..  Marlboro.  Mass.. 
have  completed  their  first  carriage.  The  power  is  steam,  the 
Fuel  gasoline  and  the  seating  capacity  two  or  four  persons.  It 
weighs  fx»  lbs.,  has  30-in.  wire  wheels  and  2j^-in.  pneumatic 
tires, 

The  officers  of  the  company  are:  Orrin  P.  Walker,  of  Marl- 
boro, president;  Ambrose  M.  Page,  of  Marlboro,  treasurer, 
and  Frank  A.  Power,  mechanical  superintendent. 

The  carriagr  is  called  the  "Walker."  in  honor  of  the  presi- 
dent of  the  company. 


De  Dion-Bouton  Agency. 


Kenneth  A.  Skinner,  sole  agent  for  the  De  Dion-Bouton 
gasoline  motors  in  the  United  States,  has  returned  from  Paris 
and  will  shortly  open  a  store  in  New  York  City  for  the  sale 
of  these  popular  motors,  both  air  and  water  cooled,  parts 
thereof  and  accessories,  including  dr>-  batteries,  spark  coils. 
mufflers.  ci»rbtu"eters,  ignition  plugs,  combination  reservoirs 
for  gasoline  amf  oil.  etc.  One  of  his  leaders  will  be  the 
Hydra  dry  battery,  which  Is  giving  such  excellent  satisfaction 
in  France  on  tricycles  and  light  carriages.  He  will  keep  on 
hand  a  number  of  tricycles,  motor  bicycles,  quadricycles  and 
the  latest  success  of  the  De  Dion  Co.— the  voiturette  seating 
three  persons— for  hire  ro  the  public  by  the  hour  or  day.  fur- 
ntshintf  competent  instructors  and  drivers  to  parties  wishing  tn 
take  lessons  or  go  out  ridinc  He  will  also  have  the  Renault 
and  De  Dion  Voiiurettes  mnoufactured  here,  having  secured  the 
exclusive  American  rights  for  both  of  them. 

Mr.  Skinner's  present  address  is  268  Mftssflchusetis  Avenue. 
Botton.  Mass..  where  he  has  a  branch  store, 

ACEHLENE  MOTOR  NOMBER  IN  MIT. 
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LONDON  NOTES. 


London.  Feb.  aSth. 

AHVATfCIMG  raiCES. 

Many  jicople  over  here  arc  of  opinion  that  no  marked  de- 
velopment in  the  adoption  oi  horseless  vehicles  on  a  Urge 
scale  can  be  expected  until  present  prices  arc  considerably  re- 
duced. Judging  from  appearances  it  will  be  some  time  before 
this  takes  place.  Indeed,  some  firms  arc  finding  that  the  prices 
they  have  been  obtaining  have  left  but  a  small  margin  of  pro6t, 
especially  in  view  of  the  general  rise  in  the  cost  of  lab<ir  and 
materials.  A  case  in  point  is  a  circular  just  issued  by  the 
Daimler  MoLor  Co.,  withdrawing  all  quotations  and  li^t  prices 
given  for  frames  and  complete  carriages  prior  to  Jan.  31  last 

In  a  circular  just  issued  by  the  Daimler  Motor  Co.,  of 
Coventry,  it  U  announced  that  in  future  they  will  6t  all 
vehicles  with  a  water-cooling  coil.  This  is  the  result  of  long 
experience  with  water-cooled  motor.^;  and  may  serve  as  a 
useful  hint  to  constructors  in  America. 

LAWSOSI.Sil    ENDS    tJt    LOSS. 

The  report  of  the  Motor  Mfg.  Co.,  Ltd.,  of  Coventry,  for  a 

period  of  2a  months  ending  Oct.  ,it  last,  ha^  been  i5isued.  It 
shows  a  debit  balance  of  £t8.i6i.  bti«tne?5  done  to  the  amount 
of  £46,190,  and  assets  including  an  item  of  £3To,g8o  for 
licenses,  patents,  patent  rights,  etc.  The  director*  sitale  that 
during  the  first  twelve  months  of  the  period  covered  it  was 
fnund  difficult  to  carry  on  the  busine!>!<  upon  an  economical 
basts,  ovring  to  the  inefficient  equipment  of  the  works:  at 
Coventry,  in  respect  of  automatic  labor-saving  mnchinery: 
?nd  although  a  fair  amount  of  hns!ne*is  was  done,  the  year's 


working  resulted  in  a  considerable  Ioks.  During  the  remain- 
ing ten  months  of  the  period,  however,  a  very  large  amount 
of  machinery  of  the  best  and  most  modern  description  was 
purchased  and  erected,  and  the  works  are  now  satisiactorily 
organised  for  a  fair  output.  The  sales  during  1899  show  Ui 
increase  of  130  per  cent,  over  those  of  the  previous  period. 

TBie   BIUJMC5-BURH8  TOrrumBTTX. 

A  new  voiturelte.  designed  by  E.  D,  Billings,  of  Coventry. 
13  being  marketed  by  J.  Bums,  of  Beraers  St.,  London.  W.  C.  It 
is  exceedingly  simple,  and  there  are  one  or  two  special  pilots 
notable  in  tlie  construction  of  the  frame.  This  is  made  of 
tubing  and  con<«ists  of  two  layrr.4.  ns  it  were,  suitably  braced 
logelher.  the  lop  frame  bring  rectangular  in  plan  and  the 
lower  one  triangular,  the  apex  being  in  front.  The  carriai^e 
is  driven  by  an  ordinary  af-i-h.p.  arr-coolcd  De  Dion  motor, 
and,  afl  will  be  seen  from  the  photo,  it  ti*  located  in  front,  where 
it  is  quite  free  to  the  air.  Two  speeds  are  provided,  the  former 
being  transmitted  by  belts  working  on  fast  and  loose  pulleys 
to  a  small  differential  countershaft  at  the  back,  and  from 
the  latter  to  the  rear  axle  by  pinions  located  cenlrany  and  in- 
closed in  an  oil-containing  case.  The  motor  can  be  started 
either  from  the  scat  or  by  a  detachable  handle  on  the  motor 
shaft.  Special  attention  has  been  devoted  to  the  hibrication 
of  the  motor.  Steering  is  controlled  hy  a  long  lever,  the 
standard  of  which  is  in  front  of  the  da^ihhnard,  while  there 
are  band  brakes  on  each  of  the  rear  hubs  and  one  on  the 
countershaft.  The  carriage  weigh?  400  Ib5.  and  ha«  a  gasoline 
lank  of  a  capacity  sufficient  for  a  run  of  too  miles. 

THE  PRlWCr.  OP  WMJLS. 

Tt  is  announced  that  the  Prince  of  Wales  has  ordered  a 
carriage  from  the  Daimler  Motor  Co..  to  he  delivered  by  the 
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ead  oi  March  at  Landringham,  wlierc  the  Prince  will  lake  les- 
sons Uuta  a  qualified  matructor.  Just  as  1  dispatch  this  letter, 
however,  1  hear  tliat  suiiie  hitch  luks  occurred  in  the  ntgolta- 
tions,  and  that  for  the  moment  the  order  is  oJ.  More  is  likely 
to  be  heard  oi  tbe  cause  o£  the  hitch  in  the  near  future. 

THE   AUT0U06UX   CLCb's   ANNUAL   REPOkT. 

i  have  just  received  a  copy  of  the  annual  rci>ort  for  i8gg 
of  itic  Automobile  Club  of  Grvat  Britain,  to  be  pre&entcd  to 
a  meeting  of  tlie  meniberii  ou  Monday  next.  The  tnctnber&hip 
list  now  shows  a  total  oi  586,  a  gain  of  do6  on  the  year.  The 
report  ^hows  that  a  loss  uf  about  ii.Ooo  wa^  sustained  on  tlic 
automobile  exhibition  organized  by  the  club  ni  June  la&t.  The 
l^rogramnie  of  events  to  be  carried  out  by  the  club  during 
the  present  year  is  a  very  ambitious  one,  commencing  with  the 
i.ooo-milc  trial,  concluding  with  a  meet  of  motor  vehicles  and 
the  annual  dinner  ou  Nov.  14. 

PRU0RES5   IN   AUSTKIA, 

Excellent  progrcas  is  being  made  in  Aub»rta.  In  addition 
Ic  J.  Lohncr  &  Co.,  of  Vienna,  and  the  Ne>»clsdorfer  Wagcn- 
fabrik  GcMrllhchaft,  of  Kcssclsdorf,  tlie  recently  formed  Lees- 
dorfer  Automobil  VVerkc  GescUschalt  is  equipping  works  at 
Baden-Lccsdorf  to  turn  out  annually  150  Amcdec  Uoll^  car- 
riages, the  Austrian  patents  of  which  they  have  acquired. 

Josef  ICainz,  of  Vienna,  has  lately  completed  a  two-scatcd 
carriage  fitted  with  a  i'A-h.p.  petrol  motor,  while  Goebel, 
Knoller  &  Co.,  another  Vienna  item,  promises  to  have  ready 
for  the  market  shortly  a  light  steam  carriage  of  its  own  con- 
struction. Finally,  the  Austrian  Daimler  Motor  Co.  (Bierenz, 
Fischer  81  Co.),  recently  formed  with  a  capital  of  650,000 
Diark^,  arc  establishing  works  at  Neutiladt,  Vienna,  to  turn 
out  too  carriages  a  year.  The  works  will  be  under  the  direc- 
tion of  Paul  Daimler,  a  son  of  the  well-known  inventor. 

AN    CNCUSU    LIGHT    STEAU    CARfU.\GE. 

One  of  the  first  English  concerns  to  turn  out  a  light  steam 
carriage  on  the  hnc$  of  the  Stanley,  Whitney  and  otlicr 
American  models,  h  the  Times  Motor  &  Engineering  Co.,  of 
Brighton.  This  concern  has  just  completed  a  four-seated  car- 
riage which  is  fitted  with  a  tubular  boiler  capable  of  evaporat- 
ing 3S0  lbs,  per  hour,  and  working  at  a  pressure  of  20Q  lbs. 
per  square  inch.  The  water  tubes  arc  of  copper,  while  the 
boiler  i»  fired  by  kerosene  in  a  special  form  of  atmospheric 
burner.  The  engines  consist  of  a  pair  of  high-pressure  cylin- 
ders, each  4  in.  by  6  in.,  with  surface  condensers  and  giving 
collectively  tz  h.p.  Like  the  .American  carriages,  tlic  power 
{&  transmitied  direct  from  the  rngine  'diaft  to  the  rear  axle  by 
chain  gearing.  All  the  working  parts  ar^  on  ball  bearings, 
while  three  brakes  are  provided.  A  carriage  of  this  iMie  ha** 
been  entered  for  the  forthcoming  T.ooo-mile  trial. 

How   TO   KBtP  WARM. 

Judging  from  the  advert iecmertt  of  one  London  concern  the 
question  of  how  to  keep  warm  when  auU>mohiling,  even  on  the 
coldc5t  days,  is  simply  a  question  of  finance.  The  advertise- 
ment in  question  rrads: 

Wear  one  of  our  real  calf  Icniher  suits,  lined  chamois  leather, 
latest  French  style,  £55$.;  a  pair  of  real  cape  gauntlet  driving 
gloves.  5s.  6d.;  then  wrap  a  witrrii  wool  rug  round  your  legs. 
lOs.  f>d. :  and  have  an  apron  with  flaps  at  si<les  fitted  to  your  car. 
protecting  the  Irgs  from  all  wind  or  rain,  £t  is.;  after  that 
gel  a  iiuckct  wanner,  7s,  6d.:  and  also  a  large  foot  warmer. 
I3S.  6<l.  These  precautions  will  enable  you  to  keep  as  warm 
as  toast  on  the  coldest  day.  So  they  should,  seeing  that  th« 
total  cost  is  only  £8  as.;  or  mther  over  $40. 


A   QASOUNE   UV.-  -IBXJS, 

A  few  weeks  ago  I  stated  in  Uus  column  that  a  motor 
omnibus  service  had  been  started  in  Kings  Lynn  and  Norfolk 
by  an  enterprising  niutor  and  cycle  agent  in  that  town.  This 
dealer  has  lately  established  works  of  his  own,  and  while  pur- 
chasing the  motors  and  running  gears,  is  now  building  his  own 
"budies."  1  am  able  lu  send  you  an  illustration  of  the  King.s 
Lynn  *bn%  herewith;  the  motor  and  frame  is  of  the  standard 
Daimler  type,  buitt  by  the  Daimler  Mutor  Co.,  of  Cuvenlry. 
while  the  body  is  of  the  agent's  design  and  construction.  One 
uoticeabic  feature  of  it  is  the  protection  afforded  the  driver, 
the  roof  having  been  continued  beyond  the  body  to  cover 
the  box,  the  sides  of  which  are  also  inclosed.  The  propelling 
power  is  a  6-h.p.  Daimler  motor,  and  the  vehicle  is  geared  up 
to  a  maximum  ^peed  of  is  miles  an  hour.  The  'bus  is  licensed 
to  carry  10  passengers — eight  inside  and  two  on  the  box;  the 
interior  is  neatly  uphol>itcred,  is  lighted  by  an  oil  lamp  and  is 
provided  with  a  lever  clock.  An  electric  bell  affords  cora- 
innnication  between  the  conductor  and  Uie  driver. 

A   NEW   BELGIAN   CARRIAGE. 

M.  L.  Lcnon,  Enseval-Ces-Verviers,  Belgium,  has  just  com- 
pleted a  two-seated  voilurette  provided  with  a  3-h.p.  motor 
with  electric  ignition,  radial  fins  to  the  cylinder  for  cooling 
and  a  water  jacketed  combustion  chamber.  The  carbureter,  of 
a  new  form,  is  of  the  constant  level  type.  The  engine  is 
located  in  front  under  a  detacliable  "tx^nnvt"  and  transmits  its 
power  by  a  bingle  straight  belt  to  cither  of  two  equal-sized 
pulleys  on  a  countcrshafl  at  (he  rear.  Each  of  the  latter  pul- 
K-ys  is  in  rigid  connection  with  a  spur  wheel  meshibg  with 
corresponding  p'"'*^ns  on  the  differential,  two  speeds  Iwing  in 
ihi.<  w;iy  obtained.    The  carriage  weighs  only  550  lbs. 

The  Riker  Electric  Vehicle  Co..  of  Port  Elirabctli.  N.  J.. 
:ire  said  to  be  building  a  sjwcial  electric  dcmt-coach  for  Eng- 
]i:nd,  one  ui  a  number  it  i^  intended  to  run  daily  between 
Lui^don  ami  Brighton,  liampton  Court  and  other  pleasure  re- 
sorts around  the  metropolis  during  the  coming  summer. 

The  Autuniubile  Club  will  hold  a  house  dinner  on  Wednes- 
day. March  14.  at  which  Mr  Sturmey  will  read  a  paper  on 
"The  Automobile  of  To-day  in  Iiurape  and  America.'* 
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Electric  Ignition  for  Gas  and  Qasoline 
Engines. 


By  P.   r.   Nungcsscr. 


Id  the  early  days  of  gas  and  gasoline  engine  construction^ 
the  oaly  metliod  ol*  ignition  was  by  what  was  commonly 
known  as  the  hot  tube.  The  tube  whiL-h  entered  the  combus 
tion  chamber  or  cylinder  was  hcaicd  to  redness  by  a  gas  or 
gasoline  burner,  which  necessitated  the  mainiaining  ol  iiii 
open  fiamc  outside  uf  the  engine  cylinder,  llic  many  dan- 
gers accompanying  this  form  oi  ignition,  especinlly  on  gaso- 
Une  engines,  made  it  in  some  localities  extremely  hazardous, 
together  with  the  uncertainty  in  the  period  in  which  the  ig- 
nition would  actually  lake  place  due  to  high  or  low  compres- 
sion. Undu  favorable  conditions,  such  as  tight-fiiting  cyl- 
indei  rings  on  Uic  piston  head  and  perfect  tittmg  vaWca, 
whereby  liigh  compression  was  ubiaiticd  and  the  explosive 
mtxiurc  iorctid  into  the  hot  tube  to  a  point  where  the  lube 
was  at  an  igniting  temperature,  the  ignition  would  take  place 
at  u  proper  pcricHJ  oi  the  suokc,  and  high  clTicicncy  was  the 
result 

When  the  opposite  condition  existed,  such  as  a  slight  leak- 
age at  t}ic  rings  on  llie  piston  head  or  in  the  valve  seats,  lower 
compression  exists,  causing  a  loss  in  power.  This,  together 
with  the  frequent  breakage  of  the  hot  tubes  due  to  the  ox- 
idation, and  other  uncertainties  of  this  method,  soon  led  in- 
ventors and  manufacturers  ot  gas  and  gasoline  engines  to 
seek  a  more  reliable  means  of  ignition,  free  from  the  many 
dangers  accompanying  the  use  ot  the  hot  tube.  This  was 
found  in  the  electric  igniter.  Yet  many  builders  ol  gas  and 
gasoline  engines  have  frequently  met  with  difficulties,  and 
sometimes  failure  in  their  ctTorts  to  obtain  satisfactory  re- 
sults with  electric  ignition  under  the  various  conditions. 

This  is  due  to  (he  many  details  which  are  overlooked  and 
regarded  by  many  builders  as  unimportant.  The  great  strides 
that  have  been  niadc  in  the  perfection  of  the  gas  and  gaso- 
line engines,  especially  as  adapted  for  automobile  service,  are 
due  in  great  measure  10  the  improvemeiU  made  in  electric 
Igniters,  spark  coils  and  batteries.  Perfect  ignition  is  the 
mi>st  important  factor  in  producing  successful  results.  £n- 
giues  having  igniters  that  combine  durabiUty  with  simplicity 
ha/e  met  with  the  greatest  success  in  the  hands  of  the  aver- 
age operator. 

Another  leading  feature  is  the  cost  o(  maintenance.  The 
writer  will  endeavor  to  explain  what  he  regards  as  the  most 
successful  igniting  devices  in  use  at  the  present  lime: 

They  consist  of  two  distinct  classes— the  primary  and  the 
secondary,  commonly  called  the  jump  spark  igniter.  The 
primary  igniters,  which  arc  by  far  the  most  largely  used  by 
the  engine  builders  in  this  country,  are  constructed  in  three 
distinct  forms.  The  first  are  known  as  the  striking  or  make 
and  break  contact  points,  which  are  rnade  to  pass  through 
the  side  of  the  cylinder  or  through  the  cylinder  head  into  tlie 
combustion  chamber.  The  movable  point,  which  strikes 
against  the  stationary  point,  is  actuated  by  a  suitable  mech- 
anism on  the  outside  of  the  cylinder.  This  mechanism  is 
usually  so  arranged  that  ignition  can  be  produced  at  the  high- 
est point  of  compression,  or  at  tlic  point  where  the  highest 
efficiency  is  obtained  with  the  combustible  mixture  contained 
In  the  chamber. 

The  second  form  of  primary  ignition,  commonly  known  as 
the  rotary  or  wipe  spark  igniter,  is  not  so  largely  used  as  the 


strikiug  or  make  and  break  type  just  described.  One  ob- 
jectionable feature  that  the  wnicr  has  not  yet  seen  successfully 
overcome  in  the  rotary  type  is  the  great  wear  m  the  aliditig 
contact  points.  It  is  true  this  form  of  ignition  produces  a 
much  larger  spark  with  the  same  consumption  of  batteryJ 
power  than  the  striking  or  make  and  break  igniter,  but  thel 
frequent  attention  that  this  fonn  of  sliding  contact  ignitioo 
rei}uircs  to  keep  it  in  perfect  condition  wUi  prevent  it  from 
ever  becoming  as  popular  as  the  striking  or  make  and  break 
igmttun. 

The  third  form  uf  primary  ignition  used  is  the  make  and 
break  igniter  known  as  the  mside  igniter.  This  igniter  is 
constructed  by  passing  the  insulated  stationary  rod  through 
the  aide  wall  of  ihc  cylinder,  or  through  tJic  cylinder  bead 
The  movable  par:  of  this  igniter  is  attached  to  the  pistodl 
head  inside  of  the  cylinder,  and  when  the  piston  head  com- 
presses the  rxplosivc  mixture  to  the  highest  point  of  com- 
pression the  igniter,  which  has  been  brought  in  contact  by  tlie 
forward  niotion  of  the  piston,  is  separated  by  the  roovcmetl^ 
of  the  piston  head,  thereby  igniting  the  mixture. 

There  arc  many  other  forms  of  primary  ignition  In  use, 
but  those  described  above  are  the  most  largely  used  in  this 
country. 

The  second  class  of  igniters,  commonly  known  as  the  jtimp 
spaik  igniters,  have  only  one  form  of  construction.  This  is 
an  insulated  plug  through  which  the  wires  from  the  induc- 
tion or  secondary  coil  pass  to  the  inside  of  the  combustion 
chamber.  The  two  wires  which  pass  through  the  insula;c4j 
plug  are  usually  spaced  from  ^4  in.  to  H  i^^-  i"  passing  throu 
the  plug,  and  curved  inward  or  toward  each  other  to  allov 
irom  ^i  in,  to  5-i6  in.  air  space  through  which  tlie  spa 
passes  from  the  positive  to  the  negative  wire.  It  will  be  no- 
ticed that  no  movable  parts  exist  in  tliis  form  of  ignitioa 
When  the  battery  is  closed  by  suitable  insulating  plates  on 
the  revolving  shaft  of  the  engine,  a  spark  is  prcxtuced  m  the 
combustion  chamber  or  cylinder. 

Ihe  insulating  plugs  used  for  this  secondary  current,  oi 
jump  spark  ignition,  must  necessarily  have  vexy  high  insulat- 
ing properties.  They  are  usually  made  of  lava,  whidi  ts  a 
composition  of  soapstone,  or  made  from  mica,  which  has 
high  insulating  properties. 

The  Rhumkorff  or  induction  cotl,  as  it  is  somaimcs  called, 
which  is  used  to  produce  the  jump  spark,  is  constructed  with 
a  primary  coil  of  coarse  or  heavy  wire  having  a  soft  iron  core. 
Over  the  primary  coil  are  wound  a  great  many  layers  of  very 
fine,  insulated  copper  wire  having  no  metallic  connection 
with  the  wires  of  the  primary  battery  coil. 

When  a  battery  current  passes  through  a  primary  coil  il 
magnetizes  the  iron  wire  core,  and  also  charges  the  tin  foil 
■condenser  which  is  usually  placed  in  the  base  of  the  coil. 
When  the  battery  circuit  is  closed  a  current  of  very  high 
voluge  is  produced  by  the  induction  in  the  secondary  coil, 
the  ends  of  which  terminate  in  the  ignition  plug  inside  the 
combustion  chamber.  This  high  voltage  causes  a  spark  to 
pass  from  the  positive  to  the  negative  wire  inside  of  the  com- 
bustion chamber. 
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To  ignite  aa  engine  succcsaluilj'  with  aay  oi  the  above  forms 
ol  igmuun,  a  battciy  ui  great  strength  and  durabihcy  it  abso- 
Jiitdy  essential,  aud  a  t>>  tar  the  most  cconumicai  to  use. 
These  requirements  arc  only  tound  in  a  closed  circuit  bat- 
ier>  that  ii  nianuiactured  expressly  ior  high  speed  cngmes, 
such  as  used  on  uuiomubilcs  and  pleasure  yachts.  Practical 
tests  and  demonstrations  on  automobile  and  yacht  engines 
bav-e  proven  that  a  battery  having  from  4>-i  to  6  voll£,  or  ^ 
lo  1  volt  per  cell,  to  be  the  correct  voltage  to  use.  The  bat- 
tery should  liavc  a  very  low  internal  resistance  and  have  an 
axnptrage  or  current  discharge  oi  from  &  lu  16  amperes  un 
closed  circuit  measurement.  A  closed  circuit  battery,  such  as 
tlic  Nungcsscr  No.  i  and  No.  5  Portable  Batteries,  which 
are  made  expressly  for  this  service,  will  meet  the  above  re- 
quirements. 

loo  much  cannot  be  said  about  the  use  oi  a  suitable  pri- 
mary spark  coil  in  connection  with  any  of  the  primary 
igniters,  li  has  required  many  tests  to  determine  the  correct 
resistance  to  have  in  the  coil.  If  tlte  resistance  is  too  tow, 
the  coil  will  allow  too  large  a  tlow  of  current  irom  the  bat- 
tery, thus  wasunti  very  much  of  the  battery  power;  also  fre- 
quently destroying  Uie  platmum  points  on  the  igniter. 

To  obtain  the  best  icsulls,  from  i'/2  to  2  amperes  should 
be  the  limit  oi  discharge  through  the  coil.  Coils  are  now 
wound  ior  four*  six  and  eight  cells,  as  the  case  may  be. 

Since  the  early  days  of  electric  iguition  many  forms  of 
spark  coils  have  been  used~m  fact,  any  coil  that  would  pro- 
duce a  large  spark  was  considered  the  correct  coil  to  use, 
irrespective  of  the  great  waste  in  battery  power.  Many  spark 
coils  in  use  to-day  are  wasting  as  much  current  as  is  re- 
qmrcd  to  successfully  ignite  the  engine.  This  is  due  to  the 
very  low  resistance  of  the  spark  coil,  which  allows  twice  the 
amperage  or  current  to  How  through  the  coil  when  the  circuit 
is  closed  as  is  necessary  for  successful  ignition.  This  waste 
of  ctxrrent  is  prevented  by  having  the  correct  resistance  in  the 
cod,  so  as  to  produce  a  reliable  spark  and  prevent  any  waste 
in  the  battery  power.  It  has  been  found  from  actual  tests  on 
modern  engines  that  by  having  a  coil  of  the  correct  resistance 
the  lite  of  the  battery  has  been  doubled. 

Another  great  improvement  in  ignition  and  saving  in  bat- 
tery power  wa:>  effected  by  discarding  the  old  style  long  coils, 
wliich  were  S,  10  and  12  in.  in  length  C<tn  erroneous  idea 
existed  that  a  long  coil  would  produce  a  larger  spark). 
Practical  experience  and  tests  have  shown  that  a  primary 
spark  coil  best  suited  for  high  speed  engines,  such  as  used 
on  automobiles  and  pleasure  yachts,  should  not  exceed  6  in. 
in  length  over  all.  The  8,  10  and  12  in.  coils  will  not,  with 
the  same  consumption  of  battery  power,  magnetize  and  de- 
magnetize as  rapidly  and  completely  as  the  6-In.  coil;  conse- 
quently, the  latest  improved  primary  coil  has  an  extra  large 
diameter  core,  which  is  composed  of  No.  ao  annealed  Swed- 
ish iron  wire,  re-annealed  after  cutting  to  6  in.  in  length.  A 
coil  having  a  core  made  of  this  grade  of  iron  and  with  this 
degree  of  care  wilt  magnetize  and  demagnetize  instantaneously. 
This  enables  the  engine  bnilders  to  provide  for  only  a  short 
duration  of  close — that  is.  allowing  the  circuit  to  remain 
closed  only  hall  as  long  a.s  would  be  required  to  produce  the 
same  results  with  an  8,  10  or  13  in.  coil.  It  is  therefore  a 
great  economy  in  battery  power  to  use  a  6-ln.  coili  and  the 
results  are  much  more  satisfactory. 

Another  important  feature  in  the  construction  of  primary 
spark  coils  for  automobile  use  is  the  thorough  waterproofing 
o(  the  spark  coil  to  produce  thorough  insulation  under  all 
conditions  met  with  in  use.    No  spark  coil,  if  not  proof  against 


dainpnc&s  and  moisture,  wilt  give  satisfactory  service  for  any 
pciiod  of  lime;  ii  is  therefore  necessary  10  have  the  coil 
thoroughly  water  proof. 

No  form  of  dry  battery  should  be  used  for  continuous  use. 
All  dry  batteries  and  sal  ammoniac  batteries  are  open  cir- 
culi  batteries,  and  only  suitable  for  pcnodicai  work.  The 
nrit  cost  ol  a  dry  battery  and  sal  ammoniac  battery  is  very 
low,  but  Its  life  in  hea\-y  service  is  very  short.  Dry  batteries 
are  sometimes  used  for  starting  an  engine  where  a  dynamo 
is  used  for  continuous  ignition.  A  number  of  builders  are 
using  dry  batteries  for  starting  their  engines,  and  as  soon  as 
the  required  maximum  speed  is  obtained  an  automatic  switch 
cuts  the  batier>'  out  of  the  circuit  and  closes  the  dynamo  cir- 
cuit This  is  also  sometimes  accomplished  with  a  two-point 
switch,  and  the  dynamo  will  then  ignite  the  engine  until  the 
speed  is  reduced.  While  the  dynamo  or  generator  is  used, 
the  batteries  arc  at  rest. 

The  writer  considers  a  good  poruble  closed  circuit  bat- 
tery not  only  more  economical  than  the  dry  battery  and 
dynamo  combination,  but  it  requires  less  care,  as  there  are 
fewer  parts  to  become  disarranged  in  the  rough  service  to 
which  ignition  devices  are  subjected  in  gasoline  automobiles 
and  launches.  It  is  a  mistaken  idea  that  dynamos  or  mag- 
neto-generators do  not  require  any  attention  or  repairs.  The 
high  speed  at  which  these  generators  are  usually  driven  pro- 
duces considerable  wear  on  the  movable  parts,  and  they  have 
been  abandoned  by  many  of  the  progressive  builders. 

Many  builders  of  vehicle  and  yacht  engines  have  had  dif- 
ficulties, no  doubt,  with  the  many  forms  of  closed  circuit 
batteries.  These  ditTicolties  are  sometimes  easily  located.  A 
closed  circuit  battery  in  which  a  paralfme  oil  must  be  used 
on  the  solution  should  be  avoided,  as  it  will  be  found  to  give 
short  life  and  comparatively  poor  service.  This  is  due  to 
the  rough  ^sagc  in  carriages  and  boats  causing  the  parafhne 
oil  lo  coat  the  elements  and  interfere  with  the  action  of  the 
battery.  A  perfectly  sealed  or  liquid-tight  battery  does  not 
require  any  oil  to  protect  the  solution  from  the  atmosphere. 
A  battery  which  may  show  excellent  service  in  stationary 
use  may  be  a  complete  failure  in  portable  use. 

There  are  no  trade  secrets  about  electric  ignition.  The 
degree  of  success  that  the  various  manufacturers  are  meet- 
ing with  depends  entirely  upon  the  amount  of  attention  that 
has  been  given  to  the  most  important  details,  which  the 
writer  has  endeavored  to  explain  in  this  article.  There  are 
perhaps  other  causes  for  success  or  failure  in  electric  igni- 
tion, but  those  referred  to  arc  Irom  the  writer's  personal  ex- 
perience and  observations  made  in  the  past  10  years,  or  since 
the  development  and  perfection  of  the  gas  engine  in  the 
United  States. 


MINOR  nENTION. 


Minneapolis.  Minn.,  is  to  have  an  automobile  dub. 

The  Oakman  Motor  Vehicle  Co..  capital  stock  $600,000.  has 
been  incorporated  under  New  Jersey  laws. 

The  Ashton  Valve  Co.  illustrate  their  new  pop  safety  valve 
for  steam  carriages  in  their  adveniscment  this  week. 

The  Chicago  Motor  Vehicle  Co.  has  purchased  a  factory  at 
Harvey.  III.,  and'will  manufacture  all  kinds  of  gasoline  vehi- 
cles. J.  E.  Keith  is  the  general  manager  and  the  inventor  is 
W.  O.  Worth. 
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AJenncd  by  the  porchase  of  motor  vchides  by  the  War 
Department,  French  breeders  of  horses  inquired  ol  the  War 
Miuistcr  35  to  the  truth  of  the  rumor  tliac  the  deparlinenl 
would  purchuc  no  more  horses.  The  ministu  denied  the 
report,  llie  mobihty  of  the  horse  renders  him  indispensable 
in  mihtary  service. 

The  BufTslo  Electric  Vehicle  Co.  has  started  a  shop  on  the 
Military  Rnad.  The  following  oflicers  liave  been  elected: 
President,  1*'.  A.  Babcock;  treasurer,  Isadorc  Michael;  direc- 
tors for  the  first  year,  F.  A.  Babcock,  Isadore  Michael,  E.  C. 
Randall,  Theodore  S.  Fassett,  Leonard  B.  Crocker,  Henry  C. 
Diehl,  of  Buffalo,  and  Hon.  Jacob  Amos,  of  Syracuse. 

The  New  England  Electric  Vehicle  Transportation  Co., 
Boston,  Ma^s.,  is  about  to  reduce  its  capital  stock  from  $25,- 
000,000  to  $5,000,000.  The  board  of  directors  have  prepared 
a  resolution  to  this  cfTect,  which  is  to  be  submitted  at  the 
coming  annual  meeting  on  April  j.  The  stock  now  stands 
fto,  paid  in  or  called,  which  will  be  made  full  paid  if  the 
recommendation  of  the  directors  is  adopted. 


LESmSofiheROAO 


Facts  and  Kinks. 


nETROPOLITAN  ITEMS. 

The  Hancock  Inspirator  Co.,  makers  of  injectors,  have 
moved  their  ofSce  from  Boston,  Mass.,  to  85  Liberty  St 

The  Prrntiss  Tool  &  Supply  Co..  115  Liberty  St.,  arc  in- 
troducing a  new  turret  lathe  to  the  trade. 

Townwnd  &  Decker,  patent  attorneys,  141  Broadway,  are 
making  .1  specialty  of  motor  vehicle  patents. 

The  No.  2  U.  S.  Storage  Battery  is  being  successfully  used 

for  ignition  purposes.  * 

A  Lemp  Hydraulic  Checking  Device,  devised  and  patentcil 
by  Hermann  Lemp,  motor  vehicle  engioecr  of  the  General 
Electric  Co.,  is  on  exhibition  at  the  rooms  of  the  Automobile 
Club. 

Motor  vehicle  inventors  will  be  interested  in  the  "Hand* 
book  of  Testing  Materials,"  published  by  John  Wiley  &  Sons, 
43  East  Nineteenth  St.  It  is  in  two  volumes  and  contains 
over  1,000  illustrations. 

The  Manhattan  Brass  Co.,  332  East  Twenty-eighth  St.,  arc 
making  a  special  bracket  for  the  attachment  to  the  dash  of 
their  "Improved  Front  Light"  kerosene  lamp.  The  lamp  is 
brass  riveted  and  clinched  throughout,  and  has  a  powerful 
reflector  and  automatic  wick  lock. 

J.  W.  Cregar,  New  York  agent  ol  the  Pratt  &  Whitney  Co.. 
is  interested  in  a  new  anti-friction  hearing  resembling  the 
graphite  bearing  in  principle.  It  is  made  by  taking  a  bushing, 
boring  it  fuH  of  holes,  plugging  tlic  holes  with  a  hard  wood 
Imported  from  South  America  and  treated  with  a  secret  clicm- 
ical  process  and  then  bringing  the  end  of  the  grain  of  wood 
to  bear  on  the  revolving  shaft.  Successful  tests  are  said  to 
have  been  made  on  high  speed  machinery,  and  the  patentees 
are  introducing  it  to  the  motor  vehicle  trade, 

Subscribers  who  are  willing  to  act  as 

LOCAL  SUBSCRIPTION  AGENTS 
for  The  Horseless  Acit,  on  a  commission  basis,  are 
requested  to  communicate  with  the  Editor. 


Buffalo,  N.  y.,  Mareh  7. 
Editor  Horseless  Age: 

My  sunmier's  experience  in  driving  a  gasoline  carnage  has 
taught  me  many  little  facts  and  kioks  that  may  interest  your 
readers. 

The  carnage  scats  two  per^oub.  It  weighs  900  Ibs^  when 
ready  for  a  lOO-mile  trip.  It  carries  10  gali>.  of  water,  jj^  gal^ 
uf  gasoline  and  a  pint  of  oil.  I  usually  pay  tsc.  per  gallon  for 
gasulinc.  Am  told  i  could  buy  by  die  barrel  for  lOc,  but  I 
have  no  place  to  keep  so  Urge  a  supply. 

Tlu:  oil  costs  me  50c.  per  gallon,  the  be^t  I  know  fur  tbe 
purpose  being  the  Standard  Gas  Engine  Oil.  If  any  oi  your 
readers  know  u£  a  better,  I  would  be  itiaiikful  tu  learn. 

1  find  after  mauy  trials  tliat  1  use  1  gal.  of  gasolmc  for  JO 
miles  of  average  roads.  The  speed  varies  t'rom  4  or  5  to  25 
miles  an  hour,  and  seems  nut  to  make  much  if  any  difference 
in  consumption  oi  fuel,  for  the  faster  1  go  the  shorter  tbe 
lime  to  be  sure,  but  the  motor,  of  course,  is  speeded  up  with 
(he  carriage  and  uaes  more  in  the  shorter  lime,  1  may  explain 
here  that  I  have  two  means  uf  control  over  the  mutur  speed, 
one  by  shutting  oti  the  gas,  and  the  other  by  changing  the 
time  of  Uic  spark  that  explodes  tlie  charge,  so  I  may  vary  the 
motor  bpccd  frum  150  revolutions  per  minute  to  1^200  or  more. 
It  is  a  great  convenience,  aaving  fuel,  reducing  noise  and 
vibration  and  pcrmiuing  me  to  leave  the  carriage  with  the 
motor  slowly  turning  over,  ready  for  work  at  once  on  my 
return. 

I  have  succeeded  in  using  gasoline  o£  as  low  a  test  as  59  d^>. 
and  as  high  as  8S  degs.,  and  of  temperatures  as  low  as  22  degs. 
and  even  20  degs.  Once  I  failed  to  start  witli  Cold  gasoline 
and  found  its  temperature  to  be  14  degs.,  but  upon  warming  it 
a  little  had  no  difficulty,  tlie  motor  starting  promptly.  I  uy  to 
buy  a  grade  that  tests  74  degs.,  which  is  the  ordinary  stove 
gasohnc.  The  above  tigurcs  show  tliat  a  considerable  varia- 
tion in  the  fuel  may  be  pennitted  with  a  good  motor. 

The  motor  is  called  a  5-h.p.  Brake  teslj  have  shown  4^ 
on  several  trials,  sometimes  a  little  mote. 

Having  tried  three  methods  of  ignition  with  more  or 
-less  success,  I  am  now  using  an  electric  spark  called  the  wipe 
spark,  produced  by  a  rotating  cam  wiping  ofi  the  end  of  a 
spring  with  a  sharp  snap.  The  spark  is  large  and  sure.  Tlie 
rubbing  action  cleans  the  contact  points.  Oil  improves  its 
action,  even  increasing  the  spark,  and  the  smoke  in  the 
cylinder  has  no  effect  on  Jt. 

With  the  jump  spark  I  had  trouble  continually,  it  being 
necessary  to  dean  the  points  often,  and  the  outside  insulation 
was  a  constant  care. 

The  contact  or  hammer  spark  was  good,  and  gave  leM 
trouble,  but  so   far  1  have  had  the  least  trouble  with  the 
one  in  use.     In  fact,  it  has  never  failed  me.     How  much  it 
would  have  added  to  niy  comfort  to  have  known  this  e.^rly  in 
the  season  I    Many  anxious  hours  have  been  spent  hunting  the 
spark.     I  can  laugh  now  at  the  remembrance  of  times  when 
removing  and  cleaning  tlie  points  in  the  d.irk,  or  by  the  lightl 
of  a  match,  everything  hot  to  the  touch,  the  curious  crowd  a(l 
Itand  10  offer  the  usual  advice,  and  make  fun  of  the  u-icle^sl 
machine  that  will  not  go.    One  has  to  become  case  hardened,^ 
as  it  were,  to  stand  the  annoyance  without  showing  it. 

£.  N.  B. 
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Explosive  riotor  Details. 


Qiaioti,  Mo.,  March  2. 
Editor  Horseless  Age: 

1  wish  very  much  tu  know,  rcfcrriog  to  Fig.  6  of  "An 
Kxplosive  Motor  in  Detail"  in  >our  Explosive  Motor  Kuni- 
ber,  what  is  the  dimension  for  dmiciiBion  line  almost  parallel 
with  C  D;  what  is  the  outside  diameter  of  cooling  ilange^,  and 
tltc  pilcb  of  thv^e  Hangcia?  The  tliickncss  at  base  and  outer 
edge  ih  given,  but  noiliing  regarding  their  depth. 

Is  there  no  fonnula  fur  calculating  the  prujKrr  surface  of 
ibcsc  flanges  or  determioing  their  depth  tn  proportions  of 
cylinder  diameter? 

Also,  a)x>ui  what  seems  to  be  tltc  most  practical  limit  in  sire 
of  cylinder  dimensions  for  this  method  of  cooling  f 

C.  M.  M. 


1.  The  diameter  over  cooling  ilangeii  is  given  in  Fig.  6  as 
5  lo..  which  is  about  what  it  scales,  the  drawings  being  one- 
half  size. 

2.  No  formula  for  radiating  surface  would  be  of  any  value 
which  did  not  ukc  account  of  the  temperature  and  the  volume 
of  the  air  blowing  over  the  tlanges.  These  motors  can  very 
readily  be  overheated  when  the  carriage  ts  .standing  still,  by 
ruminig  them  with  the  full  itupjily  u(  mixture  and  then  ^ilowing 
tlicin  down  by  a  brake  on  the  My  wheel.  It  is  always  best  to 
tnake  the  tlanges  as  large  and  bgbt  as  the  conditions  of  manu- 
facture will  permit. 

3.  About  3.25  in.  diameter  of  piston,  under  ordinary  con- 
ditions.   The  length  of  stroke  is  immaterial. 

HERBERT  L.  TOWLE. 


An  Unforeseen  Difficulty. 


Paris,  Texas,  March  2. 
Editor  Horseless  Age: 

Let  tt  be  a  cylinder  fitted  with  the  pipes  b  and  c,  b  having  a 
wire  gauze  at  d,  and  c  with  a  pop  valve,  e,  set  to  open  wiih 
a  pressure  of  50  lbs. 


j& 


Now  let  a  proper  mixture  of  air  and  gasoHne  into  the  cylin- 
der tbrougli  b.  Under  75  lbs.  or  more  could  it  be  burned  in 
a,  and,  once  it  were  lighted,  would  heat  enough  be  generatc<l 
to  ignite  the  incoming  mixture?  C.  E.  B. 

[Yes;  but  it  would  soon  dci.lroy  the  pop  valves. — Ed.] 


What  Was  the  Cause  of  This  Explosion? 


Brooklyn,  N.  Y.,  March  6. 
Editor  Horseless  Age: 

I  have  built  a.4-h.p.  Otto  cycle  gasoHne  engine  for  vehicle 
use.  and  am  experimenting  with  it  almost  daily.  Yesterday, 
when  everything  apparently  was  in  the  usual  working  order^ 


.Vff 


[XNAUS7 


& 


(be  carbtu'eter  exploded,  fortunately  doing  little  damage.  I 
nm  at  a  loss  to  account  for  the  accident,  and  submit  a  rough 
sketch  of  the  engine  and  connections.  It  has  two  valves,  the 
gas  valve  being  located  above  the  air  valve.  The  carbureter  I 
n.ade  out  of  a  S-gal-  gasoline  can.  The  feed  pipe  was  1  in.  in 
diameter  and  liie  nipple  extended  into  the  can  about  2  in. 
Iniiidc  the  carbureter  were  two  sections  of  pipe,  one  2  in.  lu 
diameter,  the  other  1  in.,  reaching  within  1  in.  of  the  bottom. 
I  here  was  a  vent  hole  half  an  inch  in  diameter  in  the  tup  of 
the  carbureter.  The  carbureter,  as  shown  in  the  sketch,  was 
placed  on  the  exhaust  pipe  about  8  ft.  from  the  exliuusi  valve. 
i  used  electric  ignition  and  there  was  no  fire  near.  The  engine 
was  running  at  about  400  revolutions,  but  just  previous  to  the 
explosion  it  slowed  down  perceptibly.  The  lop  of  the  car- 
bureter blew  off,  but  the  gasoline  tank  did  not  explode,  al- 
though it  was  badly  battered.  Strange  lo  say,  I  noticed  that 
immediately  after  tlie  explosion  tlie  gasolme  lank  was  cold  as 
ice.    The  compression  in  the  engine  is  high.  S. 


The  mixture  in  a  carbureter  cannot  explode  spontaneously 
tinder  any  conditions  that  would  occur  in  practice;  and  for 
the  explosion  to  have  taken  place  as  described,  the  gasoline 
\apor  must  have  escaped  from  the  tank  and  come  in  contact 
with  some  igniting  agent.  Such  agent  would  most  probably 
be  a  spark  due  either  lo  a  defective  connection  somewhere 
in  the  circuit,  or  to  an  irregular  leak  or  "ground"  between  the 
wire  and  the  engine.  As  the  engine  slowed  down  before  Ihe 
explosion  occurred,  ihc  remaining  heat  of  the  exhaust  pipe 
imder  the  carbureter  might  readily  cause  sufficient  accumula- 
tion and  escape  of  vapor  to  produce  this  result.  If  the  ex- 
haust pipe  were  very  hot,  it  might  alone  ignite  the  vapor,  but 
this  could  only  happen  from  excessive  flame  escaping  in  the 
exhaust,  and  it  should  not  and  seldom  would  occur. 

It  is  safer  lo  warm  the  air  entering  the  carburetter  than  it  ii 
to  apply  heat  to  the  carburetter  ilttclf,  and  with  the  former 
arrangement  the  accident  described  could  tiurdly  have  occurred. 

HERBERT  L.  TOWLE. 


Subscribers  who  are  willing  to  act  as 

LOCAL  SUBSCRIPTION  AGENTS 
for  ThF:  Horseless  Ace,  on  a  commission  basis,  are 
requested  to  communicate  with  the  Editor. 
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An  Erroneous  Formula. 


Brooklyn.  N.  Y-  Mardi  9^ 
Editor  Horseless  Age: 

I  find  there  is  a  t/pographical  error  in  the  article  on  "Facts 
Versus  Oaims  for  Liquid  Air."  I  refer  to  the  (ormula  on 
page  2  of  the  manuscript — in  fact,  it  is  the  only  iormula  in 
the  article.  The  figure  4  beginning  the  equation  should  be 
W.    It  should  read  as  follows: 

;  (T'       T  )  . 

w  =  183.4s  "^  (  '  -  —  '  —  )■ 

HUDSON  MAXIM. 


Pacts  Versus  Claims  for  Liquid  Air. 


By  Hudson  Maxim. 


liquid  air  is  such  a  strange  substance  and  so  readily  lends 
itseU  as  a  plaything  for  the  imagination,  as  well  as  for  the, 
hands,  that  many  have  been  ready  to  believe  the  most  absurd 
things  cODceraing  it.  When  it  was  first  discovered  that  air 
could  be  liquefied,  it  was  so  very  expensive  as  lu  preclude 
any  serious  considerations  of  its  usefulness,  except  as  a  scien- 
ti6c  curiosity.  But  when  Triplcr  showed  that  it  could  be 
produced  by  the  gallon,  and  at  low  expense  when  compared 
with  its  cost  by  earlier  methods,  the  question  naturally  arose 
concerning  its  commercial  value. 

So  extraordinary  are  some  of  the  claims  which  have  been 

made  for  liquid  air  as  a  motive  fluid,  that  the  public-  eye  is 

beginning  to  look  askance  at  its  mere  mention  in  connection 

with  any  commercial  application.     This  is  unfortunate,  both 

for  the  public  and  for  the  promoters. 

Ignoring  propositions  fur  the  production  of  perpetual  mo- 
tion by  liquid  air,  which  have  been  made  and  exploded,  let 
ua  consider  claims  which  are  now  being  made  by  advertisers 
in  the  public  press,  from  which  I  quote  the  following: 

"The  use  of  liquid  air  in  the  generation  of  power  on  land 
and  sea  will  reduce  the  cost  to  one-half  of  that  now  paid  for 
steam  power.  This  statement  carries  its  own  argument,  and 
needs  no  elaboration." 

"In  the  production  of  motive  power,  liquid  air  has  a  won- 
derful future  as  a  fuel  saver.  Liquid  air,  after  a  short  ex- 
posure, loses  most  of  its  nitrogen  (the  chief  obstacle  to  com- 
bustion), and  the  resultant  oxygen  used  in  connection  with 
carbon  (coal,  coke,  etc)  produces  perfect,  smokeless  com- 
bustion, avoiding  the  large  percentage  of  loss  now  incurred 
in  the  use  of  fuel." 

Liquid  air  is  not  a  magic  wand  by  which  miracles  may  be 
wrought,  and  yet  it  is  hard  to  see  how,  without  the  enlistment 
of  the  miraculous,  such  results  can  be  accomplished. 

Examining  the  first  of  these  claims,  let  us  compare  liquid 
air  with  steam  as  a  motive  fluid,  under  like  conditions,  in  a 
triple  expansion  marine  engine.  It  is  common  for  such  an 
engine,  with  250  lbs.  steam  (260  lbs.  absolute  pressure),  to 
produce  a  horsr-powcr  hour  for  every  tl4  lbs.  of  coal  con- 
sumtnl.  Now  suppose  we  were  to  substitute  liquid  air  for  the 
water.  We  should  still  require  boilers  for  its  evaporation, 
and  to  make  it  as  economical  as  possible,  let  us  assume  that 
we  heat  it  to  the  temperature  of  steam  at  250  lbs.  pressure — in 
other  words,  to  406  degs  F.  It  must  be  assumed  that  the  air 
is  to  be  expanded  four  and  one^half  times,  which  is  the  aver- 


age ratio  of  expansion  m  compound  triple-expansion  engines 
at  the  present  time.  To  determine  the  weight  of  any  motive 
fluid  required  for  i-h.p.  hour,  we  have  the  following  formula^ 

T"  T 

4  =  l83.45T(i-— x— ^ 

in  which  W  is  the  work  in  foot-pounds,  T  is  the  tnitiai  tem- 
perature, T'  is  the  temperature  after  expanding  to  do  work, 
and  T"  is  the  temperature  afier  expanding  from  the  last  tem- 
perature to  atmospheric  pressure.  (Clarke's  Manual  of  Rules, 
Tables  and  Data,  page  909) 

Solving  the  above  iormula,  the  result  obtained  is  78,607.<SJ 
ft.-lbs.,  as  the  energy  in  1  lb.  of  air  at  250.3  lbs.  pressure  and  ^ 
406.2  degs.  F.  temperature. 

Therefore,  i-h.p.  hour  would  consume  1,980,000  +  78.607J6 
(footpounds  in  1  lb.  of  air)  ^=  25.19  lbs.  of  liquid  air.  It 
would  take  .7  lb,  of  coal  10  evaporate  this  amount  of  air  and 
superheat  it  to  the  temperature  of  saturated  steam  at  250  3  lbs. 
pressure  (406  degs.  F.}.  Hence,  we  should  need  nearly  half 
as  much  coal  per  horse-power  hour  for  the  air  as  for  water. 
Uy  any  means  now  known  which  could  be  employed  on  ship- 
board, the  amount  of  heat  whidi  could  be  absorbed  from  the 
air  and  water  and  utilized  would  in  practice  be  a  negligible 
quantity.  As  air  could  not  be  recondcn»ed,  tike  water,  we 
sliould  be  obliged  to  load  up  with  enough  liquid  air  to  last  the 
whole  voyage  without  recondcnsation. 

The  engines  of  the  Teutonic  develop  about  ao,ooo-h.p.  This 
would  require  243  tons  of  liquid  air  per  hour,  S.Stg  tons  per 
day  and  40.807  tons  for  a  seven-days'  voyage,  considerably 
more  tl]an  enough  to  float  the  vessel. 

Some  have  made  the  claim  that  liquid  air  can  be  made  as 
cheap  as  2  cents  per  gallon.  Let  us  assume,  for  argument's 
sake,  that  such  be  the  cost.  This  would  be  S^-^B  per  ton,  and 
liquid  air  enough  to  take  the  Teutonic  across  the  ocean  wotdd 
cost  $174,560.  In  other  words,  it  would  cost  this  turn  to  save 
abour  half  the  coal  bill. 

This  is.  of  course,  without  taking  into  account  the  additional 
horse-power  which  would  be  required  to  carry  the  enormous 
cargo  of  liquid  air  necessary. 

Referring  to  the  second  of  the  claims  above  quoted,  it  re- 
quires about  3  2-3  lbs.  of  oxygen  to  burn  i  lb.  uf  carbon.  AJr 
contains  22.92  per  cent.,  or,  roughly,  23  per  cenu  of  oxygeiL 
A  gallon  of  liquid  air  weighs  about  g.351  lbs.,  2.143  Ihs.  of 
which  is  oxygen.  If  the  nitrogen  were  separated  so  that  all 
of  the  oxygen  were  saved,  and  ii  this  could  be  done  without 
expense,  and  if  liquid  air  could  be  produced  for  2  cents  a  gal- 
Ion,  then  the  oxygen  would  cost  .9333  cent  per  pound,  or 
$18.67  per  ton.  Now,  let  us  assume  that  the  coal  costs  $j  per 
ton.    It  would  therefore  cost  $49  80  to  save  $3  worth  of  coal. 

With  regard  to  the  use  of  liquid  air  for  internal  combustion 
engines  or  explosion  motors,  it  is  estimated  that  in  the  Diesel 
motor,  which  is  one  of  the  most  econoinital,  both  for  the  fuel 
and  air  consumed,  it  requires  ahnut  10  lbs.  of  air  to  produce 
i-h.p.  hour.  This  would  require  about  I  gal.  of  liquid  air  per 
horse-power  hour;  and  if  liquid  air  can  be  produced  at  s  cents 
a  gallon,  then  it  would  cost,  in  addition  to  the  fuel,  2  cents 
{>cr  horse-power  liour. 

The  contingent  loss  of  liquid  air  by  evaporation  in  trans- 
portation and  handling,  and  while  motors  in  which  it  is 
employed  arc  standing  idle,  would  certainly  counterbalance 
any  advantages  which  might  exist  from  having  the  air  in 
concentrated  or  liquid  form. 

Liquid  air  will  be  chieRy  valuable  as  a  source  of  oxygen 
for  other  purposes  than  the  production  of  motive  power. 
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OUR  FOREIGN  EXCHANGES. 


De  Dion  and  Bouton*s  Changeable  Gear. 

Pig.  33  if  &  section  through  the  driving  shaft  of  the  motor. 
Fig.  34  is  a  side  view  wiUi  partial  section. 
Fig.  35  ia  a  section  on  the  line  A  B  of  Fig.  34. 

IJESCBIPTION. 

u  13  the  motor  shaft,  at  the  end  of  which  is  mounted  a  sys- 
lem  of  bevel  gears  forming  a  differcotial.  Tho  gear  b  is  fas- 
tened to  the  squared  portion  and  ihc  gear  c  makes  one  body, 
with  a  toothed  socket,  g,  loose  on  the  same  shaft  a,  and  de- 
signed to  transmit  the  motion  to  the  axle  of  the  driving 
wheel.  The  other  iwo  wheels,  d  and  e.  turn  freely  on  the  axis 
h.  which  forms  p.irt  of  an  arm,  i.  loose  on  the  shaft  a.  These 
pinions  are  supported  on  the  extensions  of  the  square  parts, 
work  in  the  grooves  k  turned  in  the  rim  m,  which  envelops 
the  entire  system  of  gears.  This  rim,  sectiooally  represented 
in  Fig.  35,  is  strengthened  by  two  strong  interior  ribs  n  n, 
on  which  arc  fastened  two  pieces,  o  o.  each  provided  with 
.1  tooth,  p,  of  such  a  shape  enabling  it  to  adapt  itself  exactly 
between   the  space   between   Ihe   teeth   of  the  gears  d   or  c. 


a 


on  their  axes  b.  If  we  assume  thai  the  abaft  a  turns  wiili  a 
certam  ^peed  m  the  direction  of  the  arrows  j,  it  is  evident 
that  it  wdl  carry  around  the  gear  b.  which  is  connected  with 
It,  which  in  turn  will  carry  around  the  cross  bar  i  and  the 
gears  d  and  e,  rendered  immovable  by  the  toutli  p.  The 
gc:>rs  wiU  draw  along  in  their  revolutions  the  piece  o  and 
pinion  g  in  the  same  manner,  which  turns  the  entire  system 
with  the  shaft  a,  and  at  the  same  speed  as  the  latter.  To 
reverse  the  direction  of  (he  carnage  it  suffices  to  apply  the 
brake  band  s  to  the  rim  m,  wliich  does  not  participate  in  the 
rotation  of  the  whole  in  conse<iuencc  of  the  traction  of  the 
spring  r. 

llic  rim  m  being  immovable  and  the  cross  arm  n  continuing 
to  revolve,  displaces  Itself  from  the  groove  k  and  comes 
against  Ihc  projection  t 

In  this  position  tfie  teeth  p  are  disengaged  Erom  the  gears 
d  and  which,  becoming  free,  turn  on  their  axes.  On  the 
olhe."  side  the  cross  arm  I,  being  loose  on  the  shaft,  will 
remain  immovable  with  the  rim  m;  but.  as  it  is  inclined  to 
take  a  speed  equal  to  half  that  of  Ihc  shaft  a.  the  pinions  d 
and  e  will  remain  out  of  contact  with  the  teeth  p,  in  spite  of 
the  tension  of  the  springs  r,  or  until  the  action  of  the  brake  s 


m 


Bi 


Fig   io 


Fig     U 

These  two  wheels  are  placed  in  the  space  found  between  the 
ribs  n. 

It  is  evident,  on  examining  Fig.  3,  tliat  the  rim  m  is  not  sup- 
ported by  the  square  extension  t  of  the  axis  h,  and  conse- 
quently it  can  displace  itself  by  yielding  to  the  arm  i  at  a 
certain  angle,  which  depends  on  the  size  of  the  groove  k. 
This  angular  displacement  should  be  sufficient  to  allow  the 
tooth  p,  engaged  m  the  teeth  of  the  wheels  d  and  e  (Fig. 
34).  to  disengage  itself  completely.  The  spring  r,  one  end  of 
which  is  fastened  to  the  rib  j  and  the  other  to  the  arm  i, 
draws  down  the  latter  into  the  initial  position,  as  shown  in 
Fig.  2.     S   is  a  brake  band  acting  on  the  rim  m. 

In  consequence  of  the  engagement  of  the  pinions  d  and  e 
with  the  gear  b,  the  arm  will  always  tend  to  turn  in  the  same 
direction  as  the  gear  b,  with  the  same  speed  or  speed 
reduced  to  one-h.ilf,  depending  on  whether  the  gears  d  and  e 
arc  rigid  or  turning  on  the  axis  k.  The  operation  of  the 
mechanism  is  as  follows:  In  the  position  of  repose  the  teeth 
p  connected  to  the  ribs  n  are  fast  in  the  space  between  the 
teeth  of  the  gears  d  and  e  on  account  of  the  presence  of  the 
spring  r.     It  follows,  therefore,  that  the  gears  cannot  turn 


ceases  and  the  rim  m  becomes  again  free,  when  the  springs  r 
dr^w  the  parts  into  the  position  represented  in  Fig.  z  and 
the  rim  m  will  be  again  drawn  back  by  the  rotation  of  the 
cross  arm  i,  which  now  turns  with  the  same  speed  as  the 
shaft  a. 

It  is  easy  to  see  that  during  the  entire  time  of  the  braking 
the  rotation  of  the  gear  e.  and,  in  consequence,  that  of  the 
pinion  g,  will  be  the  reverse  of  that  of  the  shaft  a. 

The  Welling:ton  Motor. 

This  motor,  which  we  illustrate  herewith,  is  entirely  of 
British  design  and  manufacture,  having  been  designed  by 
J.  Morecraft  Wellington,  engineer  of  the  company,  and  built 
by  The  Wellington  Motor  Car  Co.  (Ltd.),  of  37  Victoria  Road, 
Dattersca,  S.  W.  It  is  intended  for  use  in  the  smaller  class 
of  automobiles,  such  as  voiturettcs.  dogcarts,  etc.  It  com- 
prises a  single  vertical  cylinder  bolted  to  an  inclosed  crank 
chamber.  So  far  it  follows  conventional  lines.  There  are. 
however,  several  mechanical  details  about  it  which  serve  to 
differentiate  it  from  others  of  its  type.    The  cylioder  Es  j  in. 
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The  Eaty  flotor  Vehicle  Wheel. 


William  Rsty,  manufacturer.  Laconia,  N.  H„  is  the  inven- 
tor of  a  special  motor  vehicle  wheel,  which  we  illustrate  here- 
with. It  is  a  combinalion  of  the  wire  and  the  wood  wheeL 
The  torsion  resisting  wire  spokes  are  made  with  hexagon 
hcad&  instead  of  round  headft,  as  shown  in  pboto,  the  nipples 
being  prcsbcd  tight  into  the  rim  with  while  lead  to  prc%'cnt 
any  moisture  from  eniering  amund  Ihe  nipple,  as  would  be 
the  case  if  the  nipple  were  turned  lo  tighten  tbc  spoke,  as  is 
done  in  the  ordinary  wheel. 
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diameter  by  4  in.  stroke.  It  is  water-jacketed,  as  is  the  cylin- 
der cover.  These  jackets  are  quite  independent  of  each  other, 
iind  the  cover  can  be  easily  removed  for  inspction.  the  joint 
betwTcn  the  cover  and  cylinder  head  being  metal  to  metal, 
forming  a  V  joint — no  packing  of  any  kind  being  used. 

The  crank  or  fly  wheel  chamber  is  in  two  portions,  which 
arc  united  by  horizontal  flanges  bolted  together.  It  is  thus 
very  easy  to  get  at  the  main  bearings  and  cranks.  Ball  bear- 
ii-gs  of  a  special  type  arc  used  in  these  Important  parts,  and 
fiom  repeated  tests  made  wicli  them  and  plain  ones,  The 
Wellington  Motor  Car  Co,  (Ltd.)  find  that  by  the  use  of  ball 
bearings  they  save,  so  they  assure  us.  quite  half  a  horse-power. 
The  inhaust  and  exhaust  valves  arc  neatly  arranged  so  that 
cither  can  be  quickly  overhauled  without  disturbing  the  other, 
the  inhaust  valve  being  placed  immediately  over  the  piston, 
t^hich  thus  gets  the  full  advantage  of  the  explosive  impulse. 

The  make  and  break  mechanism  of  the  electrical  ignition  is 
so  arranged  that  no  oil  which  is  used  to  lubricate  the  distribut- 
ing gear  can  {Hjssibly  get  on  to  it  to  so  spoil  the  contact,  as 
it  is  placed  high  up  on  the  side  of  the  cylinder.  We  should 
state  that  this  is,  of  course,  a  second  motion  shaft  as  seen,  the 
motor  working  on  the  Otto  cycle  and  using  petrol  as  fuel. 
Tliis  motor  has  been  very  carefully  and  repeatedly  tested,  with 
the  mean  result  that  at  1400  revolutions  per  minute  it  gives 
3Ji-h.h.p.  It  is,  however,  classed  by  its  makers  as  a  3Vi-h.p. 
motor,  so  as  to  allow  a  margin  within  which  it  can  be  guar- 
anteed. Its  weight  is,  exclusive  of  induction  coil  and  batteries, 
no  lbs.,  and  the  consumption  of  petrol,  at  full  load,  being 
H  pint  per  horse-power-hoiir.  and  at  half  load  H  P*^  P^ 
horse-power-hnur;  the  cost  of  running  being  thus  (taking 
petrol  at  iiHd.  per  gallon)  iHd.  per  horse-power  per  hour.— 
The  Automotor. 


THE  XSrr   MOTOK    VEIIICU;  WMBXL. 

The  hubs  are  metal  and  webbed,  so  as  to  get  the  greatest 
strength  with  the  least  weight.  The  rear  hub  has  a  flange 
ti>  boil  a  gear,  band  brake  or  sprocket  wheel  to,  as  might  be 
desired,  ur  the  hub  can  be  keyed  fast  to  ihc  rear  axle,  if  the 
spr(  ckct  wheel  is  in  thi:  center.  Any  style  -(  roller  bearing 
may  be  used. 

Ibis  particular  wheel,  shown  in  the  photograph,  has  a  3-in. 
axle,  6-in,  rim  and  s-in.  solid  tire,  and  is  for  heavy  inick 
SL'^^  ice,  suitable  to  carry  a  load  of  3  tons  or  more. 


Test  of  the  flotsinger  Device. 


According  to  I. a  France  Automobile,  Charron.  the  well- 
knnwri  chauffeur.  ha«.  had  electric  ignition  put  on  his  12-h.p. 
Panhard  carriage,  with  the  result  that  the  power  is  increased. 


Jno.  L.  French,  president  of  the  St  Louis  Motor  Carriage 
Co.,  writes  of  a  verj*  salisfactoo'  lest  he  recently  made  of  the 
Auto-Sparker  manufactured  by  the  Motsingcr  Device  Mfg. 
Co.,  Pendleton,  Ind.    He  says: 

''Tliis  device  consists  of  a  small  dynamo,  specially  wound 
with  armature,  commutator,  etc.,  inclosed;  weighs  23  lbs.— 
about  one-half  the  weight  of  batteries  we  have  been  nslng— 
and  takes  less  than  half  the  space.  This  dynamo  is  so  coo- 
fitrucied  that  armature  field  magnets  and  shaft  bearings  swing 
between  two  pivoted  points  of  base.  One  end  of  annsiurt  shall 
carries  a  small  friction  pulley,  the  other  a  very  small  gover- 
nor. The  dynamo  is  preferably  set  under  fly  wheel,  so  that 
friction  pulley  is  in  contact  with  it,  an  adjustable  coil  spring 
holding  pulley  against  fly  wheel  rim.  As  the  speed  increases. 
the  governor  presses  a  small  tapered  sleeve  against  a  corre- 
spondingly tapered  steel  point,  mounted  on  dynanto  baa«. 
This  raises  governor  side  of  shaft  and  swings  pulley  clear  of 
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fly  wheel;  as  speed  falls,  pulley  again  cooics  in  contact  with 
fly  wheel,  maintaining  dynamo  at  nearly  constant  speed. 

"One  of  these  machines,  temporarily,  was  mounted  upside 
down  under  the  seat  of  one  of  our  runabout  buRgies.  On 
testing  It  in  shop  with  speed  indicator,  dynamo  revolutions 
did  not  vary  over  30  per  minute,  notwithstanding  engine  was 
run  from  loo  to  1,000  rcvohilions.  Attcrward  we  took  the 
carriage  out,  and  spent  the  afternoon  running  it  over  all 
kinds  of  roads,  in  order  to  see  if  shaking  affected  it.  Notwith- 
standing the  extremely  hard  test  and  fast  speed  at  which  at 
times  we  rode,  in  nearly  a  40-mile  drive,  it  ignited  the  charge 
every  time,  the  engine  not  missing  a  single  explosion.  The 
dynamo  seemed  to  generate  sufficient  spark  at  slowest  speed 
and  engine  was  started  as  easily  as  with  battery — in  fact. 
several  times  at  starting  the  charge  would  be  ignited  on  a 
quarter  turn,  before  engine  had  passed  the  center.  We  believe 
Mr.  Motsingcr  has  devised  a  dynamo  that  answers  every  re- 
qiiirrment  and  does  away  entirely  with  the  necessity  of  bat- 
teries." 


New  York  5tate  flotor  Vehicle 
License  Bill. 


We  give  the  full  text  of  the  new  license  bill  which  was 
recently  introduced  in  the  Assembly  by  Mr.  Apgar,  of  West- 
chester county.    It  is  as  follows: 

An  act  to  regulate  and  govern  the  running  and  operating 
of  all  motor  carriages  and  vehicles  other  than  railway  or 
traction  engines,  upon  the  public  highways  in  the  State  of 
New  York. 

The  People  of  ihc  State  of  New  York,  represented  in 
Senate  and  Assembly,  do  enact  as  follows: 
1^  Section  1.  It  shall  not  be  lawful  for  any  person  or  persons 
to  run,  operate  or  use  any  moior  carriage  or  vehicle  upon  Iht 
public  hiKhways  in  the  Stale  tif  New  Ynrk  withoui  first  ob- 
taining a  license  as  hereinaftir  provided. 

btc.  J.  The  Board,  department,  commission  or  other  local 
authority  in  the  cities,  counties,  towns  and  villages  of  this 
State  where  such  authority  exists,  who  arc  now  or  may  here- 
after be  charged  by  law  with  the  duty  of  butler  iusprcifon.  or 
passing  upon  the  gualiticatlons  of  engineers,  are  hereby 
charged  with  the  duties  prescribed  in  this  act.  and  arc  herein- 
after referred  to  as  the  examtninf;  hitard. 

See.  .1-  In  the  counties  nt  the  State  where  no  lucal  aiithnr- 
ily  cxisti  charged  with  the  duly  oi  boiler  inspection,  or  pass- 
ing upon  the  (luatificaiioiis  uf  engineers,  it  shall  be  the  duty 
of  the  board  oi  supervisor*  of  each  county  In  appoint  or  des- 
ignate one  person  in  each  Ifiwn  in  said  county  who  shall  be 
charged  with  ihe  duties  prescribed  in  this  act,  and  referred 
In  herein  as  the  cjcainining  Iwiard;  such  person  s<j  appointed 
or  deMgnatcfl  shall  be  paid  by  the  owner  of  each  motor  car- 
riage or  vehicle,  the  sum  of  $1  as  a  fee  or  charge  for  such 
examination.  In  addition  to  the  license  fee  as  hereinafter 
provided. 

Sec  4,  It  shall  be  the  duty  of  the  examining  hoard  to 
examine  all  persons  applying  for  license,  and  to  inspect,  exam- 
ine and  lest  the  carriage  or  vehicle  proposed  to  be  usc<l.  If 
the  person  is  found  competent  to  run  and  operate  the  same 
without  injury  to  the  public,  and  if  the  said  carriage  or  vehicle 
is  found  to  be  in  a  safe  condition,  the  examining  board  shall 
issue  a  license  signed  by  the  board,  or  by  its  order,  upon  the 
payment  of  a  license  fee  of  $5  for  each  carriage  or  vehicle. 


Nothing  herein  shall  require  or  shall  be  construed  as  requir- 
iug  any  persons  applying  for  a  license  to  be  au  engineer,  elec- 
trician, mechanic  or  other  mechanical  expert. 

Sec.  5  The  said  license  shall  fully  autliorizc  such  licensee 
to  keep,  own,  store,  install  and  care  for  the  said  motor  car- 
riage or  vehicle,  and  to  run  and  operate  it  in,  through,  across 
and  upon  all  the  public  highways,  streets,  parks  and  parkways 
in  the  State  of  New  York,  for  a  period  of  one  year  from  the 
date  thereof,  anything  in  the  statutes  or  laws  of  the  State  of 
New  York  to  the  contrary  notwithstanding. 

Sec.  6.  Each  examining  board  is  hereby  authorized  to  re- 
voke or  suspend  for  a  period  not  exceeding  six  months,  any 
license  Issued  by  it.  upon  satisfactory  proof  of  the  dnmken- 
ncss,  incompetency  or  reckless  driving  of  the  licensee.  Such 
provocation  shall  not  be  made  without  five  days'  notice  of 
intention,  in  writing,  to  the  holder  of  the  license,  nor  without 
a  public  hearing,  at  which  the  licensee  may  appear  in  person 
or  by  counsel,  Wliere  such  license  has  been  revoked,  a* 
provided  herein,  a  like  certificate  shall  not  be  issuer!  to  the 
same  persons  within  three  months  ci(  the  date  of  the  revo- 
cation. 

Sec.  7,  Any  person  or  persons  violating  the  pVoWsions  of 
this  act  shall  be  guilty  of  a  misdemeanor,  find  upon  the  con- 
viction thereof  shall  be  subject  to  a  fine  of  not  less  than  $10 
or  more  than  $ioo. 

Sec.  S.    Any  person  cr  persona  oblaining  a  license  underi 
the  provisions  of  the  act  shall  keep  the  same  with  them,  off 
upon  their  carriage  or  vehicle  when  actually  running,  operat- 
ing or  driving  same. 

Sec,  9.  All  acts  or  parts  of  acts  in  so  far  as  they  In  any- 
way conflict  herewith,  with  respect  to  motor  carriages  and 
vehicles,  arc  hereby  repealed. 

Sec  ro.    This  act  shall  take  effect  Immediately. 
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Leading  Engineers  and  Inventors  on  the  Steam  Boiler 
as  related  to  Vehicles,  treating  the  subject  thoroughly 
and  showing  how  steam  can  l>e  most  successfully 
applied. 
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center  of  each  axle,  a  reach  attached  to  and  connccling  ihc 
said  fifth  wheels,  a  auitable  sprocket  or  grooved  wheel  at- 
tached to  the  center  of  each  axle,  a  suitable  chain  belt  adapted 
to  engage  with  said  sprocket  or  grooved  wheel  and  a  power 
wheel  located  in  the  body,  guide  pulleys  located  beneath  the 
body,  and  the  body  aforesaid  mounted  on  bolsters,  said 
bol&tcrs  mounted  on  sprtng*  which  are  journaled  on  the 
axles. 

No.  644,598— Motor  Vehicle— Charles  O.  Heggem.  Mas- 
sinon.  O.    Application  filed  April  17,  1899. 

Fig.  I  is  a  longitudinal  sectional  view  of  the  invention, 
showing  one  form  of  frictJonat  clutch  secured  upon  a  vehicle 
a:<lc  or  driving  shaft;  Fig.  2,  an  end  elevation,  partly  broken 
away,  of  what  is  shown  In  Fig.  1,  parts  being  also  in  section; 


Fig.  3,  a  detail  view  showing  a  different  form  of  clutch;  Ftg. 
5.  a  sectional  view  on  the  line  x  x  of  Fig.  i.  looking  in  the 
direction  of  the  arrows  and  showing  one  of  the  engine  cyl- 
inders in  such  a  position  that  the  inlet  and  exhaust  ports  are 
cut  off;  and  Fig.  6,  a  similar  view  to  Fig.  5,  showing  the 
inlet  port  in  communication  with  one  of  ihe  cylinders. 

The  letter  A  represents  one  axle  of  a  vehicle  10  which  Ihe 
invention  may  be  applied.  Upon  this  axle  is  mounted  a  pair 
of  wheels  in  any  suitable  manner.  One  member  of  a  Friction 
rhiich.  C.  is  also  mounted  upon  this  shaft  or  axle.  This  frie> 
tion. clutch  carries  an  outer  and  an  inner  flange,  such  as 
shown  at  D  and  E,  rc^pccltvcly,  such  flanges  being  adapted 
to  be  engaged  by  the  other  clutch  member  in  a  manner  pres- 
ently to  appear,  whereby  when  the  interior  of  the  outer  flange 
D  is  engaged  the  axle  will  be  driven  in  one  direction,  and 
when  the  exterior  of  the  inner  flange  E  is  engaged  the  axle 
will  be  driven  in  the  opposite  direction.  A  pair  of  pivoted 
arms,  F,  are  supported  at  one  end  by  the  axle  A  and  carry 
at  their  other  end  a  swinging  housing  G.  such  housing  carry- 
inpr  one  or  more  single  engines.  H.  and  also  the  shah  1, 
the  Litter  being  mounted  in  bearings  J.  K  and  L,  reapectirely. 

The  shaft  I  carries  a  roller.  M,  and  also  cranks.  N.  The 
roller  M  is  adapted  to  swing  into  engagement   with  either 
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of  die  outer  or  inner  flanges  of  Uie  clutch  member  in  a 
nunner  prescmly  to  appear  As  above  stated,  the  housing 
G  i«  motintcd  upon  the  arms  F.  so  that  it,  together  with  the 
cnnk  shaft  I,  may  be  freely  swung  from  bearings,  O.  in  the 
Jowcr  ends  of  said  arms.  This  is  accomplished  by  means  of 
a  pitman,  P,  pivotally  connected  to  the  housing  G.  as  shown 
at  R.  The  other  end  of  this  pitman  engages  with  a  hand 
lever.  S,  as  shown  in  Fig.  4.  As  this  hand  lever  is  operiiied 
the  pitman  is  reciprocated  back  and  forth,  and  consequently 
the  housing  G  is  moved  backward  and  forward  thus  causing 
ihe  clutch  wheel  M  to  bind  against  the  flange  E  and  against 
the  flange  D.  according  to  the  direction  in  which  the  lever 
is  thrown.  In  this  manner  Ihe  vehicle  is  made  to  run  back- 
ward or  forward,  as  desired,  but  with  different  speeds,  as  the 
friction  clutch  Flanges  D  and  E  are  different  in  size. 

It  will  be  seen  that  to  each  of  the  cylinders  H  is  secured  a 
pair  of  hollow  inmnions,  T.  on  opposite  sides  of  the  cylinder. 
these  trunnions  having  a  bearing  in  the  housing,  as  shown 
at  U,  such  bearings  being  preferably  bored  out.  as  particu- 
larly seen  in  Fig,  2.  Inlet  and  outlet  passages,  W  and  V.  re- 
spectively, extend  through  the  casing  into  these  bearings  and 
into  other  ports.  .1  and  4.  in  the  trunnions  and  cylinders,  the 
passages  W  acting  to  convey  the  expansive  medium  into  the 
engine  cylinder,  while  the  passages  V  act  to  convey  such 
medium  from  the  cylinders  after  it  has  been  used  therein  to 
operate  the  pistons.  In  each  of  these  cylinders  is  mounted 
a  Miitable  piston,  X.  which  is  connected  with  a  crank,  N, 
formed  in  the  crank  shaft  T.  Suppose  that  one  of  these  pis- 
tons is  at  its  innermost  position.  While  in  such  position  the 
operating  medium  enters  the  inlet  port  VV  and  passes  through 
the  passage  .t  in  one  of  the  trunnions  T  into  the  engine  cyl- 
inder beneath  said  piston.  This  will  cause  the  piston  to 
immediately  make  its  outstroke,  so  that  the  crank  shaft  will 
be  rotated.  By  reason  of  this  rotation  the  cylinder  is  rocked 
on  its  trunnions  T.  and  the  inlet  passage  3  in  one  of  said 
trunnions  in  cut  off.  so  that  the  operating  fluid  may  cxpind 
lo  give  up  the  larger  portion  of  its  energy.  As  the  crank 
shaft  is  still  further  rotated  the  cylinder  will  be  rocked  tn 
such  a  position  that  an  exhaust  port.  4.  extending  through 
the  other  of  said  tninnions  T,  will  match  with  the  exhaust 
port  V,  so  that  the  pressure  fluid  may  be  exhausted  before 
the  cylinder  takes  in  another  charge.  Thus  it  will  be  neen 
thi»t  the  trunnions  of  the  cylinder  it.self  cut  off  the  inlet  port 
and  open  the  exhaust  port,  and  vice  versa.  The  times  of 
rutting  ofT  the«ie  ports  are  properly  related,  so  as  to  derive 
the  best  results  from  the  pressure  fluid  Thus  the  inventor 
claims  to  do  away  with  valves,  eccentrics,  etc.,  commonly 
employed  in  engines  .^s  shown  in  the  drawings,  the  cranks 
arc  preferably  formed  at  an  angle  to  each  other,  so  that  they 
will  operate  at  difl'erent  times  to  drive  ihe  crank  shaft,  and 
thereby  the  vehicle. 

Upon  the  shaft  A  or  axle  shaft  are  mounted  two  flanged 
wheels.  5  and  6,  one  of  which  is  smaller  than  the  other  and 
Is  a  short  distance  from  the  other.  The  interior  of  the  flanged 
wheel  5  is  beveled  outward,  as  shown  at  7.  while  the  exterior 
of  the  wheel  6  is  beveled  toward  the  wheel  5,  as  shown  at 
8,  A  double  tapered  roll,  g.  is  slidingty  mounted  upon  the 
crank  shaft  I  and  is  held  from  rotating  independently  of  the 
eranfc  shaft  by  means  of  a  spline.  10.  About  midway  between 
the  ends  of  thfs  tapered  roll  is  formed  an  annul&r  groove,  ir. 
within  which  fits  one  end  of  the  pivoted  lever  ta,  supported 
in  any  suitable  manner  This  lever  is  adapted  to  throw  the 
double  tapered  roll,  which  constitutes  the  second  member  of 
(he  clutch,  either  into  engagement  with  the  Interior  of  the 
wheel  S  f**"  into  engagement  with  the  exterior  of  the  wheel  6, 
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When  this  roll  is  in  engagement  with  the  wheel  s  the  vehicle 
is  driven  in  one  direction,  and  while  in  engagement  with  the 
wheel  6  it  is  driven  in  the  opposite  direction,  but  with  the 
same  speed,  as  the  end  of  the  roll  13  is  smaller  than  the  end 
14,  and  the  clutch  wheels  are  properly  proportioned  to  give  this 
re.™lt.  When  this  form  of  clutch  is  used  the  housing  G  may 
remain  stationary. 

In  the  drawings  two  simple  engines  arc  shown  connected 
with  Ihe  crank  shaft,  but  in  some  instances,  where  very  hea\-y 
toads  arc  to  be  hauled  and  where  the  vehicle  is  to  be  used  in 
hilly  countries,  three  or  more  of  such  engines  may  be  em- 
ployed, so  that  there  will  be  no  possibiUty  of  the  vehicle 
stopping  by  reason  of  the  crank  getting  over  the  dead  center. 
The  housing  forms  an  air-tight  compartment,  so  that  it  may 
partly  be  filled  with  oil  in  order  that  the  trunnions  and  pistons 
may  be  thoroughly  oiled.  Tlie  crank  shaft  always  travels  in 
Ihe  same  direction,  the  vehicle  being  driven  forward  or  back- 
ward through  an  improved  friction  device. 

No,  644,590— Motor  Vehicle—Hiram  A.  Frantz,  Tamaqua, 
Pa.,  assignor  of  one-half  to  Elmer  E.  Brode,  of  same  place. 

Fig.  :  is  a  side  view,  partly  in  section,  of  a  machine  embody- 
ing my  improvements.  Fig.  3  is  a  horizontal  sectional  view 
of  the  axle  casing  and  differential  gear,  and  Fig,  3*  is  a  ver- 
tical sectional  view  of  one  of  the  front  wheels  and  its  connec- 
tion to  the  axle  and  casing.  Figs.  4,  5,  6  and  7  show  various 
parts  in  detail. 

No.  644.853— Motor  Vehicle.— Eugene  Fahl.  St  Louia,  Mo. 
Application  filed  /uly  3,  1899. 

Fig.  I  is  a  side  elevation.  Fig,  a  is  a  plan  view  of  the 
framework  and  gearing.  Fig,  3  is  a  view  in  perspective  of 
the  steering  and  controlling  levers.  Fig.  4  is  a  view  in  per- 
spective of  one  of  the  springs. 

In  the  construction  a  rectangularly  bent  frame,  i,  is  made 
use  of,  the  forward  portion  of  which  is  slightly  higher  and 
narrower  than  Ihe  rear  portion,  and  the  forward  ends  are 
each  provided  with  a  pair  of  vertically  arranged  bearings,  a. 
Formed  in  the  rear  end  of  the  sides  of  the  frame  1  are  the 
oppositely  arranged  bearings  3,  in  each  of  which  operates  a 
short  shsft,  4.  which  shafts  together  perform  the  function  of 
the  rear  axle  of  the  vehicle,  and  on  the  outer  ends  of  the  shafts 
are  arranged  the  rear  wheels  <;,  there  being  Urge  gear  wheels 
6  fixed  upon  the  inner  ends  of  said  shafts. 

Rolatably  arranged  in  the  vertical  bearings  2  arc  shafts  7. 
integral  with  the  lower  portions  of  which  are  formed  coti 
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springs,  8,  and  the  ends  of  said  coil  springe  are  exiended  rear- 
wardly  a  short  distance,  and  journal  bearings,  g,  arc  secured 
to  the  rearwardly  bent  ends.  In  the  journal  boxes  g  arc  ro- 
talably  arranged  the  stub  axles  on  which  the  front  wheels 
10  t.\  ihu  vehicle  are  arranged.  Short  crank  bars.  ii.  are 
riffidly  6xed  upon  the  upper  cnd»  nf  the  shafts  7,  which 
crank  bars  extend  forwardly,  and  their  ends  arc  connected  by 
the  i-ros'4  bar  12.  thns  providing  mean*  fur  causing  (he  shafts 
7  and  front  wltecls  to  move  simultaneously. 

Mounted  upon  the  cros«:  bars  13  in  the  frame  l,  adjacent 
each  side  thereof,  is  .1  nioiur,  14.  upon  the  shaft  of  each  of 
which  motors  is  fixed  a  small  pinion,  15,  there  being  a  sprocket 
chain,  16,  passing;  around  each  of  said  pinions  15  and  from 
thence  to  the  gear  wheels  6. 

Kulcnmicd  to  a  bracket.  17.  al  the  center  of  the  frame  i  is 
the  lower  end  of  11  vertically  positioned  operalintf  handle.  18, 
the  same  extending  upwardly  through  the  vehicle,  and  upon 
MI  I  handle,  a  short  distance  from  the  lower  end  thereof,  is 
fixed  a  collar,  19.  This  operating  handle  extends  upwardly 
just  in  front  ol  the  scat  of  the  vehicle,  and  rntatably  arranged 
upon  the  upper  portion  of  said  handle  abnvc  the  collar  ly  Is 
a  sleeve.  20,  there  heing  :in  npcrattng  handle,  21,  projecting 
laterally  from  the  upper  end  of  said  sleeve, 

Fixed  to  and  projecting  laterally  from  each  side  of  the 
lower  end  of  the  sleeve  ao  are  the  arms  23,  to  the  ouler  ends 
of  which  arc  pivutally  ci>nuei-ted  the  ro<U  33,  which  extend 
rearwardly  a  short  distance  and  arc  pivoially  connected  to 
the  rheostat  arms  24  of  the  motors  14. 

No.  645.044—035  Engine. — Albert  T.  Otto,  of  Chicago,  III , 
assignor  to  Rol>cri  l^.  Stevens.  o(  Hohokcn.  N.  J. 

In  the  drawings.  Fig.  i  Is  an  elevation  with  the  valve  chests 
in  section.  Fig.  2  is  a  section  through  the  cylinder  and  parts 
al  riKhl  angles  to  Fig.  I.  Fin-  .1  shows  :i  moilifiralion  of  one 
of  the  valve  chests.  Fig.  4  is  a  partial  sectional  plan  at  the 
Hne  X  X,  Fig.  2;  and  Fig.  5  is  a  section  of  the  supply  pipe 
and  chamber  at  the  Hne  y  y,  Fig.  t. 


The  frame  A  is  of  suitable  size  and  shape,  and  to  it  is  con- 
nected the  cylinder  B,  and  the  crank  shaft  C  is  supported  in 
suitable  bearings  D  upon  the  frame  A,  and  the  connecting 
rod  E  extends  to  the  piston  F.  where  it  is  received  Iwrlweeti 
the  lugs  3  and  receives  through  it  the  connecting  pin  4.  Tliis 
piston  F  is  to  be  of  any  desired  character,  except  in  ihe  parts 
hereinafter  named. 

At  one  side  of  the  cylinder  B  is  a  hollow  projectioti  G  st  the 
port  or  opening  C.  leading  tnio  the  cylinder,  and  the  valve 
chests  H  and  I  are  connected  to  the  flanges  at  the  sides  nf 
the  projection  G.  which  flanges  are  inclined  to  each  other,  so 
that  the  axial  lines  of  the  valve  Btcms  will  be  on  radial  Iine< 
extending  to  (he  aciuating  wheel  T.  or  nearly  so.  and  the 
chest  H  is  for  the  induction  va've  and  the  chest  I  fur  the 
eduction, 

The  cylinder  head  K  is  bolted  on  to  the  flanged  end  of  the 
cvlitider.  and  it  Is  proridcd  with  an  annular  deflector,  s  'n 
the  form  of  a  comparatively  thin  cvhnder  projcctinu  from  tJic 
head  K  into  the  cylinder  and  pxtendino  as  far  as  the  ot>cnin( 
fir  (>ori  G'  in  Ihe  nrojcction  G,  and  there  is  a  space  betwxc 
this  deflTlor  and  the  interior  surface  r^f  the  critnder.  sn  thni 
the  air  and  tras  or  %-apor  oassine  into  the  cvlinder  Ihrnugh  the 
port  G'  strike  against  lhi>i  deflccior  5  and  pass  armmd  the 
rvtindcr  at  the  same  time  thai  tlicy  pass  into  the  cylinder  at 
the  edge  or  end  of  the  dcllector. 

The  action  of  Ihe  oarts  thus  far  dcwribcd  is  that  as  atr  and 
tras  or  \*apor  nass  into  the  cvlinder  thev  strike  acairst  thi-^ 
deflector  ?,  and  such  deflector,  heing  in  a  highly  hea»ed  con- 
dition, raises  the  temperature  of  the  air  and  cas  so  that  it  i* 
in  A  Iwrtter  conditinn  for  pcrfirt  rornlnistion,  and  when  thr 
explosion  takes  place  the  force  r>i  thai  exntnsion  is  larireTv 
concentrated  upon  the  interior  su'facr  of  such  deflector.  Tend- 
ing to  Increase  the  heal  of  the  «ame.  and  at  Ihe  satnr  Mma 
lessen  the  heat  given  to  the  cvlinder  itself,  and  as  thf-  hra»f 
oroducts  of  cnmhustlon  pass  awav  from  the  cvlinder  ihe| 
imp'nge  upon  this  annular  deflector,  still  further  ii'ercasif 
the  tcmpcralurc  of  the  same,  and  in  the  proirction  G'  a  sini-" 
liar  operation  takes  niacc — tlwt  »s  to  sav.  the  heated  ga?«es 
passing  ofT  through  Ihe  port  G'  impinge  apainM  the  intcrio 
of  the  projection  G  and  heat  the  same — and  the  air  and  gas 
vrtpors.  when  they  pass  in  through  »uch  projec'ion  laterally 
from  the  induction  valve  chest,  impinge  acainsi  the  stirface  [ 
^uch  proicctiou  and  become  heated  and  lessen  the  heat  of  ihe" 
cylinder  and  piin,  Thereby  there  is  an  inien-hangc  of  thr 
heat,  tending,  on  the  one  hiind,  to  fit  the  ga>c<'us  maierjaltj 
for  perfect  combustion  or  explosion,  and,  on  ihr  other  haiii 
to  reduce  ihe  temperature  of  the  cylinder  and  thereby  Icss«l^ 
the  risk  of  the  lubricating  material  employed  with  the  piston 
becoming  carbonized. 

The  exhaust  valve  L  o|>ens  inwardly,  and  ihcrr  1$  an  es- 
cape port  or  pipe  for  leading  away  the  ga&cs,  antl  the  indue-, 
tiou  valve  N  also  opens  inwardly,  and  tt  rests  upon  the  sea 
6  when  closed,  and  the  stems  of  the  valves  I.  and  N  orcapji 
radial  or  nearly  radial  positions  to  the  actiuiing  wheclfl 
Where  air  and  gas  mixed  together  are  employed,  the  santfl 
are  ailvanlagcously  supplied  by  a  pipe,  O,  which  may  be 
rtexilile,  and  Ihe  same  opens  into  the  mixing  chamber  P  that 
surrounds  the  valve  stem.  Tliis  mixing  chtimtier  P  may  be 
separate,  as  indicated  in  Fig.  i;  but  the  inventor  prefers  (o 
have  the  valve  chest  and  mixing  chamber  In  one,  as  seen  in 
Fig.  3,  and  there  is  an  opening  at  7  through  which  air  mny 
be  admitted;  bul  when  air  and  gas  arc  supplied  by  the  pipe 
O  this  opening  7  will  usually  be  closed  by  a  cap  or  plug. 

In  the  pipe  Q  is  a  valve  R.  which  is  advantageously  m  the 
form  of  a  pointed  screw  stem,  having  a  licad.  8,  outside  the 
end  of  the  pipe  Q,  by  which  the  valve  can  he  adjusted,  and 
the  lateral  branch  Q'  to  the  pipe  Q  serves  for  the  supply  of 
naphtha,  gasoline  or  similar  material,  which  should  l>e  under 
suft^icient  pressure  to  cause  it  to  pas.i  through  the  hole  in  tl-.'.- 
valve  seal  in  the  form  of  a  jet  that  is  more  or  les^  -it.....     .-.l  , 

by  the  action  of  the  air.  so  as  to  commingle  thci'  -ij 

W  in  llic  itroper  condition  for  explosion  within   ili.  r| 
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of  ihc  ensinc  The  screw  stcni  and  valve  being  directly  in  the 
lint:  of  the  hole  in  the  valve  seat,  also  keep  such  hole  free 
from  any  obstruction- 

Kbllers,  10  and  ii,  arc  provided  upon  slides,  i2  and  13.  in 
the  stationary  guides  W  lor  the  cams  U  and  V  to  act  upon 
the  rollffs  and  move  llie  slides,  and  the  slides  arc  connected 
with  tlic  respective  valve  stems,  and  the  springs  14  and  15. 
inlcivcning  between  the  cross  pieces  16  at  the  ends  of  the 
slides  and  the  cross  pieces  17  adjacent  to  the  respective  valve 
chests,  act  to  close  the  valvvs  rapidly  as  the  cams  pass  out  of 
contact  with  the  respcclivc  rollers. 

In  consequence  of  the  valve  chesis  H  and  I  having  simila.r 
flanges  that  are  bolted  upon  the  inclined  opposite  sides  of  the 
l\oUuw  projection  G,  the  positions  of  these  valve  chests  can 
be  transposed  to  cause  the  engine  to  run  ia  the  reverse  direc- 
tion, and  the  valves  and  their  stems  being  in  the  same  per- 
pendicular plane  to  the  crank  shaft,  the  parts  are  kept  dose 
to  the  cylinder,  so  that  the  fly  wheel  is  not  at  a  distance  from 
the  bearings  D. 

Any  desired  source  of  electric  energy  can  be  connected  to 
the  central  insulated  electrode  X  and  also  to  the  cylinder  of 
the  engine. 

Kadiators  arc  used  around  the  cylinder.  These  radiators 
arc  in  the  form  of  metal  wires  or  strips  projecting  outwardly 
from  the  cylinder  and  setting  closeJy  at  their  inner  portions 
agamst  such  cylinder,  so  as  to  convey  away  the  heat  by  con- 
duction from  the  cylinder  and  to  disperse  it  by  radiation  from 
the  projecting  coils  or  open  loops. 

I  6nd  it  advantageous  to  employ  wire  wound  up  into  rec- 
tangular or  nearly  rectangular  helices,  34,  and  drawn  around 
the  cylinder  and  held  in  position  so  that  one  flat  portion  of 
each  helix  sets  closely  against  the  surface  of  the  cylinder 
and  the  other  portion  of  such  helix  projects  as  a  loop,  and 
there  arc  openings  between  these  respective  loops  or  projec- 
tions, so  that  the  air  has  an  opportunity  to  circulate,  and  the 
heal  that  i>  conducted  from  the  cylinder  is  dispersed  both 
by  radiation  and  by  the  convection  of  the  air  circulating 
through  the  openings  in  the  radiators.  These  radiators  arc 
shown  at  23  as  flat  on  one  side  and  arched  on  the  other  side 
and  at  2$,  as  in  the  form  of  loops  with  compound  curved 
sides. 

It  will  be  apparent  from  the  diagrammatic  illustration  of  the 
electric  circuits  appended  to  Fig.  2  that  when  the  contact 
stud  21  upon  the  gear  T  touches  the  insulated  plate  22  the 
primary  circuit  of  llie  inductorium  32  will  be  closed  and  the 
pulsator  33  therein  will  make  and  break  the  primary  drcnit; 
but  the  spark  will  not  pass  from  between  the  central  elec- 
trode X  and  the  stud  20  until  the  latter  approaches  the  sta- 
tionary electrode  and  is  dufficiently  near  for  the  spark  to 
pass  from  one  to  the  other,  and  by  this  arrangement  the  time 
of  ignition  is  rendered  very  reliable,  although  the  stud  21  may 
remain  in  contact  with  the  plate  22  after  the  crank  has  turned 
the  center  and  the  piston  moves  in  the  other  direction,  and 
the  numerous  sparks  passing  between  the  electrodes  as  the 
armature  of  the  inductorium  vibrates  will  insure  the  explo- 
sion. 

In  consequence  of  the  annular  deflector  5  being  in  a  posi- 
tion where  it  is  liable  to  become  highly  heated  by  the  explo- 
sion and  the  issuing  products  of  combustion,  the  same  Is 
claimed  not  only  to  promote  a  perfect  combustion  of  the 
heated  air  and  gases,  but  under  some  circumstances  to  effect 
an  ignition  of  such  gases  at  the  moment  of  the  greatest  com- 
pression of  such  gases  upon  the  return  stroke,  even  wheu  the 
wires  (0  ihf  battery  are  disconnected. 
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A  Plea  for  Good  Roads." 


"A  Pica  for  Good  Roads  in  New  Vork  State"  U  the  title 
of  a  little  pamphlet  issued  by  the  Automobile  Gub  of  Amer- 
ica, containing  the  addres&es  delivered  at  the  Good  Roads 
meeting  of  the  club  In  February. 

The  speakers  on  that  occasion  were:  Albert  R.  Shattuck, 
chairman  of  the  good  roads  committee  of  the  Automobile 
Club;  Gen,  Roy  Stonr,  of  the  Office  of  Road  Inquiry. 
Washington,  D.  C;  Edward  A.  Bond,  State  Engineer  of 
New  York;  H.  I.  Budd.  State  Road  Commissioner  of  New 
Jersey;  E.  J.  Harrison,  of  the  Office  of  Road  Inquiry,  Wash- 
ington; J.  C.  Mendenball,  of  the  Massachoselis  Highway 
Commission,  and  Isaac  B.  Potter,  prominently  identified  with 
the  League  of  American  Wheelmen. 

In  his  opening  discourse  Mr.  Shattuck  spoke  of  the  con- 
tention made  in  America  and  nowhere  else  in  the  world  that 
superior  railway  factliiies  render  improved  highways  un- 
necessary.    He  said: 

"This  is  absurd.  Every  pound  of  freight  which  is  carried 
by  the  railways,  except  such  as  is  hiadrd  at  factories,  quar- 
ries, mines,  etc.,  at  side  tracks,  must  first  be  carried  over  our 
highways.  Every  passenger  who  travels  on  the  railway  must. 
to  reach  the  railway,  first  pass  over  some  portion  of  the 
highways.  It  can  safely  be  said  that  the  highways  of  this 
country  carry  more  passengers  and  more  freight  than  the 
railways,  bnt,  of  course,  for  a  shoricr  distance," 

He  showed  that  Massachusetts,  New  Jersey  and  Connecti- 
cut had  spent  sums  ranging  from  $i,2Bg.ono  to  $3,137,000  in 
road  improvement,  while  the  great  State  of  New  York  has 
expended  less  than  $100,000  in  the  same  cause,  and  this  not- 
withstanding the  passaee  of  the  Higbee- Armstrong  bill  au- 
thorizing the  Legislature  to  appropriate  half  the  cost  of  road 
improvement,  provided  the  other  half  of  the  expense  were 
assumed  by  the  counties  and  towns  where  the  improvements 
were  made.  Petitions  for  the  improvfment  of  676  miles  of 
highway  have  been  received  by  the  State  Engineer,  but  the 
Legislature  has  failed  to  make  the  necessary  appropriations. 

"It  has  been  estimated."  he  continued,  "that  there  is  some- 
thing more  than  $3,000,000  a  year  spent  in  the  State  of  New 
York  in  repairing  the  highways.  The  usual  method  of  re- 
pairing roads  is  to  plow  up  a  ditch  and  scrape  the  silt,  grass 
and  roots  which  arc  there  up  on  the  road.  The  first  time 
there  is  a  hard  rain  much  of  this  goes  hack  into  the  ditch,  and 
a  vcr>'  large  part  of  this  annual  expenditure  of  over  $3,000,000 
is  simply  money  thrown  away." 

Gen.  Roy  Stone,  who  has  had  a  most  interesting  experience 
in  making  bricks  without  straw,  or,  in  other  words,  making 
good  roads  without  money,  spoke  of  the  new  hope  for  the 
cause  of  good  roads  in  the  accession  of  the  powerful  auto- 
mobile interests. 

"The  accession  of  your  organization,"  he  said,  "and  alt  the 
powerful  husinrfts  interest  behind  it  10  the  forces  heretofore 
working  for  road  improvement  forms  an  era  In  the  history 
of  the  cause.  Tt  is  n  growing  and  a  widening  effort  all  over 
the  United  States  but  it  has  lacked  the  co-operation  of  great 
business  organisations,  and.  to  some  extent,  the  direction  of 
trained  businefs  minds.  Tlicfe  you  will  bring  to  it.  together 
with  great  command  of  capital,  which  has  always  been  want- 
ing for  its  development.  It  is  incredible  how  much  has  been 
done  with  so  little  means,  and  it  i«  therefore  Incalculable  how 
much  can  be  done  with  the  Rrcai  means  which  I  trust  yon 
can  bring  to  bear  on  the  work,    I  would  be  glad  if  I  could 


trust  myself  to  advise  you  as  to  the  line  of  action  yoa  should 
best  lake  in  promoting  road  improvement  It  would  seem  aj 
though  you  might  wisely  take  up  some  of  the  lander  prob- 
lems which  we  have  considered,  but  which  were  beyond  the 
means  at  our  control.  In  this  great  country  it  i»  often  easier 
to  do  big  things  than  small  ones,  You  have  only  to  catch 
the  public  fancy  and  stir  up  public  sentiment,  and  unlimited 
means  are  placed  at  your  disposal. 

'There  are  three  great  enterprises  in  connection  with  the 
good  roads  work,  any  one  of  which  is  worthy  of  yoor  con- 
sideration. 

"Three  years  ago,  when  the  price  of  steel  raits  was  below 
a  cent  a  pound,  we  were  on  the  point  of  success  in  introdur- 
ing  the  general  use  of  steel  track,  but  for  the  lack  of  $a.ooo  or 
$3,000  to  pay  (or  new  rolls  to  make  special  shapes  of  rails 
we  were  compelled  to  patch  up  our  specimen  tracks  from 
shapes  already  In  the  market,  and  thus  failed  to  make  them 
successful  or  attractive.  When  steel  comei  down  again  to 
normal  value,  it  becomes  the  logical  and  necessary  road 
material. 

"All  the  consideration  of  easy  traction,  cheap  maintenance 
and  even  of  moderate  first  cost  are  in  its  favor.  It  will  be 
especially  valuable  for  your  vehicles  in  saving  the  wear  nnd 
tear  of  one  of  the  most  costly  parts — the  rubber  tires.  Your 
vehicles  are  distinctly  road  improvers,  but  on  stone  roads 
they  do  :t  with  much  cost  to  themselves  Tt  is  not  necessary 
to  wait  for  the  former  price  of  steel  to  make  the  practical 
tests  necessary,  and  I  therefore  earnestly  recommend  that  yon 
give  $time  aid  to  the  Division  of  Road  Inquiry  at  Washing- 
ton in  this  direction. 

"A  second  great  departure  which  many  of  us  have  advocated 
looks  to  the  provision  of  vast  sums  of  money  at  very  low 
rates  of  interest  for  the  general  construction  of  highways 
throughout  the  country.  It  involves  the  establishment  of 
postal  savinfjs  banks  and  the  loan  of  their  fnnds  on  count>* 
bonds  issued  exclusively  for  mad  imprnvrmcnt  and  guaran- 
tccl  by  the  St*tc,  the  rale  of  interest  to  be  no  more  than  that 
pa-d  by  the  Government  on  deposits,  possibly  3  per  cent.,  the 
Government  gaining  its  compensation  in  the  improvement 
of  the  hiffhways  and  the  better  and  cheaper  transportation  of 
the  mails. 

"The  campaign  for  postal  savings  hanks  is  already  Vialf  won 
an  i  the  only  serious  drawhack  to  it  ia  the  diflficnity  of  a  lack 
ct  fhe  proiier  investment  of  the  funds  No  investment  couW 
he  "safer  than  that  in  public  roads,  which  adds  at  te-ist  ten- 
fold their  cost  (o  the  \TiIue  of  property  which  is  picdepd  for 
the  debt.  The  smalt  interest  charged  could  in  most  cases  be- 
taken out  of  the  present  amount  of  road  taxation  and  still 
leave  enough  to  keep  good  roads  in  good  order,  so  that  thf 
result  of  good  rr^ads  rvcrv-where  would  be  brought  abixit 
without  a  perrcptible  increase  in  taxation,  while  Iheir  benefits 
would  be  accompanied  by  that  increase  nf  rural  thrift  an»l 
economy  which  would  result  from  an  extension  to  all  (he  agri- 
cultural regions  of  Government  savings  institutions  and  the 
Mving  hahii.** 

He  also  advocated  the  building  of  a  great  national  hiRhway. 
to  stretch  across  the  continent  from  one  nCcan  to  the  other. 

"A  project  so  vast."  he  concluded,  "may  seem  like  a 
vision  of  dreamland,  but  in  all  it?  vastness  it  iis  only  a  frac- 
tion of  what  already  has  been  done  In  the  ron^tructinn  of  onr 
continental  railwa}-?.  and  it  is  no  more  than  a  fttling  adiunct 
or  sequence  of  the  great  transformation  of  travel  which  the 
successful  advent  of  the  automobile  has  wrought  for  ihc 
fuittrc" 
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Mr.  Bond  submitted  a  large  amount  of  practical  data 
gleaned  from  his  experience  as  a  State  engineer  in  charge  of 
roA'I  building.  He  said  that  he  had  lound  a  15  or  16  it  width 
of  macadam  best,  and  tliat  the  average  cost  per  mile  through- 
oni  the  State  would  probably  be  about  $8,000. 

New  Jersey  is  an  excellent  example  of  what  combined  agi- 
tation for  good  roads  can  accomplish.  Since  the  State  Aid 
law  was  enacted  in  1891,  through  the  cfTorts  of  the  more 
progressive  farmers  and  the  bic>'cle  riders,  more  than  $2,000.- 
000  have  been  spent  In  road  improvement  resulting  In  440 
miles  of  excellent  highway.  All  opposition  to  the  plan  has 
passed  away,  and  now  petitions  for  500  miles  more  of  good 
roads  are  on  file.  The  farmers  in  particular  have  seen  the 
benefits  to  be  derived  from  this  source  in  the  Increased  values 
of  their  property  and  produce  and  the  added  comfort  and  hap- 
piness that  easy  transportation  gives  to  a  rural  community. 

The  State  Aid  Act  recognizes  the  fact  that  the  roads  be- 
long to  the  general  public,  irrespective  of  where  they  live, 
and  that  it  was  not  right  for  local  authorities  to  be  taxed  for 
the  roads  which  arc  largely  used  by  people  traveling  long 
distances.  So  it  provides  tHat  when  the  property  owners  along 
a  certain  road  desire  its  improvement,  two-thirds  of  them 
shall  petition  the  freeholders  for  the  same,  agreeing  to  pay 
10  j.er  cent,  of  the  cost.  This  petition,  if  accepted  by  the 
freeholders,  and  the  specifications  approved  by  the  State  Com- 
missioner, requires  the  State  to  pay  one-third,  and  the  county 
the  balance  of  the  cost.  This  has  worked  so  well  in  prac- 
tice that  other  States  have  copied  its  main  provisions. 

Referring  tn  State  aid  in  general.  Mr.  Budd.  the  repre- 
sentative of  this  State,  said: 

"Stale  aid  is  absolutely  necessary  for  the  Improvement  of 
roads.  No  great  system  of  road  building  has  ever  been  in- 
anguraied  without  the  Stale  being  the  initial  point,  and  tn 
no  other  way  will  our  roads  become  generally  improved.  It 
is  truly  said  that  the  common  wagon  roads  are  the  greatest 
htpliways  of  commerce.  Upon  them  all  raw  products  must 
first  move.  Over  them  are  carried  many  limes  more  tons 
of  freight  than  other  means  nf  passage  combined.  Therefore 
it  i?  a  surprise  that  the  greatest  energies  of  all  the  States 
should  not  be  first  devoted  to  their  improvement.  It  should 
be  the  political  text  of  all  our  people  that  each  and  every  one 
of  our  renreaentatives  should  devote  their  first  talent  to  the 
raising  of  ways  and  means  by  which  our  wagon  ways  shall 
be  made  smooth  and  hard.  Our  legislators,  under  extreme 
pressure,  make  a  show  of  mo\*ing  in  this  direction,  hut  they 
arc  entirely  too  slow.  They  hold  out  the  promise,  but,  with 
few  exceptions,  do  not  furnish  the  neccssar>'  means,  yet  are 
willing  to  waste  million*  in  other  directions  that  do  not  work 
directly  for  the  public  weal." 

Mr.  Harrison  went  into  the  hi<itOTy  rf  road  building  in  this 
country,  and  showed  how  the  introduction  of  railroads  and 
the  tremendous  impetus  given  to  their  construction  from 
iR.TO  to  T870  had  put  a  stop  to  road  building,  until  about  five 
years  ago  the  subject  was  taken  up  again,  and  would  receive 
greater  attention  than  ever.  He  gave  many  interesting  prac- 
tical ex.imples  of  the  advantages  of  good  roads  to  the  farmers 
in  the  better  prices  for  their  produce  and  accessibility  of  mar- 
kets. He  also  touched  on  the  improved  po.<ital  facilities  en- 
joyed in  communities  where  good  road?  abound. 

The  palm  for  good  roads  appropriations  is  borne  off  by  the 
State  of  Massachusetts,  which  has  spent  over  $3,000,000  for 
this  purpose  during  the  pa.it  seven  years.  A  commission  of 
three  members  was  .ippoinled  about  six  or  seven  vears  ago, 
at  fiist  merely  an  investigating  commission,  hut  which  after- 


ward became  ■  constructing  commission.  The  topography 
of  Massachusetts  differs  very  much  from  that  of  New  York 
and  of  New  Jersey,  and  the  supply  of  material  is,  of  course, 
different  from  that  of  other  States,  so  the  whole  road  build- 
ing problem  of  Massachusetts  is  different  from  what  we  find 
in  New  Jersey  or  in  New  York.  The  system  which  has  been 
adopted  is  not  that  of  the  improvement  of  every  highway. 
Dr.  Mendenhall  said;  "\Vc  believe  that  it  is  wise,  at  least 
for  Massachusetts,  to  construct  in  the  very  best  possible 
manner,  at  the  highest  necessary  cost— that  is,  at  a  high  cost 
if  necessary— a  system  of  public  roads;  that  that  system  shall 
be  distributed  over  the  Commonwealth  so  it  shall  always  be 
within  easy  reach  of  any  part  of  the  Commonwealth,  and  wc 
have  not  and  do  not  attempt  to  remake  a  very  targe  per- 
centage of  roads  in  the  State. 

"We  have  in  the  Commonwealth  of  Massachusetts  in  all. 
including  city  streets,  about  22,000  miles  of  roadway — 20,000 
miles,  perhaps,  excluding  city  streets.  We  have  followed  the 
example  of  some  of  the  European  nations  that  have  had 
much  experience  and  given  a  great  deal  of  study  to  this  sub- 
ject, especially  France  and  England,  and  one  or  two  others  I 
might  mention,  in  reaching  the  conclusion  that  the  great 
public  road  constituted  about  10  per  ccuL  of  all  the  highway 
of  the  Commonwealth.  For  instance,  the  national  roads  of 
France — those  maintained  by  the  nation— constitute  about 
10  per  cent  of  the  entire  system  of  roadway.  Our  scheme, 
therefore,  in  Massachusetts  implies  the  final  improvement  of 
about  2,000  miles  only  of  highway  in  that  Commonwealth. 
Now.  if  T  had  a  map— which  I  did  not  even  think  to  bring 
with  me — I  would  be  glad  to  show  you  what  s,ooo  miles  of 
roadway  will  do  when  properly  distributed  over  the  Slate 
of  Ma.S8ach us ett 8.  Massachusetts  is  not  a  very  large  Com- 
monwealth, except  in  certain  particulars  which  modesty  will 
not  allow  me  to  refer  to  here,  but  if  you  distribute  this  3.000 
miles  as  wc  have  done  over  the  Stale,  you  will  find  there  will 
scarcely  be  a  farm  or  corner  of  the  Stale  which  will  not  be 
within  2  or  3  or  4  or,  at  most.  5  miles  from  (his  great  system 
of  State  highways,  and  we  expect  that  the  local  roads  con- 
npcting  these  more  remote  localities  with  the  great  system 
will  be  improved,  and,  in  fact,  many  of  them  have  already 
been  improved  and  connected  with  our  system  by  the  local 
people. 

"In  Massachusetts  the  money  is  provided  by  the  State. 
It  is  true  that  ?5  per  cent,  is  aherward  returned  by  the  county 
in  which  the  roads  are  built,  but  the  original  payment  of  the 
cost  of  road  construction  is  by  the  State  at  large.  Wc  have 
.ilready  expended  over  $3,000,000,  and  wc  have  built  some- 
what less  than  300  miles  of  road,  so  the  average  cost  of  our 
roadway  in  Massachusetts  is  somewhat  over  $10,000  a  mile: 
but  we  expert  to  be  able  to  reduce  it  in  a  year  or  two  to 
about  $10,000  a  mile  or  less.  In  Massachnsetts  we  have 
much  heavy  grade  work  to  contend  against,  and  a  great  many 
streams  and  brooks,  and  we  have  to  build  bridges  and  cul 
verts,  and  this  cost  I  speak  of  includes  the  entire  cost  of  the 
road  construction. 

"A  few  facts  in  regard  to  the  nature  of  the  roads  may  be 
of  value.  We  build  our  roads  mainly  of  macadam.  We  have 
built  six  or  eight  miles  of  gravel  out  of  270  or  275,  the  total 
mileage  up  to  this  time.  We  have  not  yet  found — although 
wc  would  be  glad  to  do  so — a  gravel  road  to  be  a  very  satis- 
factory road,  especially  where  there  is  considerable  traffic. 
Where  the  traffic  is  small  it  seemed  to  do  well,  but  we  have 
found  that  it  costs  nearly  as  much  to  build  a  gravel  road  as 
it  docs  to  build  a  stone  road.     When  you  spend  as  much 
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money  as  you  must  Jn  grading  and  drainage  and  culverts  and 
all  of  the  things  that  must  go  with  the  road  except  the  mere 
surface,  then  you  do  not  gain  so  much  by  simply  using  gravel 
instead  of  broken  ston;:,  and.  a^  broken  stone  ia  so  much 
more  lasting  and  belter  in  every  way  than  gravel,  we  have 
mostly  used  it  Our  roads  arc  macadamized  15  ft.  wide,  with 
an  extension  of  3  ft  on  each  side,  niakini;  a  Iravelable  way 
of  31  ft  Wc  limit  the  grade  of  our  roads  lo  5  per  cent. ;  we 
have  occasionally,  however,  to  raise  it  10  6  or  6'A  where  our 
hills  are  ao  long  and  steep  that  it  would  be  extremely  costly 
to  reduce  them  to  a  5  per  cent,  grade.  Wc  pay  great  atten- 
tion to  removal  of  water,  which  is  the  great  curse  of  the 
public  road,  a&  everybody  knows,  doing  a  great  deal  of  drain- 
age, side  draininge,  using  telford  a  great  deal  und  putting  down 
drain  pipes  on  both  sides— in  fact,  about  half  of  the  $10,000 
per  mile  that  I  speak  of  is  underground  in  our  roads;  half 
of  it  is  not  visible,  so  that  the  surface  part,  which  people 
mostly  see,  and  which  they  only  see.  represents  about  $5,000 
or  $6,000  of  the  total  $10,000  which  is  spent.  Wc  put  more 
stone  upon  our  roads  than  is  the  practice  of  some  of  our 
friends  who  have  described  their  roads  lo  you  to-night.  Our 
standard  road  is  6  to  8  in.  of  stone  after  it  is  rolled.  We 
put  the  stone  down  in  three  different  sizes,  in  three  layers, 
which  is  a  practice  much  condemned  by  some  road  builders, 
but  highly  approved  of  by  us  after  considerable  experience  in 
both  systems,  and  each  course  is  rolled  very  thoroughly  by  a 
lo-ton  or  t3-ton  roller  as  it  is  put  down,  so  in  the  end  we  have 
a  solid  slonc  pack  of  6  or  8  in.  thickness,  and,  if  necessary, 
with  telford  6  or'  8  in.  underneath.  Our  masonry  work  in 
bridges  and  culverts  is  as  good  as  can  be  made.  I  think  our 
system  is  expensive  because  we  purposely  make  it  so.  Wc 
find  it  is  not  wise  for  the  State  of  Afassachusetts  to  build 
roads  that  will  have  to  be  repaired  a  very  great  deal  within 
a  few  years.  We  believe  what  i.';  worth  doing  at  all  is  worth 
doing  in  the  best  possible  way,  and  we  invite  you  lo  take  the 
first  opportunity  to  examine  the  system  of  roads  which  is 
gradually  stretching  tisclf  from  one  end  of  the  Common- 
wealth to  the  other." 

The  appropriations  for  this  building  amount  lo  from  $500.- 
000  to  $800,000  a  ywr. 

Isaac  B.  Potter  recommended  an  appeal  to  the  New  York 
Legislature  for  immediate  appropriations  to  carry  on  the  work 
of  mad  improvement  which  rs  in  the  interests  of  the  people 
.ind  is  desired  by  the  peopTc. 


Two  Electric  Vehicle  Tests. 

An  elcarical  engineer  who  has  investigated  the  motor 
vehicle  question  quite  thorouglily  had  occasion  some  time 
ano  to  make  some  tests  with  the  object  of  determining  the 
triction  energy  of  an  electric  vehicle  or  the  amourjt  of  cur- 
rent required  lo  drive  a  vehicle  of  a  given  weight  at  a  given 
speed.  The  testa  were  made  with  a  Schaefer  &  Budcnbcrg 
laohometcr  on  the  level  boulevards  of  the  Boston  park  fyt- 
tem,  which  arc  ideal  roads  for  the  purpose.  The  results  show 
the  same  dtscrejiancy  between  the  manufacturer's  statements 
and  the  experience  of  the  road  that  has  been  from  the  start 
characteristic  of  electric  vehicle  manufacturers. 

In  the  6rst  test  the  batteries  were  of  the  n  E.  250  amperc- 
hiiur  Chloride  type,  the  tires  were  of  steel,  special  chain,  fine 
cut  sprocket,  and  ball  hearings  were  u*ed.  Under  full  load 
the  motor  made  550  revolutions  per  minute,  developed  7^-h.p 
anvl  gave  a  brake  efficiency  of  80  per  cent.  A  single  reduction 
gear  carried  the  power  to  the  axle.  The  following  table  shows 
the  figures: 

Test  No.  I. 
Speed. 
t.  —  4  miles  per  hour 

3 8  miles  per  hour 

3 t6  miles  per  hotir 

Power  per  Ion  at  above  speeds: 

I.— 480  watts  X  60  per  cent,  =  288  watts, 
2.— roi2  watts  X  7opcr  cent.  =  784  walls 
3.— 2500  watts  X  75  per  cent.  ^  igoo  watts 

The  second  test  was  made  with  one  of  the  earlier  Columbia 
runabouts,  weighing  r.QOO  lbs.  and  having  a  nominal  a-h.p. 
motor  weighing  139  lbs.  The  carriage  weighed  930  lbs.  and 
the  batteries,  consisting  of  44  cells,  weighed  S50  lbs  Accord- 
ing to  the  manufacturers,  the  power  required  to  drive  the  car- 
riage at  t2  miles  an  hour  was  1.050  watts  and  the  total  effi- 
ciency of  the  motor  was  70  per  cent 

Three-inch  pneumatic  tires  and  ball  bearings  were  used. 
T.1C  result  of  the  second  test  showed  that  the  power  required 
in  make  a  speed  of  12  miles  an  hour  was  32  amperes  and  8ft 
volts,  or  1.760  watts.  The  carriage  was  pracHcaTIy  new  and 
wa*  under  the  skilled  care  of  an  expert  electrician. 

Power  per  ton  at  13  miles  per  hour: 

1900  +  300  ^  2200  lbs. 

20 

X  1760  X  70  per  cent.  =  iiao  watts  at  the  wheel  rims. 

33 


Amperes. 

Volts. 

6s 

ao 

72 

38 

95 

70 

FOR   SALE. 

Gentrine  De  Dion  Bouton  Motor  Cycle.  Imported 
last  fall.  Speed,  -js  miles;  weight,  200  lbs.;  power, 
2^  horse.     Inspection  and  offers  invited, 

Addre&s  81  Seventh  Avenue,  Brooklyn. 


Graphite  Lubricants, 

ALL  iCINOS.  ACCORDING  TO  WAI^S. 

ftMclal  prBparatlODi  for  G*an  of  Bl«cirlc  Uoton  uid  for  Cyllndan  tt 
Uotor  SuslDts.    fltnd  tor  Cltenlara  and  TrlC9m% 

Joseph  Dixon  Crucible  Co.,   -  Jersey  City,  N.  J. 


BPOKI 


WIRE  SPOKES. 


\A^E   make  all   sizes   of  Motor 

Vehicle  Spokes  and  Nipples  from 
special  gradet- <  I  wire 


nip^lk 


6END  FOR    SAMPLES   ANO    PRICES 
ORDERS  PROMPTLY  FILLED. 


THE  WIRE  GOODS  COMPANY,  Worcesler,  Mass. 
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SPECIAL    NOTICES. 

o 
AJyytUiwiato  laMf1*d  uatkr  Uili  twadlax  at  S3.00  ■■  iMk  ttt  i 
Uhw,  pajriMa  la  arfvaoa. 


AlaUMIMUm  •  CASTINGS. 

Try  our  new  alloy.     It  is  of  beautiful  silver  whiteness, 

light,  sironijj,  easily  machined,  and  reasonable  in  price. 

Intricate  Castlnffs  a  Specialty. 

THE    ALUMINUM    OA^sTINOS    CO. 

HYDE    PARK.    MASSACHUSETTS. 


FOR  SALE. 

A  second-hand  Winton  phaeton;  just  from  the 
works,  in  perfect  running  order;  will  give  trial. 
Only  selling  to  purchase  another  carriage  of  same 
make,  but  with  more  power,  to  use  in  another  part  of 
the  country  where  roads  are  heavy  and  grades  sleep. 
Price  $750.     Apply  Adams.  No.  57  West  66th  Street. 


SPECIAL 


7UM£D  METAL    PMftTS  rOH  AUTOMO- 
BILES.   Hladi   to  order  from    *k»tcb  or 

$ample.  :    :  :  ;     ;     : 


DODGE    MACHINE    8CREW    CO., 
BOSTON. 


For  Atr.  Ou.  MeUD,  hm- 
moDla  or  flaldi  tmdef 
lifweurg  and  ezplcwlrw. 

iV'itflamlMi  8l«el  Teit- 
ed  Tank!  of  Buiwirx 
DUmetert. 


Seamless  Cold  Drawn  Steel  Tubing. 
Shells,  Cylinders  and  Tanb, 

DROP  FOROING8  AND  8TEKL  BTAMPINQS. 

JINNEr,  STEINMETZ  I  CO.,  DrmI  Bulldloe,  Phlladilplli,  Pt. 

STEAM  VEHICLE  FITTINGS. 

PIN  Valves  (both  union  and  plain  ends).  Injectors,  Gasoline 
Regulators  (improved   type).  Water  RcKutators,  Improved 
Glass    Gauges,    Globe   and    Check    Valves.    Water    Relief 
Valves  /or  Cylinders,  Sieam  Oau);es  and  Safety  Valves. 


LOCKE  REGULATOR  CO., 


SileiD,  Mass. 


WANTED. 

A  Locomobile,  Style  No.  2.     State  price  and  con- 
dition. G.  E.  SLEEPER, 

'395  Main  Street,  Hartford,  Conn. 


ELECTRIC 


IN  GAS.  GASOLINE  AND  OIL  ENGINES. 

We  mukp  KiKMlal   srAltKiNO    I'OINTS   for   tlilft   lerrlce 

poHsc<«)(in(;  cxtrcimo  hnnhM'st*  and  greater 

durability  than  jilutlnuni. 

SEND  FOR  DESCRIFTITE  MATTER  ANU  PRICES. 

DAI/CD    0     i*t\      ManiifoftiirfrH  of  PlatlDnm  Products, 
bAKtn   &   LU.,  NEWARK,  N.  J. 


THE  JUMP  SPARK  LEADS 

«iTO  Tbtek 

1   Inoh  Jump  Spark. 

Weijtht.  mh«, 

DImeniloni.  &x4x4  toi. 

PaUitit  Apphcd  VoT. 

C,  F,  SPLITDDBF,  IJISKiVs, 

Bl  Vaadawatar  St..  New  Turk. 


'0^        ■'  Drive  Chain. 


SPROCKETS. 
GEARS.    3.>oDSiN>. 

ComperiMtinB  Geara. 
Sieel  Kill*,  txr..    .     , 

Boston  Gear  Works, 

138  PufchiM  St.. 
BOSTON.  MAU 


Engines,  Boilers  and  Burners 


FOR... 


STEAM    VEHICLES. 

MILNE   k.   KILLAM, 

10  CRESCENT  IT.,  EVCREH.  MASS. 


arND  ron  eariiLoo. 


...ASHTON... 


^^    Pop  Safety  VaWes,  Cylinder  Relief 
^^    ValTes,  Steam  GaDges,  Automatic    u/ 
Jjl^m       Water  Gauges   and   Gaug;e  Cocks    III 

^J  STEAM   VEHICLES.  ^- 

THE  ASHTON  VALVE  CO.,  271  Franklin  St..  Boston.  MasB. 

(I2t  Llborlv  Strvat.  Ntw  Y*rk. 
M2te  Flibart  Street.  Pnllidelpl 
(218  Like  Street,  ChlctgA,  III. 


BRANCHES:  -j  <2  IB  Flibart  Street.  Pnllidelpttia. 


Automobile  Storage  and  Repair  Co. 

station   Mo.   1-97  WEST  eOth   STREET   (St.   Nicholas    Rink   BldK.>.   NEW   YORK. 

House  and  Care  for  Automobiles  of  all  kinds.     Storage  Batteries  Charged  and  Supplies  of  all 

kinds  furnished. 


BALDWIN  DETACHABLE  AUTOMOBILE  CHAINS 


811  DraxQl  Bonding. 
PHILADELPHIA,    PA. 
DRAUQHTIMAN  AND  MACHINE  DESIGNER. 


mUABLEPATENI  RIGHTS  AND  DMS 


AT  A  REASONABLE  PRICE  FOR  ENGLAND.  GERMANy  AND  FRANCE,  SINGLI  OR  T06ETHEI. 


THE   HORSELESS   AGE. 


Vol  ti,  No.  : 


are  made  in  sizes  to  suit  the  demands  of  the 
trade.  Our  new  roller  chain  is  especially  adapt- 
ed for  light  Motor  Vehicles. 

SEND  FOR  OATALOCUC- 


K,  FRANKLIN  PETERSON,  Bales  Agent. 
206  Lake  St..  Cbioftgo.  HI. 

WORCESTER,    MASS.,    U.  S.  A. 


4 


Any  of  oursubscrJbers  trho  are  willlnR  to  solicii  lubsKJipUonft 
for  Thf-  HoRSKLfSS  AcK   from  iheir   fellow  towasroen  are 
quested  (uconimunicate  with  the  Editor,  as   wc  aire  devirous 
^nterioff  into  bttsincss  relations  with  tuch  parties. 


ant    I 

4 


For  Automobile  and  Boat  Engines 
and  Running  Gears  and  .... 
Accessories  for  Automobiles  -    • 


FOB  m. 


HIS  is  not  a  scheme  to  unload  undesirable  property  but  is  an  honest  and 
legitimate  offer;  because  the  parly  desirini;  to  make  the  sale  feels  that  the 
American  field  is  amply  sufficient  in  which  to  operate  himself.  Close  and 
Business-like  Investigation  is  Solicited,  and  no  letters  will  be  answered  that  are 
not  accompanied  by  references  in  regard  to  character  and  financial  standing,  which 
can  be  quickly  investigated  from  New  York  City  without  prolonged  correspondence. 
It  is  desired  to  gel  in  touch  with  manufacturers  of  standing,  or  reliable  and 
responsible  capitalists  who  wish  to  embark  in  this  line  of  work. 

COR    NASSAU  AND  SPRUCE 
NEW  YORK  CITY,  U.  S.  A. 


HORSELESS  ACE 


VOLUME  FOUR  COMPLETE. 


(April  5th  to  September 
Z7th,  1S99,  iociBBtre.) 


To  New  Subscribers  for  Two  Years? 


We  wish  to  place  these  volumes  in  the  hands  of  persons 
permanently  interested  and  therefore  offer  them  only  to  those 
who  will  subscribe  for  two  years  from  April  5th,  1899.     ::    ::    :: 


SEND  $4  AND  GET  THIS  VOLUME  BEFORE  IT  IS  EXHAUSTED. 


STEEL.. 
TUBING 


[S  G}|d  Drawn,  from  high  carbon. 

Open  Hearth  Steel. 

Surfaces  are  clean  and  smooth, 
inside  and  out. 

The   best   production   possible,  by   the  latest  and  nx»t 
improved  methods  known. 


PRICE  LtST  -E"  AltV 

SAiXPLES  FOR  THE  ASKING. 


Much  14,  IMO. 
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...WARNING 


All  persona  are  hereby  notified  that  the  Oe  Dion  &  Bouton  Gasoline  Motor  Is  patented 

|ln  the  United  States  (No.  093,877,  dated  November  r6th,  1897),  and  are  warned  that  any 

Infringement  on  this  motor  by  Its  manufacture,  sale  or  use  will  be  prosecuted  to  the 

Full  extent  of  the  law. 

DE  DION,  BOUTON  A  CO.,  Paris,  France. 


C 


ITater  Jacketed  Motor,  3^4  li>  P>)  upwards, 
for  light  carriages  and  boats. 


Jacketless  Motor^  2}^  fa.  p.,  for  tricyles,  pacing  taodenia 
and  quadricydea. 


Imported  in  quantities  for  the  American  trade. 

WRITE   FOR   FULL   INFORMATION. 


Hydra  dry  battery  for  sparic- 
ing  purposes.  In  two 
sixes,  for  tricycles  and 
carriages.  Spark  Coils 
and  all  other  acces- 
sories.    .       .       •      , . 


KENNETH  A.  SKINNER, 

S<>10  Agent  for  tfie  United  States, 

268    MASSACHUSETTS    AVE., 

BOSTON,  MASS. 


THE   HORSELESS   AGE. 
A    PERFECT   AUTOMOBILE    EQUIPMENT. 


VoL  S;  KoL  1&  ! 


THE 


EMPIRE  BALL-BEARING  AXLE 


AND 


ROBERTS'   WHEEL. 


PATENTED. 


M  tin*  anfe,  thor^ghlf 
tested  by  actual  use 
und»r  alt  eiassea  of 
v^hicUs,  giving  perhct 
MOtisfactiM. 


£tfiicla/fy  t^apM  M 
awtomoMea  and  hfary 
trucka.  tiamet  H 
users  and  tmiUmonittfa 
turnithtd  oa  appttco- 
thn. 


NONE  SO  NEAR  ANTI-FRICTION. 

SUPERIOR  TO  ANY  OTHER  AXLE   FOR  ALL  KINDS  OF 

MOTOR    VEHICLES. 


AXLE   DEPARTMENT. 


THE  CHICAGO  5CREW  CO., 

Address  all  communications  to  ihc  Company. 


CHICAGO,  ILL. 


Send  fnr  Catalogue. 


EXPLOSIVE  MOTOR  NUMBER 


January  17th,  1900. 

LEADING    ARTICLES  .... 

The  Hydrocarbon  Engine  as  a  Source  of  Energy,  by  Elwood  Haynss. 

General  Deductions,  by  IIenkv  W.  Struss. 

The  Gasoline  Engine  Indicator  Diagram,  by  E.  C  Oliver. 

Vaporizers  and  Carbureters,  by  Herhert  L.  Towle. 

Ignition  and  Ignition  Troubles,  by  P.  M.  Heldt. 

Coils  and  Sparks,  by  E.  J.  Stoddard. 

The  Vibration  of  Explosive  Motors,  by  Herbert  L.  Towlk. 

Gasoline  and  Gasoline  Mixtures,  by  E,  J.  Stoddard. 

Multi-Cylinder  Engines,  by  P.  M.  Heldt. 

Gasoline  Vaporizers  and  Carbureters,  by  Henry  W.  Struss. 

Balancing  a  Motor  Carriage,  by  E.  C  Oliver, 

Explosive  Motor  Data,  by  R.  I.  Clegg. 

An  Explosive  Motor  in  Detail,  by  R.  I.  Clego, 

'   72  pp.     PRICE,    lO  CENTS,  Stamps  or  Coin. 

SUBSCRIBE  FROM  JANUARY  1st,  AND  YOU  WILL  GET  THIS    NUMBER.     $2.00  A  YEAR. 

The  Horseless  Age, 

160  NASSAU  St..   New  York. 
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STEAM  IS  THE  BEST  POWER  FOR  AUTOMOBILES 

Steam   Motor  Wagon. 


THIS  STYLE   NOW 
READY. 

OTHER   STYLES  TO 
FOLLOW. 


'  f.. . 


npHE  Carriage  illustrated 
'  here  is  one  ihal  will  sat- 
isfy the  most  critical,  for  in  it 
is  combined  the  finest  carria 
work  and  the  best  machir 
skill  and  workmanship,  andj 
is  the  most  practical  and  satf 
factory  pleasure  carnage  od 
can  have. 


FOR  FULL  PARTICULARS  AND  PHOTOGRAPH  ADDRESS 

STANLEV    MANUFACTURING    CO. 

No.   117   LINCOLN  STREET.  BOSTON.  MASS. 


DIAMOND  TIRES... 


Divide 

Your 

Orders 

We 

Desire 

Compari- 
son 


\[^hiOND 


pj] 


.rrw. 


V/J 


c;.. 


ilO 


iND  Rubber  Co 

^KRON,  0. 


OUR 

CONSTRUC* 
TION 
ORIGINATED 
WITH    US 

IMITATOR^ 
OFFER 
INDUCE- 
MENTS 
IN    PRICE 


RESULT 

WE  LEAVE  TO  YOU 


DIAMOND  RUBBER  COMPANY 

-^^Akron   O. 


Z^ 


IpuVuC  UBHARVl 
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THE    HORSELESS    AGE. 

EL  P.  mOEESOLL,  Bditor  and  Fropnttoi. 

Publication  Orpicx: 

AMHicin  TucT  Society  building,     -     iSo  Nassao  Stiut, 

NEW    YORK. 

SUBSCRIPTION.  FOR  the  United  States  amd  Cakaba. 
$3.oo  a  year,  in  advance.  For  all  foreign  countries 
included  in  tbc  Postal  Union,  $3.00. 

COMMUNICATIONS.— The  Editor  will  be  pleased  to  receive 
communications  on  trade  topics  from  &ay  authentic 
source.  The  correspondent's  name  sbonld  in  all  cases 
be  given  as  an  exidence  of  good  faith,  bnt  will  not  be 
pnbli&bed  if  specially  requested. 

17*  One  week's  notice  required  For  discontinuance  or  change 
of  advertiseoicnts. 


Thi  Horseless  Ace,   150  Nassau  Street.  New  York. 
Bnteied  at  the  New  York  po9t<offioe  as  second  claaa  matter. 

On  acconnt  of  (>i«  ckcc««1vc  dlscoants  climrc*^ 
l»7  Mcw^  Tork  banka  oil  ainall  chccba  nnder  their 
■sew  rale.  auTiscrltyera  nre  reqaeatecl  to  remit  tijr 
Poat  Oillc-c  or  Expreaa  money  order  or  M.  T.  draft. 


Anglo-Americans  on  Furlough. 


It  looks  ns  tltough  the  transatlantic  contingent  of  the  Anglo- 
American  scheme  had  been  given  x  furlough,  if  not  a  dis- 
charge. The  warm  reception  which  was  accorded  them  here 
probably  brou^t  on  an  attack  of  homcsicknifss  and  they 
have  returned  to  the  original  scene  of  their  operations  in 
London.  Since  the  Hon.  J.  Scott  Montagu  took  occasion  to 
tell  what  he  thought  of  Pennington.  T^wson  and  their  ilk 
before  the  Automobile  Club  of  Great  Britain  it  will  be  strange 
if  the  ears  of  these  pachydermous  promoters  do  not  tingle 
before  they  reach  their  destination.  As  to  what  will  happen 
when  they  arrive  at  London,  perhaps  the  honorable  defender 
, of  industry  gave  some  inkling  in  his  paper  when  he  said  that 
such  men  should  be  shunned  like  a  pestilence.  But  how 
about  the  pestilence  they  left  behind  them  on  this  side?  Does 
t  |7S,ooo,ooo  motor  vehicle  promotion  scheme  become  le$a 


chimerical  because  a  few  objectionable  indiriduals  conaected 
with  it  have  been  relegated  to  the  background?  It  is  the 
thing  itself  that  is  censurable;,  and  a  change  of  personnel 
docs  not  alter  iL 


Advancing  Prices. 

Our  London  correspondent  informed  us  last  week  that 
the  leading  English  motor  vehicle  manufacturers  had  made 
a  general  advance  in  prices.  The  increase  was  described  in 
part  to  the  greater  cost  of  material  and  labor  in  all  Chris* 
tendom  since  "good  times"  materialized,  but  it  is  also  ad- 
mitted that  the  margin  of  profit  originally  figured  was  found 
nltogether  too  small  in  practice  if  the  quality  of  the  product 
was  maintained. 

This  action  on  the  part  of  experienced  foreign  manufac- 
turers affords  another  illustration  of  the  truth  of  the  assertion 
often  made  in  this  column  that  the  tendency  among  motor 
vehicle  makers  the  world  over  has  been  to  underestimate 
the  cost  of  their  vehicles,  to  plunge  into  the  business  with 
more  enthusiasm  than  discretion  and  establish  false  stand- 
ards of  values,  both  for  themselves  and  the  public.  The  dis- 
illusionment comes  when  the  annual  statements  ire  published. 
and  the  necessity  of  closer  estimates  of  cost  of  production  and 
more  rigid  economy  in  management  is  then  recogniaed.  It 
is  better,  however,  that  this  should  be  recognlred  at  the  start 
and  such  mistakes  avoided.  Count  the  cost  carefully.  A  good 
article  commands  a  good  price. 


Journalistic  Degenerates. 


The  Trlpler  liquid  air  promoters  have  been  literally  riddled 
with  criticism  by  the  technical  press  since  they  attempted  to 
float  their  $to.ooo,ooo  scheme  to  oust  the  steam  engine  from 
the  world  and  propel  all  kinds  of  vehicles  and  boats  with 
their  illusory  agent.  It  Is  worth  noting  that  advertisements 
of  this  character  invariably  appear  in  the  dally  press,  whose 
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editors  carefully  refrain  from  comment  on  the  outrageous 
claims  made  therein  while  the  advertisements  are  running. 
Hence  the  great  hodv  of  the  unscientific  public,  in  whose  eyes 
there  is  a  certain  sanctity  about  anything  printed,  art  with- 
out aid  or  guidam:e'in  determining  the  value  of  advertisers' 
claims.  Unfortunately,  some  technical  journals  take  too 
Itnicnt  a  view  oi  this  matter  and  are  satisfied  to  accept  ad- 
vertisements which  they  must  know  to  be  deceptive  and  mis- 
leading, detrimental  to  the  ultimate  interests  of  their  clien- 
tele as  well  as  to  the  public  at  Targe.  Ttiis  wc  believe  to  be 
false  policy,  an  infallible  sign  of  degeneracy  in  a  publication. 
Judged  by  this  standard,  journalistic  degenerates  arc  numer- 
ous enough  to  appnl  even  a  Lombroso. 


That  Klondike  Canard. 


The  poor  automobile  I  Wh&l  a  host  of  humbugs,  canards 
and  nonsense  of  all  kinds  it  is  responsible  for!  Now  comes 
one  Jean  de  Marre,  fresh  from  Paris  with  an  automobile,  by 
means  of  which,  the  newspapers  tell  us,  he  intends  to  reach 
the  Klondike  gold  fields,  starting  out  from  Dawson  City  and 
follr>wins  the  Yukon  Biver  to  the  interior.  The  Quixotic 
gold  hunter  has  jirovidcd  himself  with  special  spiked  tires  and 
runners,  which  he  can  use  for  slippery  hills  and  icy  step]»es, 
and  will  alsu  take  with  him  a  canoe.    So  the  story  reads. 

We  know  nothing  of  the  Klondike  gold  fields  from  experi- 
ence, but  from  the  accounts  wc  have  read  of  the  routes  by 
which  it  is  reached  we  have  very  grave  doubts  of  the  prac- 
ticability of  the  ambitinus  Frenchman's  plan.  The  road  is 
extremely  rough  and  we  very  much  fear  that  the  maclnnc 
would  prove  unequal  to  some  parts  of  it.  Then  there  is  the 
daoRcr  of  serious  breakages  in  such  unbroken  country,  without 
means  of  proper  repairs,  and  the  scarcity  of  fuel  and  water, 
which  will  be  likely  to  lay  the  machine  up  in  some  desolate 
spot  in  the  vast  Northern  Sahara  of  ice  and  snow.  Such 
reRectimis  as  these  <|uickly  remove  the  glamor  from  this 
romiincc  of  reaching  the  Klondike  by  automobile. 


Bicyclists  and  Motorists  Part  Company. 

The  L.  A.  \V.  has  decided  to  work  Independently  ol  the 
Automobile  Club  in  the  Good  Roads  movement,  confining 
ilself  to  the  construction  of  side  paths  and  making  Good 
Roads  a  subordinate  issue. 

According  to  Chief  Consul  Belding,  the  reasons  for  this  fail- 
ure to  harmonize  are  the  following: 

The  fact  of  there  having  been  167,050  sitlc  path  license  tags 
sob)  since  the  law  was  passed  last  March  is  a  Miflicient  evi- 
dence that  the  wheelmen  want  the  paths  and  arc  willing  to 
pay  for  them  rather  than  to  wait  ycirs  for  good  roads.  In 
the  second  place,  the  hard  roads  will  soon  be  overcrowded 
with  automobiles  running  at  the  rate  of  ao  to  30  miles  an 
hour,  which  will  make  the  highways  unsafe  for  wheelmen  un- 
til the  road  buildrrs  have  learned  to  build  much  wider  atid  bet- 
ter roads 


Tlie  decision  is  not  surprising.  Wc  have  never  had  any 
faith  in  the  attempt  to  aftiliatc  old  and  new  trades.  Tfae  bi- 
cycle and  the  carriage  trades  have  their  own  particular  ob- 
jects and  traditions,  which  cannot  be  successfully  hannonized 
with  those  of  the  motor  vehicle  trade.  Efforts  to  accomplish 
this  will  only  result  in  friction  and  loss  to  all  interests  con- 
cerned. 


Is  This  a  Loophole  of  Escape? 


A  bill  was  introduced  in  the  New  York  Stale  Senate  latt 
Friday  which  seems  to  have  a  bearing  on  the  New  York 
Electric  Vehicle  Transportation  and  New  York  Autotnick 
Cos.  It  gives  lo  any  corporation  which  owns  and  has  been 
Dtierating  a  stage  route  for  a  period  of  five  years  tn  any  city 
of  the  first  class  the  right  to  extend  its  existing  routes  at  any 
time  and  lo  operate  them  by  electricity  or  other  motive  power 
approved  by  the  State  Railroad  Commission. 

This  looks  very  much  like  a  change  of  motive  power  for 
the  Lead  Cab  companies,  which  are  just  now  languishing  in 
the  Slough  of  Despond,  owing  to  the  excessive  zeal  and 
small  discretion  with  which  they  were  promoted. 


A  Correction. 


At  the  request  of  the  editor.  Hudson  Maxim  recently  sent 
The  Horseless  Age  some  cuttings  from  Ktiglish  newspapers 
containing  some  rather  extravagant  statements  about  motor 
carriages  by  Hiram  S.  Maxim  and  some  editorial  com- 
ments thereon. 

\n  our  issue  of  Nfarch  7  reference  was  made  to  these  press 
cuttings  under  the  head  of  ".\  "Promised*  Revolution  in  Motor 
Vehicles,  by  .\nolher  Discredited  Expert."  By  an  overiighi 
thi.^   matter    appeared    as    a    communication    from    Hudson 

Xfaxim,  which  it  was  not. 

^ 

Pennington's  flying  machine  company  ought  to  find  its 
first  customers  among  the  .•\ngK>-Amcrican  promoters,  who 
want  to  fly  from  the  wrath  lo  come.  But  whither?  There  are 
no  more  worlds  to  bunco.  Exposed  in  Britain,  00  the  Con- 
tinent and  in  the  Vnilcd  States,  they  stand  liillc  ciiancc  of 
success  anywhere.     Motor  stock  jobbers  have  reached   the 

end  of  their  rope. 

.^  ■  — 

The  National  Highway,  for  which  many  prominent  per- 
sons are  agilaiing,  will  no  doubt  be  a  grand  good  thing  some 
day.  What  h  wanted  most  now  is  roads,  common,  cveryd 
roads,  to  facilitate  the  world's  work  and  smooth  the  way  1 
the  motor  vehicle-      Business  before   pleasure,  the   familiar 

adage  says. 

♦■ 

Readers  of  The  Horseless  Age  who  have  had  experience ' 
ill  the  use  of  acetylene  gas  as  motor  fuel  are  requested  to  eom- 
mun-cate  with  the  editor  in  regard  to  contributions  to  our 
.\cclylenc  Number,  to  be  issued  in  May. 


No.  tf.  Uuch  C,  IM». 
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•*The  Trail  of  the  Serpent." 


No  better  proof  ol  the  damage  which  unscnipulous  pro- 
moters have  tlunc  the  motor  vehicle  industry  could  be  asked 
than  is  afforded  by  our  London  correspondence  this  week. 
Two  ol  the  T-awson-PcnnlnRtdn  corporations  have  recently 
filed  their  annua!  reports,  shownng  a  most  unsatisfacto^ 
condition  ol  affairs.  Overcapitalization,  bad  management  and 
the  excessive  drains  of  the  original  promoters  have  brouRht 
them  both  to  the  verge  of  bankruptcy  unless  the  sharehold- 
ers again  put  their  hands  in  their  pockets  and  provide 'the 
necessary  working  capital.  And  this  in  an  industry  ot  almost 
unparalleled  promise,  whose  product  the  public  arc  claniorinR 
to  buy.  and  the  output  in  which  is  quite  certain  to  fall  short 
of  the  demand  for  some  years  to  come  !  Verily,  the  stock 
jobber  is  the  bctc  noir,  the  wily  .serpent  in  this  garden  of 
promise,  and  he  should  be  shunned  like  a  pestilence  by  all 
sincere  and  honest  workers  in  the  field. 


Two-Cycle  vs.  Four-Cycle  Vehicle 
Motors. 


By  Herbert  L.  Towle. 


The  iwo-cycic  gasoline  engine  has  for  some  time  been  in 
more  or  less  successful  use  in  launches  and  for  small  station- 
ar>*  powers,  and  the  inventor  who  turns  his  attention  to  the 
motor  vehicle  field  will  naturally  inquire  why  it  may  not  be 
uird  here  also.  They  have  certain  advantages,  real  or  seem- 
ing, for  the  former  classes  of  work,  and  it  is  not  surprising  that 
the  commercial  success  of  their  builders  should  stimulate 
(nrther  interest  in  them. 

The  two-cycle  engine  can  be  built  at  a  materially  lower 
cost  than  the  four-cycle  engine.  It  has  fewer  parts  and  the 
construction  of  such  parts  as  there  are  usually  requires  only 
the  simplest  mechanical  processes.  It  has  no  valves,  except 
it  be  one  in  the  air  supply  pipe  or  at  the  transfer  port.  The 
cylinder  and  crank  ease  are  uMially  cnst  in  one  piece,  and  the 
machine  work  on  them  is  thereby  reduced  to  a  minimum. 
The  absence  of  valves  permits  a  very  .simple  design  ol  cylin- 
der head,  with  very  Utile  niacIiininK.  The  crank  shaft  brasses 
are  made  solid,  and  may  he  thrown  away  when  wnrn  at  less 
expense  tlian  would  be  involved  in  lining  up  split  brasses. 
There  arc  no  cam  shaft  and  gears,  and  the  careful  workman- 
ship required  on  these  and  nn  the  poppet  valves  of  the  four- 
cycle engine  is  saved,  The  prps.iurc  on  the  crank  shaft  brasses 
is  continuou.sly  downward  from  the  piston,  unless  the  latter 
be  made  so  extravagantly  heavy  that  its  inertia  exceeds  the 
compression  above  it,  and  it  is  therefore  possible  to  pcntiil 
considerable  wear  in.  the  cnink  sliaft  bras.^cs  before  these  re- 
quire attention;  the  only  precaution  needed  being  to  keep 
the  stuffing  boxes  at  the  ends  of  the  bearings  tight. 

Moreover,  the  vibration  of  the  single-cylinder  two-cycle 
hoit  engine  is  apt  to  I>p.  or  may  be  made,  notably  less  than 
that  of  the  single-cylinder  four-cycle  engine  of  the  same  power. 
Tliis.  of  c'lursc.  is  due  to  the  fa<:t  that  the  two-cycle  engine 
delivers  a  working  impulse  at  every  revolution,  so  thai  for 


the  same  speed  the  individual  impulses  need  to  be  only  halt 
a5  powerful  as  those  of  the  (otu'-cycle  engine,  and  conse- 
(jucntly  the  torque  reaction  is  correspondingly  less.  For  the 
.tame  reason,  lor  equal  speed  the  fly  wheel  of  the  two-cycle  en- 
gine may  be  lighter  than  that  of  the  four-cycle  engine. 

It  may  be  granted  at  once  that  in  the  matter  of  the  down- 
ward pressure  on  the  bearings  the  two-cycle  engine  has  for 
vehicle  use  an  advantage  over  the  four-cycle.  It  ts  not  en- 
tirely certain  that  an  engineer  would  regard  this  feature  as  a 
recommendation  in  the  case  of  an  engine  which  was  under 
the  care  of  a  competent  mechanic,  but  the  position  of  the 
vehicle  motor  is  likely  to  be  quite  otherwise  in  this  regard, 
and  too  much  cannot  be  done  in  the  direction  of  making  the 
motor  lake  care  of  itself  for  the  longest  possible  perioil.  This, 
however,  cannot  be  taken  as  a  sweeping  indictment  against 
the  four-cycle  engine,  since  the  durability  of  its  bearings  is 
more  than  anything  a  question  of  proper  design  and  proper 
material,  and  there  is  nn  obWous  reason  why  the  four-cycle 
engine  should  give  more  trouble  in  this  regard  than  the 
dnublc-acling  steam  engine. 

I*,  is  probable  that  the  design  of  the  Iwo'eycle  engine  would 
be  somewhat  modified  for  vehicle  u^e  by  making  its  crank  case 
of  aluminum  or  aluminum  alloy  and  bolting  it  to  the  cylinder, 
as  ii  now  done  with  the  small  four-cycle  engines.  This  would 
add  something  to  its  relative  cost,  though  not  enough  lo  be  a 
serious  objection  in  the  face  of  compensating  advantages. 
Although  it  would  cost  a  little  more  to  manufacture,  it  would 
still  be  no  more  liable  to  get  out  of  order,  as  tlie  vi*orking 
pans  would  not  be  increased  thereby,  and  it  is  after  alt  the 
liability  lo  get  out  of  order  which  determines  the  eventual 
cost  of  the  engine. 

When,  however,  we  come  to  the  matter  of  torque  reaction, 
and  to  the  question  of  weight  for  a  given  power,  wc  find  the 
conditions  materially  different  in  vehicles  from  what  they 
are  with  boar  engines,  The  vehicle  motor  builder  has  far 
outstripped  his  brother  of  the  ga-wline  launch  in  the  speed  at 
which  he  runs  his  engines,  and  at  this  point  the  twn^yclc 
engine  is  apparently  unable  to  keep  the  pace.  The  speed  of  the 
four-cycle  engine  Is  limited  more  by  conditions  of  mechanical 
design  than  by  any  difficulty  in  internal  action,  and  it  is  ohly 
a  question  of  proper  lightening  of  reciprocating  parts,  proper 
balancing,  proper  distribution  of  meta!  and  sufficient  bearing 
surface  and  lubrication  to  incrca.sc  the  ppeed  of  the  four-cycle 
engine  beyond  any  limits  that  can  now  be  set.  The  difficulty 
of  tardy  combustion  indeed  arises,  but  with  improved  vapor- 
izers and  scientific  regulation  of  the  ignition  thi.t  does  not 
a]>pear  to  present  insunerablc  obstacles.  In  the  two-cycle 
engine,  however,  instead  of  having  the  period  of  one  full 
stroke  each  for  exhausting  the  burnt  gases  and  drawing  in 
the  fresh  charge,  both  of  these  operations  must  be  performed 
in  a  space  of  time  which  rarely  exceeds  one-eighth  of  a  rev- 
olution; and  as  the  time  of  a  revolution  is  shortened  it  soon 
becomes  impossible  either  to  get  the  burnt  gases  out  or  to  get 
all  ol  the  fresh  mixture  in.  This  can  be  done  only  by  making 
the  exhaust  occur  abnormally  early,  or  else  by  putting  the 
fresh  charge  under  too  high  a  pressure  before  it  is  admitted 
ini'i  the  cylinder.  As  all  the  work  done  in  compressing  the 
charge  in  the  base  of  the  engine  is  waited  by  the  prompt  ex- 
pansion ol  that  charge  int6  the  cylinder,  it  behooves  the 
designer  to  keep  the  loss  from  this  source  as  low  as  possible. 
The  transfer  passage  whicli  conveys  the  charge  should  there- 
fore be  made  as  large  ai  possible,  and  free  from  sharp  turni 
and  similar  obstructions.  With  all  that  can  be  done  in  Ihi* 
direction,  however,  there  is  still  a  strict  limit  to  the  speed  at 
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which  it  15  practicable  ta  run  these  engines,  and  this  speed 
will  obviously  be  much  lower  than  that  of  the  four-cycle  en- 
gine. It  follows,  therefore,  that  for  the  same  power  the  cyl- 
inder dimensions  of  the  two-cycle  engine  will  by  no  means 
b«  only  half  those  of  the  four-cycle  engine,  and  its  weight  will 
be  more  than  a  bagatelle.  Even  in  boat  engines  it  is  not  un- 
common to  find  thai  the  weight  of  the  two-cycle  engine  of  a 
given  power  is  equal  to  that  of  the  four-cycle  engine. 

This  is  not  due  solely  to  the  lower  speed.  In  the  very  na- 
tare  of  the  case,  the  fresh  charge  must  mingle  somewhat  with 
the  burnt  gases  in  the  cylinder,  and  it  requires  special  pre- 
cautions in  design  to  prevent  it  from  e.^caping  in  the  exhaust. 
It  is.  in  fact,  necessary  to  throttle  or  otherwise  restrict  the 
volume  of  the  entering  charge  to  less  than  a  cylinderful.  and 
this  is.  I  believe,  the  invariable  practice.  This  does  not  nec- 
c«arily  involve  a  lower  thermal  efficiency,  provided  the  com- 
pression be  made  somewh.it  higher  to  insure  prompt  com- 
bustion, but  of  course  it  curtails  still  further  the  power  that 
can  be  developed  from  a  given  size  of  cylinder. 

In  connection  with  the  matter  of  speed  may  be  mentioned 
that  of  muffling  the  exhattst.  Most  mufflers  act  either  by 
dividing  the  exhaust  into  numerous  small  streams  or  by  baf- 
fling or  obstructing  it.  so  that  on  its  final  issue  from  the  muf- 
fler it  is  moving  relatively  slowly.  These  two  classes  shade 
into  each  other  by  imperceptible  gradations,  and  as  a  matter 
of  fact  there  arc  few.  if  any.  of  the  former  class  which  dis- 
charge the  exhaust  as  freely  as  it  issues  from  the  open  pipe. 
This  feature  is  of  no  great  cons«iuence  with  the  four-cycle 
engine,  because  the  gases  are  expelled  by  the  morion  of  the 
pi«ton.  and  the  only  loss  i^  that  due  to  the  hacV  pressure, 
which,  with  a  properly  proportioned  muffler,  should  be  small. 
In  the  two-cycle  engine,  however,  it  ts  evident  not  only  that 
there  is  loss  from  hack  pressure,  when  such  presitre  exists, 
hut  that  the  fresh  charge  will  continue  to  enter  the  cylinder 
onlv  so  Tone  as  its  pressure  exceds  that  of  the  burnt  srases 
with'n,  and  therefore  even  a  pound  of  pressure  in  the  exhattst 
pin"?  at  the  end  of  the  transfer  period  results  in  a  serious  dimi- 
nulinn  in  the  working  canarity  of  the  engine. 

The  above  are  what  mav  he  termed  the  nejrative  faults  of  the 
two-evcle  eneine.  They  are  not  in  themselves  faults,  but  rather 
handlran^  which  nrerent  it  from  comnptinir  on  even  terms  of 
weight  and  speed  with  its  rival;  nnrt  if  no  more  serious  blame 
were  ftlttnched  to  it  than  the^e  it  wntiM  find  a  readv  fieM  in 
mnderatc-nriced  vrhlrlr*  for  nocctal  cla^^e*  of  work.  Unfor- 
tunatelv.  t(s  mechanicnl  simplicllv  Is  attended  with  anythlni; 
hut  simnlicity  of  action,  fn  the  fonr-cvcle  enirine  it  is  possi- 
ble to  define  almost  rioidlv  hv  mechanical  means  the  condi- 
tion? under  which  the  internal  ar'ion  takes  niace.  Knowing 
what  Influcnres  aPfert  the  duration  nf  combustion,  such  as 
pi^mn.  Irakage,  fjnlt>'  icnilion.  irregular  wall  temoerature 
and  uncertain  mixture,  we  can  provTde  for  these  in  the  mech- 
anism of  the  motor  itself:  but  with  the  tn*o-c\'cle  engine  it  is 
siihsianliallv  impopsiMe  to  predict  what  is  takine  olace  at  the 
mnment  nf  trao'ifcr  and  jus*  after  it.  Tlie  fresh  mixture 
mav  or  mav  not  reach  the  Icniter.  If  the  engine  governs  bv 
»hrottlinor  the  motor  is  likely  to  skin  alternate  explosions  at 
half  load,  and  to  deliver  sharo  imt)uls#«  on  alternate  n»»roln- 
tions,  when  the  cylinder  is  filled  with  rich  mixture.  \l  hiirh 
unrcds  ltkrwi<(e  pxnIo«iions  mav  be  siripoed  for  the  wme  rea- 
<o-i,  nnd  in  this  rcpard  the  launch  motor,  which  runs  at  a 
uniform  speed  is  at  a  decided  advantaee.  .^Irain.  the  mix- 
ture in  »he  ba*e  mav  and  will  leak  up  around  the  piston  and 
o^ranc  from  the  exhan«t  port,  unlrit  meafture-;  are  laVen  in 
the  form  of  ring*  at  the  bottom  of  the  piston  !o  prevent  this. 
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The  burning  chirg«  will  force  its  way  into  th«  tnnsfer  pa»flage 
if  it  can.  and  there  are  several  devices  on  the  maHcet  for 
preventing  this.  One  company,  which  places  ita  exhaust  and 
transfer  ports  on  opposite  sides  of  the  piston,  tntcrposci  a 
rotary  valve  plate  between  the  compressed  charge  in  the  bate 
and  the  transfer  port.  Other  concerns  carry  the  transfer  pas- 
sage to  the  top  of  the  cylinder  and  deliver  the  charge  through 
a  spring  seated  poppet  valve,  tt  is  obvious  that  with  such 
an  arrangement  the  shape  of  the  valve  disk  and  the  tension  of 
the  spring  will  have  an  important  influence  on  the  behavior 
of  the  engine;  and  at  least  one  concern  has  found  it  ex- 
pedient 1o  make  the  spring  quite  stiflF. 

A  recent  patent  proposes  to  admit  a  fuller  charge  by  astng 
a  mechanically  actuated  piston  valve  in  the  cylinder  bead; 
but,  as  above  noted,  the  restriction  of  the  charge  is  wilhtn 
due  limits  a  necessary  feature,  and  the  use  of  any  sort  of  a 
piston  valve  to  confine  the  burning  charge  is  to  be  regarded 
with  distrust 

A  characteri.stic  trick  of  the  two-cycle  engine,  which  many 
beginners  find  very  annoying,  is  the  striking  hack  of  the 
flame  in  the  crank  case,  causing  an  explosion  there,  and  a 
prompt  stoppage  of  the  engine,  if  the  latter  is  rurming  under 
load.  This  is  due  to  the  combustion  being  prolonged  till  the 
fresh  charge  enters  the  cylinder,  and  the  proper  remedy  is  to 
hasten  the  combustion.  Either  insufficient  compression,  poor 
mixture  or  late  ignitiion  may  be  the  cause  of  this,  and  the 
trouble  once  found  is  easily  cured. 

Tt  may  be  readily  apprehended  from  the  foregoing  why  it  is 
that  a  given  two-cjrclc  engine  will  often  work  like  ■  charm 
in  the  hands  of  tts  owner,  or  of  some  other  expert  individual, 
while  BO  one  else  can  make  it  go;  and  also  why  there  should 
be  such  singular  diflTcrcnces  in  different  engines  frmn  the 
same  makers.  Evidently,  however,  a  motor  of  this  descrip- 
tion is  not  one  to  put  into  the  inexpert  hands  of  the  general 
ridine  public,  and  the  fact  that  it  can  be  cheaply  produced  is 
Insufficient  to  recommend  It. 

The  writer  believes  that  the  two-cycle  engine  is  in  a  large 
measure  the  victim  of  that  class  of  builders  which  has 
taken  advantaee  of  the  desire  for  cheapness  to  produce  the 
lowest  priced  thing  which  could  be  put  on  the  marker;  anil 
thit  it  could  be  made  tn  performance  as  well  as  in  work- 
manship a  much  better  enirine  than  most  of  its  representative 
specimens  are  to-day.  At  the  best,  however,  it  may  be 
doubted  if  it  can  ever  approach  In  its  action  the  precision  of 
a  good  four-cycle  engine,  and  if  we  may  judge  from  the  ex- 
r>erience  of  its  inventors  up  to  the  present  it  is  not  fikely  to 
be  an  easy  task  to  make  it  perfect. 


Wants  a  flechanlcal  Horse. 


Newton  Center.  Mass..  March  i^ 

Editor  Horseless  Age: 

1  have  used  a  steam  carriage  and  a!.so  Dion  tricycle  in  my 
professional  work  in  Newton,  Mass.,  for  nearly  a  year  My 
experience  leads  me  tn  seek  for  an  explosion  motor  on  a 
plan  approaching  the  Pretot  system,  mentioned  in  the  Feb 
T4  number  of  The  Horseless  Age.  with  an  idea  of  using  the 
fore  car  to  draw  my  close  cab  in  stormy  weather.  Stanhope. 
carryall,  buckbnard.  etc.,  as  desired,  by  stmply  attaching  the 
front  of  the  vehicle  to  it. 

Can  you  direct  me  to  builders  of  this  class  of  motors:  and 
what  can  be  said  of  their  claim  to  our  favor?    Yours, 

S.  A.  SYLVESTER.  M.D. 


« 


« 


ilAi 
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The  Autocar  Co.,  who  are  this  week  moving  rrom  Fitts- 
burg,  Pa.,  10  thor  new  iagtury  at  Ardmorc,  Pa.,  have  com* 
picLcd  thur  1900  modcJ.  Xhe  carriage,  hcrcwiih  iUusiraleil, 
weighs  <i3S  lbs.,  with  water  and  gasohue  ior  a  75-uiile  ruu,  auU 
scats  two  persons  comtonably. 

ihe  motor,  oi  the  Otio  cycle  type,  has  two  cylinders,  with 
cranks  set  at  ibo  degs.,  and  deveiups  4>t-h.p.  by  actual  brake 
test.  . . i 

i'owcr  is  transmitted  to  the  rear  axle  by  means  ol  a  coun- 
tershatt  cotuisting  oi  a  speed  drum,  to  which  band  brakes  are 
applied,  so  that  any  speed,  laciuding  a  bill-climbing  speed, 
may  be  obumcd. 

'i  be  vehicle  is  entirely  automatic,  b6lb  as  to  fuel  supply 
and  lubrtcatioa,  and  is  controlled  by  a  single  lever. 

The  irame  is  composed  oi  steel  tubes,  with  brazed  joints. 
The  Iront  axle  is  flexible  to  compensate  for  the  inequalities  ol 
the  road.  Wire  wheels,  with  flared  rims  and  2>^-iii.  pneumatics, 
arc  employed.  A  condenser  cooling  tlie  water  trom  the  cyl- 
inaer  is  placed  under  the  footboard. 

Ihc  vehicle  is  tiandsumcly  painted  and  upholstered,  and  top, 
storm  aprun,  etc.,  are  supplied  at  small  addit:unal  cost. 

The  carriage  is  backed  by  simply  reversing  the  controlling 
lever. 

The  factory  at  Ardmore  will  be  in  full  operation  during 
the  month  oi  April  and  iaulities  will  be  rapidly  increased. 

An  innovation  adopted  by  the  Autocar  Co.  is  to  take  an 
indicator  card  from  every  engine  and  lo  give  it  to  the  pur- 
cliascr  as  a  guarantee  of  the  horse-power  of  his  motor. 

flotor  Vehicle  Customs  Regulations 
in  Australia. 


Phillips,  Ormonde  &  Co.,  of  Melbourne,  write  good  news 
for  exponcrs  o«  motor  vehicles  to  Australia.  The  Victorian 
customs  authorities  have  at  last  given  a  decision  which  is 
much  in  their  favor.  According  to  the  earlier  interpretation 
of  the  act  motor  cars  were  charged  at  the  rate  of  £40  on 
the  vehicle  and  30  per  cent  upon  the  value  of  the  motive 
power.  This  wtis  excessive  and  led  to  much  controversy 
among  those  concerned.  But  now  that  the  importation  of 
motor  carriages  is  becoming  more  frequent  the  Department 
Ands  it  difficult  to  discriminate  between  the  value  of  the  car 
and  the  rest  of  the  vehicle.  It  has  accordingly  been  decided 
to  classify  motor  cars  under  the  head  of  "vehicles  not  other- 
wise enumerated,"  and  Uiey  will  for  the  futur.  be  subject  to 
an  ad  valorem  duty  of  25  per  cent 


Automobile  Club  Conviviality. 


Last  week  Tuesday  evening  50  members  of  the  Automobile 
Club  bad  a  beefsteak  supper  i  la  Roh^mc.  Grotesque  orna- 
ments suggestive  of  the  automobile  decorated  the  walls  and 
tables.  The  subjects  of  discussion  were  wholly  on  that  order. 
Albert  R.  Shattuck,  chairman  of  the  good  roads  committee, 
told  of  his  committee's  work  for  good  roads,  and  several 
other  members  spoke  informally.  On  Monday  evening,  April 
2,  a  complimentary  dinner  will  be  tendered  to  Gen.  Nelson 
A.  Miles  at  the  club  rooms  in  the  Waldorf-Astoria. 


The  Clark  Steam  Delivery  Wagon, 


Edward  S.  Oark,  27a  Freeport  St.,  Dorchester,  Mass.,  has 
just  completed  a  steam  delivery  wagon  for  J.  G.  &  B.  5.  Fer- 
guson, bakers,  of  Boston,  Mass. 

The  wagon  weighs  1.750  lbs.  with  all  supplies  on,  and  has 
a  63-)n.  wheel  base.  The  engine  is  a  double-cylinder  reversi- 
ble, giving  8-h.p.  at  400  revolutions.  The  vertical  shell  boiler 
contains  650  K-in.  tubes,  giving  90  sq.  fl.  of  heating  surface. 
A  double  burner  is  employed,  a  spray  burner  heating  up  the 
main  burner  in  about  two  minutes.  Steam  can  be  made  in 
about  seven  minutes  from  the  lime  of  striking  the  match. 

The  wood  wheels,  32  and  36  in.,  respectively,  are  shod  with 
i^-itt.  solid  tires. 


Qolden  Gate  Park  Franchise. 


Dr.  C.  D.  Salficld,  San  Francisco,  Cal.,  has  applied  lo  the 
Park  Commissioners  for  an  exclusive  as-year  franchise  to 
operate  motor  carriages  and  omnibuses  in  Golden  Gate  Park 
and  connecting  boulevards  at  a  stipulated  rate  of  fares.  He  is 
willing  to  assume  all  responsibility  for  accident,  and  in  return 
for  ihc  concession  agrees  to  pay  3  per  cent  of  the  gross  re- 
ceipts for  the  first  S  years,  4  per  cent,  for  the  next  10  years 
and  5  per  cent,  during  the  remainder  of  the  life  of  the  fran- 
chise. He  is  willing  to  guarantee  a  minimum  of  $1,000  a  year 
to  city. 


San  Francisco  Automobile  Club. 


The  San  Francisco  Automobile  Club  is  now  an  accom- 
plished facL  A  temporary  organization  has  been  effected, 
.  consisting  of  S.  D.  Rogers,  chairman,  and  B.  L.  Ryder,  sec- 
retary. J.  M.  Wikins  and  Hiram  T.  Bradley  were  appointed 
a  committee  to  secure  suitable  quarters.  The  names  already 
on  the  list  arc: 
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O.  N.  Owens,  Hiram  T.  Bradley,  Jfivaci  K.  Cambridge 
C.  M.  Howard.  A.  G.  Wieland,  E.  I).  Rosenbaiim.  William 
kiddell,  S.  Goodenough  T,  J.  Sparks.  J.  M.  Wilkins,  S.  D, 
Kogrrs,  B>Ton  Jackson,  Charles  E.  Moore.  Prof.  J.  B.  Mc- 
Chcslcy.  \V.  L.  Elliott,  B.  L.  Ryder,  W.  R.  Woolscy.  Her- 
man Oclricha  and  T.  H.  Lawn. 


To  Build  Gasoline  Launches. 


The  American  Motor  Co.  has  been  absorbed  by  the  Auto- 
mobile Co.  of  America,  but  its  charter  is  being  used  as  the 
l>asi5  oi  a  new  organisation,  which  under  the  same  name 
will  confine  itsvli  exclusively  to  the  building  of  boats  and  fit- 
ting ihcm  out  with  gasoline  motor-;,  furnished  by  the  Anto- 
mohiie  Co.  of  America.  The  new  company  also  absorbs  the 
business  of  the  Monitnr  Vapt>r  Engine  &  Power  Co.,  of 
Grand  Rapids,  Mich.,  .securing  the  services  of  Wm.  S.  Mc- 
Cay,  manager  of  that  company,  and  al^  of  L.  S.  Gardner, 
oi  New  Orleans,  La.,  one  o(  the  best  marine  engineers  in 
the  country.  I^rgc  works  will  be  erected  on  the  Hackensack 
River.  By  ibis  combination  the  American  Motor  Co.  wilt 
own  or  control  about  40  patents  on  gasoline  engines,  pro 
pellcrs,  etc. 


Patent  on   Pneumatic  Tired  Vehicles 
Declared  Invalid. 


I'he  patent  on  pneumatic  rubber  tires  for  road  vehicles, 
which  was  granted  in  March,  1893,  by  the  Commissioner  of 
Patents,  has  been  declared  invalid  by  the  Sttpremc  Court  of 
the  United  States,  and  anybody  and  everybody  may  use  ihc 
tires  without  fear  of  being  required  to  pay  royalties- 

Thc  case  ha-j  been  in  the  courts  si-x  years.  It  was  started 
by  the  Hickory  Wheel  Co..  wliiv:h  was  one  of  the  corpora- 
tions owned  by  Col.  A.  A.  Pope.  Sterling  Elliot,  the  League 
bicycle  man,  declared  that  the  pneumatic  tire  was  his  inven- 
tion, and  after  his  application  had  been  rejected  by  the  patent 
examiner  and  the  board  of  appeals  in  the  Patent  OHice.  he 
finally  got  his  patent  from  the  Commissioner  himself  and  then 
transferred  it  to  the  Hickory  Wheel  Co.  In  the  meantime. 
pneumatic  tires  for  racing^  rigs  bad  attracted  attention  because 
of  the  remarkably  fast  Lime  made  by  horses  drawing  them  and 
practically  all  ihe  wagon  manufacturers  who  m:ide  such  rig> 
and  the  lighter  wagons  on  which  such  tires  could  be  used  had 
begun  to  manufacinre  them. 

After  the  patent  was  granted  the  Hickory  Wheel  Co.  sent 
out  a  legal  notice  warning  all  the  wagon  makers  that  Ihcy 
weneipfci^Bcf's  31^  warning  all  wagon  users  not  to  use  pneu- 
matic tTfrd  vehicles  unless  they  were  eiluippcd  with  the 
Hickory  wheel.  At  the  same  time  agents  were  sent  around  to 
the  manufacturers  proposing  an  agreement  that  established 
a  royalty  of  $50  on  every  sulky  or  other  pneumatic  tired 
vehicle  made.  These  agents  said  that  the  money  would  not 
be  paid  by  the  manufacturers  but  by  the  purchasers  of  the 
vehicles.  The  proposition  was  made  among  others  to  W.  S. 
Frazier  &  Co..  carriage  manufacturers,  of  Aurora.  They 
decided  to  fight  the  patent,  lliey  refused  the  proposition 
and  went  ahead  making  pneumatic  tired  sulkies.  The  Hickory 
Wheel  Co.  instantly  instituted  proceedings  for  an  injunction 
and  for  damages,  tnd  it  Is  this  suit  that  has  just  been  finally 


determined.  The  case  ms  originally  before  United  Sutcs 
Circuit  Judge  Gros.<icup  in  Chicago.  He  decided  in  i8gB  that 
the  patent  was  invalid  for  want  of  novelty,  and  the  deci«ion  oI 
the  Supreme  Court  sustains  him. 

Willie  all  ibc  manufacturers  of  wagons  and  sulkies  were 
interested  in  the  case.  Frazier  &  Co.  fought  it  alone,  a  MJicnie 
for  a  pool  to  help  tu  defray  the  expenses  falling  through. 
While  the  case  was  before  the  courts  evidence  was  taken  in 
many  States.  It  came  out  that  the  dm  pneumatic  sulky  seen 
in  the  United  States  was  brought  here  by  M.  P.  Kcictiam.  a 
Canadian  banker,  in  i8gi.  Mr.  Kctchara  had  a  dog  named 
Doc,  and  the  sulky  was  hitched  to  this  dog.  which  gave  trot- 
hn^  exliibiiions.  The  sulky  was  practically  a  model  of  the 
pneumatic  tired  sulkies  made  later,  and  alleged  to  infringe 
the  patent  of  the  Hickory  Wheel  Co.  This  original  pneu- 
matic tired  sulky  was  introduced  in  evidence.  Among  the 
witnesses  who  tesiit'ied  in  the  case  were  Robert  Bonner.  J. 
Malc'olm  Forbes.  J.  H.  Sleincr  and  C.  S.  Caffrey. 

The  Supreme  Court,  in  deciding  the  case,  said:  "It  is  a 
bald  aggregation  of  parts,  old  In  the  art,  each  part  operating 
in  the  old  and  usual  way,  without  any  semblance  of  invention 
in  the  mechanical  means  by  which  a  new  or  useful  result  is 
brought  about,  and  even  if  the  combination  were  otherwise 
patentable,  tlic  previous  state  of  the  art  shows  It  was  noi 
new  to  this  patent.  Pneumatic  tires  had  been  used  and  fully 
developed  before  in  connection  with  bicycles,  as  early  a» 
iSgr.  Solid  rubber  and  cushioned  tires  had  been  used  long 
bet'ore  and  were  familiar  to  the  public.  These  and  the  pneu- 
matic lire,  which  n^fw  takes  their  place,  had  also  hetn  used 
upon  small  wheels  of  all  sizes,  such  a«  arc  caMed  for  by  this 
patent." 

1'he  court  called  attention  to  the  fact  that  the  advantage  ol 
pneumatic  lircs  hid  been  pointed  out  by  Thompson,  an  Eng- 
lish inventor,  as  long  aga^Sfi  1S45, 
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LONDON  NOTES. 


London,  March.  5- 

THE  AUTDMUBII.C   CLUB. 

The  annual  meeting  of  the  Automobile  Club  of  Great  Britain 
was  held  on  Monday  last.  The  report  for  1899,  presented  to 
the  meeting,  showed  a  membership  of  586,  being  an  increase 
during  tlic  year  of  206.  The  giiarHiilce  fund  now  uniount.s 
to  £1,521.  After  referring  to  the  Richmond  Show,  the  gen- 
eral work  ol  the  club  was  referred  to,  including  the  formation 
of  a  standing  committee  to  deal  with  matters  of  urgency,  pub- 
lication of  club  notes  and  notices,  and  the  formation  of 
branches  at  Manchester  and  Leicester,  and  in  Scotland  and 
Yorksbire.  Correspondence  with  the  Local  Govcnnucnt 
Board,  the  organization  of  a  Motor  Vehicle  Users'  Defense  As- 
sociation, the  compilation  of  racing  rules,  the  series  of  house 
dinners,  lectures,  tours,  rtins  and  meets,  etc.,  were  all  recalled. 
and  tlie  report  closed  with  a  programme  for  1900  embracing 
the  following  poinis: 

I.  The  lodging  of  petitions  in  Parliament  again.it  bills  which 
miglit  vcxatiously  ret-trict  the  use  uf  motor  vehicles.  2.  Cor- 
respondence with  the  Local  Government  Board  as  to  rec- 
ommendations made  by  county  and  rural  councils  in  respect 
of  motor  vehicles.  3.  The  j.ooo-milc  trial  and  exhibitions. 
4.  I'our  trials  of  100  mites.  5.  Three  days'  trials  of  electrical 
vehicles.  6^  Trials  o(  the  horse-power  of  motors  and  horse- 
power on  road  wheels  of  motor  vehicles.  7.  Whitsuntide  lour, 
an  autumn  tour,  meets,  and  runs.  8.  Meets  at  Hurlingham. 
Randagh  and  Sheen  Ilouse  Clubs,  specially  for  the  training 
of  nervous  hnriw  to  encounter  automobiles  without  fear. 
9,  Race  meetings  (or  motor  tricycles  on  ihe  track,  10.  A 
tour  to  Paris  and  big  race  fur  British  autotnubiles.  11.  The 
appointment  of  hotels  at  which  special  provision  is  made  for 
automobiles.  12.  House  dinners,  lectures,  papers  and  discus- 
sions. IJ.  Special  meet  of  motor  vehicles  and  anntui  dinner 
on  Not.  14. 

THK  FOUTHCOMISO   MOTOR   EXHIRtTION. 

I  have  already  mentioned  that  a  motor  exhibition  is  to  be 
heM  at  the  .\grtculiural  Exhibition,  Islington,  from  April  14 
10  Ji  next,  under  the  control  of  the  Automobile  Club  and  the 
diret.-tion  of  Cordingley  &  Co.  This  is  an  amalgamation  ot  the 
iwii  exhibitions  which  were  held  in  June  and  July  of  last  year, 
anj  promises  to  be  one  of  the  most  im|ioriant  so  far  held  on 
British  soil.  Already  over  80  diderent  firms  have  taken  space, 
including  two  American  firms — the  Locomobile  Co.  and  the 
Riker  Co..  the  latter  represented  by  Messi's.  Shippey. 

IIACI.>G    Sftrii   IM   PRANCX. 

That  the  pace  in  French  races  this  year  is  likely  to  be  a 
"hoi"  one  may  be  gauged  from  the. result  of  the  "Circuit  du 
Sud-Onest"  race,  which  wa.s  run  off  in  the  Pau  district  last 
Sunday.  TJie  winner  was  the  well-known  M.  Rene  de  Knyff, 
who  covered  the  distance  of  335  kilomclers  in  the  extremely 
low  time  of  4  hours  46  minutes  57  seconds  on  very  lieavy 
roads,  or  an  average  speed  over  the  whole  course  of  43^ 
miles  an  hour.  M.  Charron,  the  well-known  chauffeur,  is  re- 
ported to  have  placed  an  order  for  a  special  racing  carriage 
for  the  forthcoming  Gnrdim  Bennett  International  Cup  race. 
It  is  said  that  the  price  for  the  carriage  has  been  fixed  at 
$7,ocx),  and  that  the  builders,  whose  names  have  not  transpired, 
are  under  bond  to  pay  an  indemnity  of  $2,000  if  the  vehicle  is 
not  completed  in  time  for  the  race. 


15 


TC^TS  or   AIK^.CUOLBI>  GASOLINE   MOTORS. 

Mr,  Chast  Sangster,  of  the  Cycle  Components  Co.,  Bir- 
mingham, recently  made  some  tests  ^-ith  air-cooled  motors, 
which  prove  how  unsu:lable  these  engines  arc  for  light  voi- 
turettes,  fitted  with  variable  speed  gear,  however  well  adapieil 
tliey  may  be  for  tricycles.  The  tests  were  made  in  a  shop 
witti  an  ordinary  temperature.  A  slight  blast  from  a  pipe  was 
allowed  to  play  on  the  radiating  fins  of  the  cylinder,  al- 
though it  is  admitted  lh.it  this  artificial  cooling  would  not  be 
equal  to  that  of  rapid  movement  through  the  outside  air  at 
high  speed.    The  following  are  the  particulars  of  the  tests: 

Ten  minutes'  run,  tests  taken  at  first,  fifth  and  tenth  minutes; 
spted  of  motor  between  tests,  1,700  to  jA»  revolutions.  No 
load  between  tests: 

Reralalism.    Wnglit  »>  pao.  KaL  B.H.r. 

First  minute   2.090  JJ  lbs.  .$    lbs.  2.33 

Fifth  minute   1,000  12  lbs.  .3    lbs.  2.11 

Tenth  minute   1.765  la  lbs.  .35  lbs.  2.01 

Ten  minuter'  run.  tests  taken  at  first,  fifth  and  tenth  min- 
utes; H-/2  lbs.  in  pan  carried  through  whole  run: 

Rcvolntiunt.     Woithl  ui  fuiis.  ttel.  KH.P. 

First  minute    3,095  11^  lbs.  .25  2.a8 

Fifth  minute   1,780  ilj^lbs.  .75  1.85 

Tenth  minute 1,710  li^lbs.  1.5  1.65 

^OTOK  CARS   IN   IREt^HO. 

Ireland  is  intensely  conservative  on  the  motor  question. 
A  proposal  lately  mooted  at  Waierford  to  start  a  pubhc  ser- 
vice of  motor  cars  in  the  town  has  aroused  the  local  car 
owners  and  jarvcys.  who  have  decided  to  resist  this  motor 
car  epidemic  to  the  utmost  and  have  called  upon  the  cor- 
poration not  to  grant  the  necessary  licenses,  which  would 
be  detrimental  to  the  interests  of  car  owners,  car  drivers, 
smiths,  farriers,  saddlers,  shop  keepers,  etc. 

LAWSON   RIOROANIZATION    REORGAMZED. 

The  Motor  Manufacturing  Co..  Ltd.,  of  Coventry,  which 
itself  is  a  reconstruction  of  the  Great  Horseless  Carriage  Co., 
Ltd.,  one  of  the  Lawsonian  productions,  is  to  be  again  reor- 
ganixed.  In  a  recent  letter  I  referred  to  the  balance  sheet 
lately  issued  by  the  concern,  showing  a  loss  ol  £18,161.  The 
coTnjwny  h;i5  a  capital  nf  £300,000.  The  new  concern  it  is 
proposed  to  form  will  have  a  similar  capital,  and  present 
shareholders  will  be  allotted  a  number  of  shares  equal  to  their 
present  holding,  but  with  this  difference,  that  instead  of 
being  fully  paid-up  £1  shares,  as  at  present,  they  will  only  be 
credited  with  17  shillings  per  share,  leaving  a  li»b:lily  of  3  shil- 
litig.4  per  share  to  be  paid.  3d.  per  share  on  application,  gd. 
on  allotment  and  the  remainder  when  required,  but  no  call 
to  exceed  i  shilling  per  share,  or  lo  be  called  up  at  intervals 
of  le^s  than  three  months.  Thi>i.  it  is  calculated,  will  provide 
an  additional  £45.000  working  capital.  Tlic  proposal  is  to  be 
submitted  to  the  shareholders  at  a  meeting  on  the  i3ih  inst. 
The  company  has  undoubtedly  an  excellent  plant,  has  pleiKy 
of  rjrders  on  hand,  and  is  turning  nut  practical  carriages,  and 
it  would  be  a  pity  to  see  it  go  under  for  want  of  funds.  That 
this  will  be  the  case  I  do  not  fnr  a  moment  anticipate,  but 
the  fact  that  a  company  originally  promoted  by  the  Ijiwson 
i^roiip  h.is  to  be  reconstructed  twice  during  a  period  of  l*ib 
thjn  five  years  is  not  one  which  tends  lo  inspire  confidence 
in  the  investing  public. 

THS  l.OOG-MILE  TSUU 

III  automobile  circles  here  the  forthcoming  i.ooo-mile  trial 
of   the   Automobile    Club    is    now    the   all-absorbing    topic. 
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Eiiuies  continue  to  be  received  at  a  good  rate,  and  ere  the 
list  closes  it  is  more  than  probable  that  iuUy  lOO  vehicles  wiU 
be  etirolled.  So  tar  73  diilerent  c^riage&,  ranging  truin  the 
two&eated  voiturette  up  to  the  heavy  pubhc  service  waguii, 
have  been  carolled,  and  the  trial  u  being  looked  iorward  to  zs 
hlcely  to  result  in  a  tremendous  impetus  lo  the  horseless 
vehicle  movemeut  in  the  United  Kingdom* 

AhOTllKR   aJ^CONSTlLUCTI0^'. 

Another  company  which  has  iound  it  necessary  to  coll  a 
mctriing  oi  shareholders  lo  consider  a  reconstruction  scheme 
IS  the  London  Motor  Van  8l  Waggon  Co.,  Ltd.,  which,  with 
a  paid-up  capital  of  £161,984,  made  a  probi  last  year  of  £.^3. 
Tins  is  another  of  the  concerns  formed  three  or  fottr  years 
ago  by  the  Lawsonian  group,  the  British  Motor  Syndicate 
holding  10.000  shares,  equal  10  £50,000,  in  return  for  a  license. 
The  reconstruction  proposal,  which  is  to  be  considered  on 
he  i2th  insL,  provides  that  the  holder  of  every  present  fully 

lid  £5  share  shall  be  allotted  four  new  10-shiliing  shares, 
with  only  7  shillings  paid  and  3  shillings  liability  per  share. 
How  the  shareholders  will  receive  this  remains  to  be  seen, 
seeing  that  (or  every  £5  they  only  receive  aH  shillings,  plus 
a  liability  ol  12  shillings. 

THS.  K!>TC01;RT   MOTOa  STAKTER  AND  WATER  COOLER. 

In  your  issue  of  Feb.  21  Mr.  Howard,  of  Buffalo,  refers 
to  the  E^tcourt  motor  starting  device,  recently  described  and 
illustrated  by  a  diagram.  Mr.  Howard  says  "either  the  writer 
dois  not  understand  this  thoroughly,  or  it  is  his  opinion  the 
device  has  never  been  used."  Mr.  Howard  may  put  it  down 
as  the  former,  for  the  other  day  I  saw  Mr.  Estcourt,  who  is 
one  oi  our  ardent  chaufTcurs  here  in  London,  start  his  motor 
quite  easily  from  the  seat.  Indeed  he  now  prefers  to  start 
his  engine  from  the  seat,  rather  than  use  the  detachable  slart- 
iue  handle.  I  am  able  to  send  you  an  illustration  of  the 
device  as  fitted  to  Mr.  Esicourt's  Daimler  carriage,  which 
shows  the  device  quite  clearly.  If  Mr.  Howard  will  read  the 
description  again  he  will  sec  that  it  is  not  the  driver's  pull  on 
the  chain  which  causes  the  motor  shaft  to  be  rotated.  The 
chain  is  pulled  up  its  full  distance,  this  uncoiling  the  spring 
inside  the  drum  on  which  the  chain  is  coiled.  This  done,  the 
driver  suddenly  lets  go  and  it  is  the  tendency  of  the  spring, 
when  the  pull  is  taken  off,  to  assume  its  normal  position  that 
causes  the  rotation  of  the  ratchet  wheel  on  the  motor  shaft,  the 
chain  being  clear  of  this  wheel  when  the  sjiring  has  assumed 
its  normal  position,  lite  illustration  also  shows  the  arrange- 
menr  of  water  cooling  pipes  Mr.  Estcourt  has  fitted  to  his 
carriage  as  a  substitute  for  the  pump,  which  he  has  always 
found  troublesome.  Altogether  80  ft.  of  Clarksoii's  special 
radiating  tube  is  employed,  the  two  large  pipes  across  the  top 
of  the  front  of  the  carriage  also  forming  part  of  the  circuit. 
The  connection  between  the  water  jacket  of  the  motor  and  the 
cooling  device  is  by  means  of  the  three  pipes  seen  at  the  left 
and  one  at  the  right. 
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The  Kuhlstein  Gasoline  Carrias:e. 


IThe  Kuhlstein  Wagenbau  Anstolt.  of  Charlottenburg,  Ber- 
lin, have  lately  buill  a  new  type  of  gasoline  carriage  for  two 
The  motor,  located  at  the  rear,  is  of  the  horizontal  two-cylin- 
der type,  of  5-h.p.,  with  water  jacket  and  electric  ignition. 
Three  speeds  forward — 8,  18  and  27  kilometers  an  hour — and 
a  reverse  motion  are  provided.    The  motor  drives  a  counter- 


shaft  by  belting.  The  countershaft  U  connected  by  a  varia- 
ble gear,  consisting  of  a  train  of  spur  wheels,  to  an  inter- 
mediary shaft,  and  from  the  latter  to  the  rear  axle  by  the  usual 
sprockets  and  chains.  The  carbureter,  which  j«  of  a  special 
type,  is  gravity  fed.  The  motor  and  mechanism  is  all  mounted 
on  a  channel  steel  frame,  spring  suspended  on  the  axles.  The 
wheels  are  of  wood,  with  solid  rubber  tires.  Steering  is  con- 
trolled by  a  long  lever,  the  variable  gear  being  mantruvred 
by  a  vertical  lever  at  the  side  of  the  steering  standard.  The 
body  can  be  quickly  detached  from  the  frame.  The  weight  of 
the  carriage  complete  is  about  1,500  lbs. 

Tlie  postal  authorities  at  Birkenhead  are  reported  to  be 
about  to  inaugurate  some  trials  with  motor  mail  vans. 

The  latest  concern  in  Italy  is  the  Societa  Milanese  d'Auti>- 
mobili,  Isotta,  Fraschini  &  Co.,  which  has  just  been  formed  in 
Milan  with  a.  capital  stock  of  $100,000.  to  manufacture,  repair 
and  sell  automobiles. 

The  introduction  of  electric  cabs  in  the  towns  of  Wuriburg 
and  Nurembourg  is  contemplated.  In  the  former  town. 
where  the  speed  Js  not  to  exceed  9  miles  an  hour,  a  Munich 
firm  has  the  matter  in  hand,  while  in  the  latter  a  Cologne  con- 
cern proposes  to  run  a  number  of  Lohner  carriages. 
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iVUNOK   riENTlUN. 


The  Union  Automobile  Co,,  of  Maryland,  has  been  incor- 
jionud. 

Ground  is  being  broken  for  a  new  motor  -vehicle  iactory  at 
New  Orleans,  La. 

The  United  Suies  Projectile  Co.»  Brooklyn,  N.  Y.,  are 
uiauufactunng  vehicle  motors. 

Frank  Snell,  Waterville,  N.  Y.,  is  putting  the  Enishing 
touches  on  a  gasoline  carnage. 

The  Boston  Woods  Motor  Vehicle  Co.  has  been  incorpo- 
rated, with  $joo,ooo  capital.    Samuel  L.  Powers  la  president 

The  Kensington  Bicycle  Co.,  Bufialo,  K.  Y.,  are  building 
au  addition  to  tlicir  plant  lur  the  manuiacturc  oi  automobiles. 

Twenty-two  licenses  have  been  granted  to  drivers  of  motor 
velucles  in  Chicago.  It  is  said  there  are  53  yet  to  be  exam- 
ined. 

Hiram  T.  Bradley,  an  engineer  of  Oakland,  Cal.,  is  organ- 
izing a  company  there  to  manufacture  gasoline  vehicles  of  his 
invention. 

The  large  electric  vehicle  or  break  mentioned  in  our  Lon- 
don correspondence  of  March  7  was  built  by  J.  M.  Quinby 
8l  Co.,  Newark,  N.  J. 

The  Lunkenbeimer  Co.,  Cincinnati,  O.,  have  recently  added 
to  their  stock  of  valves  an  Angle  Generator  Valve  for  feeding 
gasoline  to  gas  engines. 

The  Conrad  Motor  Carriage  Co.  has  been  organized  at  Buf- 
falo, N.  Y.,  with  $25,000  capital,  by  Julius  Potter.  Frank  P. 
Conrad  and  David  W.  Adams. 

The  Golden  Gate  Park  Commissioners,  San  Francisco,  have 
barred  gasoline  velucles  from  tlieir  domain,  admitting  electric 
and  compressed  air  carriages,  however. 

The  Emerson-Fisher  Co.,  carriage  builders,  Cincinnati,  O., 
who  are  preparing  to  put  out  steam  vehicles,  have  opened  the 
license  question,  which  the  local  authorities  had  not  yet  con- 
sidered. 

It  is  reported  that  the  Winslow  Automobile  Co.  has  pur- 
chased the  H.  D.  Ruas  Agricultural  Works,  Doylestown. 
Pa.  F.  M.  Conley.  of  Philadelphia,  is  the  chief  promoter  of 
the  deal. 

Halcolm  Ellis,  mechanical  engineer,  417  Fine  St,  St 
Louis,  Mo.,  has  built  a  single-cylinder  vehicle  motor,  5x5 
In.,  and  would  like  to  negotiate  with  parties  for  its  manu- 
facture and  sale. 

C.  O,  Hcgeem.  supcrii^tendent  of  Russell  &  Co's  agricul- 
tural works.  Massillon,  O.,  whose  patent  was  described  in  last 
week's   issue,   is   said   to   be   preparing  to   manufacture   his 
vehicle  in  that  town. 
I 

The  Woods  Electric  Vehicle  Co  is  a  new  Wisconsin  cor- 
poration, with  $100,000  capital,  organized  by  F.  L.  Pierce, 
Frank  R,  Bacon  and  Rollin  B.  Mallory  to  operate  electric 
venictes  in  Milwaukee. 

We  have  had  a  number  of  inquiries  for  castings  of  the 
l-h.p.   explosive   motor  described   in   our  Explosive   Motor 
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Number.    The  Lowell  Model  Co.,  Lowell,  Masa.,  arc  pre 

pared  to  furnish  them. 

The  Foster  Automobile  Co.,  Rochester,  N.  Y.,  has  been 
orgaimcd  with  (100,000  capital  to  manufacture  steam  and 
electric  carriages.  The  directors  are  G.  G.  Foster,  Thomas 
H.  Yawger  and  Clinton  D.  Martin,  all  of  Rochester, 

The  Friedman  Automobile  Co.,  recently  organized  at  Cfai- 
cagu,  lit.,  with  $ioo/x»  capiiat  stock,  annouuces  iu  iatention 
to  build  airships  as  a  side  line.  O.  J.  Friedman,  James 
Rosenthal  and  Walter  W.  Robinson  are  the  incorporators. 

The  gasoline  stage  made  by  the  Best  Mfg.  Co.,  San  Leandro, 
Cal,  lor  the  Kem  Automobile  Transportation  Co.  is  reported 
to  have  made  the  trip  from  Oakland  to  San  Francisco,  a  dis- 
tance of  50  miles,  in  2  hours  17  minutes  OQ  JO  cents'  worth 
of  gasoline. 

Oscar  S.  Lear,  a  Columbus,  O.,  bicyde  dealer,  has  con- 
stnicted  a  motor  bicycle  weighing  about  75  lbs.  and  having  as 
auxiliary  power  a  small  two-cycle  gasohne  engine  located  at 
ttie  bottom  bracket  and  provided  with  two  small  fly  wheels. 
He  intends  to  manufacture  it 

It  i«  reported  that  E.  B.  Byington,  H.  M.  Pa«ten  and 
Charles  F.  Walter,  of  the  Lehigh  Valley  Automobile  Co., 
have  ordered  from  the  Cortland  Carriage  &  Cab  Co.  68  omni- 
buses, to  be  put  in  service  at  Atlantic  City,  N.  J.,  and  along 
the  line  of  the  Lehigh  Valley  R.  R.  in  Pennsylvania.  Storage 
batteries  of  the  Electric  Development  Co.,  of  Philadelphia, 
arc  mentioned  as  the  source  of  power. 

The  Denison  Electrical  Engineering  Co.,  New  Haven, 
Conn.,  are  building  an  omnibus  for  Geo.  D.  Jones,  a  livery- 
man of  Torringion  Conn.,  to  carry  nine  pa.ssengers  and  bag- 
gage. The  motor  is  a  12-h.p.  Yale  two-cycle  gasoline  engine, 
an  J  the  vehicle  complete  will  weigh  over  2,000  lbs.  Four-inch 
steel  tires  wilt  be  used  and  grades  of  16  per  cent,  will  be  sur- 
mounted. 

The  Duryca  Power  Co.  has  just  been  incorporated  under 
Pennsylvania  laws  to  build  motor  vcicles  at  Reading  Fa., 
under  the  supervision  of  Charles  E.  Duryca,  in  other  designs 
tliaii  those  turned  out  by  the  Peoria  company.  Among  the 
vehicles  manufactured  will  be  hansom  cabs  for  city  use.  The 
capital  ^tock  is  $100,000,  and  the  incorporators  arc  prominent 
capitalists  and  manufacturers  of  Reading. 

The  Smith  Motor  Co.,  who  have  been  conducting  experi- 
mcnis  in  gasoline  vehicle  motors  for  some  lime  in  Newark, 
N'.  J.,  arc  now  building  a  3-h.p,  motor  for  a  racing  machine 
t'.  be  ridden  by  a  well-known  bicycle  crack,  who  expects  to 
alr&in  a  speed  of  50  miles  an  hour  with  it.  Several  features 
oi  this  motor  have  been  patented,  namely  the  carbureter,  the 
ignition  device  and  the  muffler.  Full  details  will  be  given  in 
a  later  issue. 

Patents  on  a  pneumatic  tire  which  the  inventor  believes 
avoid  infringement  on  the  famous  Tillinghast  single-tube  pat- 
ents have  been  granted  to  F.  A.  Sciberling.  secretary  of  the 
Goodyear  Tire  &  Rubber  Co.,  Akron,  O.  The  tire  is  made  by 
one  process  of  vulcanization  and  is  so  constructed  that  when 
w<irr  out  the  cover  can  be  replaced  by  a  new  one.  It  is 
claimed  to  have  all  the  advantages  of  the  double-tube  tire, 
with  the  economy  in  manufacture  of  the  single-tube  tire. 

The  Wcston-Motl  Co.,  well-known  motor  wire  wheel  and 
.iccessories  makers.  Utica.  N.  Y..  has  been  reorganized  in 
order  to  cope  with  its  growing  business.  W.  C.  Doolittle 
has  taken  the  trcasurcrship  and  Charles  S.  Mott,  ME.,  the 
superintendency  of  the  factory.  F.  G.  Mott  retains  the  presi- 
dency. Another  building  as  large  as  the  one  at  present  used 
will  be  erected,  and  with  new  capital  and  increased  facilities 
the  business  will  be  vigorously  pushed  along  all  the  lines. 
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HETROPOLITAN  ITEMS. 


The  Automobile  Club  of  America  has  selected  the  week 
Irom  Nov.  j  to  lo  for  the  trade  show  which  it  proposes  to 
hold  at  the  Madison   Square  Garden,   New  York. 

The  Consolioaied  Rubber  Tire  Co.,  40  Wall  St.,  have  issued 
a  diagram  showing  the  Huctualions  in  the  price  oi  crude  rub- 
ber during  the  past  seven  years.  It  is  compiled  from  the 
India  Rubber  World. 

The  Auto  Dynamic  Co.  have  leased  the  premises  at  140 
West  Thirty-ninth  St.  and  opened  an  electric  vehicle  em- 
porium under  the  management  ol  A.  L.  Stevens,  formerly 
connected  wtlli  the  Electric  Veliide  Co. 

The  Locomobile  Co.  of  America  will  have  two  exhibits  at 
the  Paris  Exposition  Ihiii  litimmcr,  one  in  the  Champ  de  Mars 
and  the  other  in  the  Automobile  Building  in  Vinccnncs  Park, 
where  (he  motor  vehicle  show  wilt  be  held. 

Feodor  C  Hirsch,  formerly  of  the  Hirsch  Motor  Co.,  is 
now  inventor  and  mechanical  superintendent  for  the  N.  Y. 
Kerosene  Oil  Engine  Co.,  ji  Burling  Slip,  who  are  building 
kcruscnc  engines  from  2  to  10  h.p.  for  marine  purposes. 

Albert  C.  Boslwick,  Alexander  Fischer  and  A,  E.  Schwarti- 
kopf,  of  the  Automobile  Club,  were  ihe  only  ones  who  attempt- 
ed tlie  run  lo  Ardsley  on  Saturday.  Mr.  Uostwick  took  his 
Winton,  Mr.  Fischer,  one  or  the  Automobile  Co.  of  America's 
latest  carriages,  and  Mr.  Schwartxkupf  a  Locumobilc- 

The  Galvanic  Metal  Paper  Co.,  61  South  Washington 
Square,  manufacture  a  metal  packing  which  they  claim  is 
superior  for  piston  and  throttle  rods,  valve  stems,  flanges,  etc.. 
uf  both  steam  an^  oil  engines.  Superheated  steam  pressures 
up  to  750  deg.  F.  arc  said  to  be  successfully  resisted  by  iL 

James  Joyc<.  Jr.,  manager  of  the  New  York  Electric  Vehi- 
cle Transportation  Co.'s  Fifth  Ave.  store,  has  arranged  for 
lectures  to  be  delivered  on  Thursday  evening,  March  22,  at 
the  Knickerbocker  Athletic  Club  by  Harold  H.  Eames  and 
liiram  Percy  Maxim,  engineers  of  ilie  Lead  Cab  companies. 

The  Anhur  Co.,  iSS-tgo  Front  St.,  arc  issuing  a  series  of 
leaflets,  each  specially  devoted  to  a  particular  kind  of  gear. 
They  will  shortly  publish  a  circular  devoted  to  herring  bone 
or  double  helical  gears,  which  they  recommend  for  motor 
vehicles  for  reasons  previously  stated  in  The  Horseless  .\rc. 

"Pbc  elegant  "Sperry"  electric  carriages,  one  of  which 
recently  climbed  the  Fort  Lcc  Hill,  a  sort  of  pons  asinonim 
to  motorists,  arc  on  exhibition  at  the  Manhattan  Storage  Co.'s 
motor  vehicle  station,  213  West  Thirty-second  St.  These 
carriages  are  made  by  the  Cleveland  Machinr  Screw  Co., 
Clcvtlant!,  O. 


COMHUNICATIONS. 


Always  Use  the  Wire  Qauze. 

New  York,  March  18. 
Editor  Horseless  Age: 

I  notice  in  your  ts^ue  of  the  14th  inst.  a  letter  by  S.  asking 
the  cause  of  the  explosion  of  his  carbureter.  He  does  not 
show  in  hb  sketch  the  usual  wire  gatuc  for  preventing  &re 


following  up  the  inlet  pipe  in  case  of  the  valve  not  dosing 
properly.  He  says  the  engine  ran  slowly  just  previous  to  the 
explosion.  This  would  indicate  that  it  was  the  probable 
cause,  for  if  the  valve  did  not  close  tight  the  compression 
would  be  lost  and  cause  loss  of  power;  and  with  the  ^-alve 
partly  open  it  would  only  be  natural  for  the  Rame  to  get 
behind  it  into  the  pipe,  which  contains  a  mixture  of  gas  and 
air.  and  follow  lo  the  carbureter.  All  trace  of  the  valve  trou- 
ble might  disappear  with  the  explosion,  for  if  due  to  any  for- 
cii^^n  substance  getting  under  the  scat  it  would  be  likely  to  be 
blown  out.  The  wire  gauze  shoidd  never  be  left  out.  It  should 
consist  of  about  six  layers  of  fine  mesh  copper. 

HARRY   E.   DEY. 


To  Repair  a  Broken  5haft. 


Kcw  York,  Mardi  la,  jgoo. 
Editor  HorseJess  Age: 

One  way  of  repairing  a  broken  crank  shaft: 

The  crank  of  the  motor  having  been  twisted  and  cracked 
at  the  point  a,  shown  in  Fig.  i,  through  the  breaking  of  a 
connecting  rod,  the  question  was  how  to  repair  the  same. 
.\flcr  some  thought  (he  way  shown  in  Fig.  a  was  adopted. 


u- 


The  bearing  of  the  crank  being  ili  in..  It  was  turned  down 
to  >i(  in.,  as  shown  by  the  dotted  lines.  .\  piece  with  a 
!iilttare  end  was  forged,  this  end  slotted  to  fit  over  Ihe 
crank  and  bored  to  fit  over  the  turned  down  end.  Alter 
being  forced  on  two  holes  were  drilled  and  pins  driven  in. 
.As  the  new  piece  was  made  iH  in.,  the  bearing  was  enlarged 
accordingly,  as  well  as  the  hole  in  the  fly  wheel.  The  re- 
paired crank  shaft  is  now  actually  stronger  than  when  new. 

Jr.  w.  s. 


That  Carbureter  Explosion. 


Philadelphia,  March  17. 
Referring  to  S.'s  inquiry  from  Brooklyn,  dated  March  6. 
as  lo  what  caused  the  explosion  in  his  carbureter.  I  think  it 
was  due  to  the  inlet  valve  not  seating  properly,  which  allowrd 
the  Hame  to  reach  back  into  the  carbureter.  This  cogkl  be 
prevented  by  using  wire  gauze  in  the  pipe  connecttns  the 
carbureter  with  the  cylinder.  W.  C 
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Two  New  French  Voiturettes, 


J.  B.  Cement  &  Co.,  ol  the  Palais  dts  ChaufTrurx,  120 
Boulevard  dc  Courcclica,  Paris.  Itavc  put  out  tlie  "Hole" 
gasoline  two-scatcd  voilurcttc.  Tlie  frame  is  ol  tubular  con- 
struction, while  the  body  is  spring  suspended.  Siccrinjt  is 
cutitrolted  by  a  sloping  tiand  wheel,  wlitlr  the  wheels  arc  ol 
the  suspension  type,  yliod  with  pncuutaiics.  Power  is  supplied 
by  a  a>i-h.p.  Aster  motor  located  in  front,  where  its  air-cooled 
cylinder  receives  a  full  blast  of  air.  The  power  of  the  engine 
is  transmitted  by  a  chain  to  an  intermcdtaiy  shaft,  and  from 
the  latter  10  the  rear  difTerenttal  axle  by  another  chain  cen- 
trally located.  The  second-motion  sprocket  on  the  inter- 
mediary shaft  is  provided  with  a  clutch  arrangement  so  that 
the  motor  can  be  cut  out  from  the  transmission  gear  at  start- 
ing or  in  blocks  in  tratlic  on  the  road.  The  carriage  weighs 
about  4CX)  lbs.  Tlic  lirm  are  also  building  a  similar  carriage 
fitted  with  two  Aster  motors,  giving  nominally  4!^-li.p. 


P=, 
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TlIK  CLEMEHT  GASOUNK  CARRIAUE. 

Messrs.  Clement,  of  Lcvallcis.  Paris,  are  now  manufactur- 
ing a  two-seated  voitureltc  of  the  type  ilhistratcd  herewith. 
The  motor  is  of  Ihe  Dc  Dion  aj'i-h.p,  air-cooled  type,  geared 
direct  to  the  rear  axle  by  a  two  speed  gear.  The  motor  is 
placed  welt  below  the  body  and  the  sides  of  the  latter  are  of 
perforated  material,  to  permit  free  access  of  air  to  the  cylin- 
der. Steering  is  controlled  by  a  sloping  hand  wheel  in  prox- 
imity to  which  all  the  control  levers  are  located.  Tlie  car- 
riage is  capable  of  attaining  a  ma.Yimum  speed  of  20  mites  an 
hour.  It  is  this  type  of  vehicle — the  two-seated  voiturette— 
which  is  doing  much  tu  popularize  ihe  automobile  in  France, 
their  relatively  low  price — the  Clement  vehicle  above  described 
being  priced  at  $600 — bringing  them  within  the  reach  of  a 
large  number  of  people. 


The  Goutallier  Carbureter. 


The  accompanying  illustration  of  a  new  carbureter  for  gaso- 
line motors,  which  has  lately  been  put  on  the  market  by  M. 
Goutallier,  of  Vincenncs,  France,  Is  so  clear  as  to  need  but 
very  brief  description.  The  carbureter  is  attached  to  one  side 
of  the  exhaust  mufllc,  the  latter  fiaving  Exed  to  it  a  hollow 
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piece  projeciing  into  the  carbureting  device.  A  constant-level 
gasoline  lank  is  provided  at  the  extreme  left,  from  which  a 
charge  of  gasoline  is  drawn  by  the  suction  stroke  of  the  motor. 
The  air  inlet  Is  seen  at  the  right  of  this  tank.  The  gasoline 
emerges  from  a  small  nozzle  and  is  sprayed  on  to  the  end  of 
the  above  mentioned  hollow  projection,  the  outer  end  of 
which  is  in  the  form  of  a  grid.  Here  the  gasoline  is  vaporised 
and  becomes  mixed  with  the  air.  tlie  explosive  mixture  pass- 
ing to  the  combustion  chamber  along  a  pipe  in  which  one 
or  more  wire  gauze  disks  to  further  mix  the  vapor  and  air 
arc  introduced.  The  air  inlet  is  provided  with  a  movable  cap 
to  regulalc  the  quantity  of  air  allowed  to  pass.  It  is  claimed 
for  the  new  device  thnt  the  arrangement  adopted  does  away 
witii  the  u-iuat  branch  pipe  through  the  carbureter  from  the 
exhaust,  so  facilitatmg  the  dismounting  of  the  carbureter  when 
necessary,  an  nperation  whicJt  can  be  performed  by  the  re- 
moval of  three  nuts. 


Getting:  Rid  o^  the  Differential. 

Whatever  the  motive  power  employed,  the  differential  is  a 
great  problem  to  the  designer.  Apart  from  the  fric- 
tion loss  of  20  to  25  per  cent,  there  is  a  rapid  wear 
of  nil  its  jiarta.  In  order  to  avoid  its  use  some 
builders  employ  two  motors,  one  for  each  driving 
whtcl.  but  the  Societe  Franchise  d' Automobiles  FJectricquc, 
says  La  France  Automobile,  has  underlaken  to  solve  the 
problem  without  employing  two  motors.  The  niotor  shown  at 
M  is  connected  directjy  or  not,  as  the  case  may  be.  with  the 
driving  axle.  This  driving  axle  turns  and  revolves  the  wheels 
R  R  by  means  of  two  clutches.  D  D,  one  for  each  wheel. 

' — Vt-^ 
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Vi>t  (b  New  X,  kUrdh  &.  Jl 


These  dutches  give  both  forwsrd  uid  reverse,  aad  sue  con- 
trolled by  two  rods  or  chains,  a  a,  attached  to  the  steehag 
standard  d. 

If  we  suppose  the  vehicle  in  motion  and  everything  in  nor* 
nial  position,  and  the  vehicle  makes  a  deviation  to  the  leh; 
then  the  driver  turns  his  steering  rod  to  the  left,  whereupon 
the  rod  or  diain  releases  the  dutch  on  the  IcEt  wheel  and  it 
runs  idle,  and  the  motor  acts  only  on  the  right  wheel,  restoring 
[he  straight  coarse.  IE  the  reverse  is  done  the  vehide  deviates 
to  the  right 

When  the  angular  deviation  of  the  deflection  does  not  ex- 
ceed 10  degs.,  it  is  not  necessary  to  use  the  dutches. 


The  Bourdiaux  Jacketless  Motor. 


An  interesting  jacketless  motor,  the  Bonrdiaux.  is  shown 
in  a  recent  number  of  La  Locomotion  Automobile  It  oper- 
ates on  the  Otto  cycle  and  has  two  cylinders  in  one  case. 
On  the  outside  of  each  cylinder  is  a  deep  hdical  groove  in 
which  arc  screwed  washers,  F  F'.  of  copper  or  aluminum,  the 
■nside  diameter  of  which  corresponds  with  the  diameter  of 
the  groove  in  the  cylinder.  A  radial  notch  is  made  at  a  point 
in  the  inner  edge  of  each  washer  so  tliat  by  spreading  the 
sides  of  this  notch  to  a  height  equal  to  the  dcpih  of  the  helix 
one  is  able  to  screw  the  washer  in  place.  In  order  to  allow 
for  the  difference  in  expansion  of  the  various  metals  employed 
the  washers  are  given  a  certain  tension,  both  on  the  outside 
of  the  cylinder  and  in  the  helical  groove.  In  this  manner  the 
close  contact  necessary  for  the  proper  cooling  of  the  cylin- 
der is  obtained  between  the  ribs  and  the  cylinder. 
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HOUROIAUX   MOTOR. 


The  motor  has  two  pistons,  but  only  one  crank  shaft.  In 
tJie  right-hand  cylinder  A  (sec  Fig.)  the  piston  L,  by  the 
connecting  rod  M.  acts  directly  on  the  shaft,  while  the  pis- 
ton of  the  cylinder  A'  transmits  its  energy  to  the  same  rod 
M  by  a  gearing  composed  of  the  two  rods  O  and  O',  con- 
nected by  the  compersab'ng  balance  P.  Vibration  is  said  to 
be  materially  reduced  in  this  manner,  the  moving  mechanism 


IS  simplified  and  the  cooling  of  the  two  cylinders  is  ctaimcd 
to  be  easier  than  if  one  cylinder  of  the  same  power  were  used. 
With  a  cyUnder  diameter  of  aH  in.  and  a  stroke  of  sK  ui> 
and  a  weight  of  ^s  lbs.,  the  inventor  claims  to  obtain  3'h.p. 
at  2,000  revolutions.  The  movable  caps  B  B'  are  provided 
wiih  cast  radiating  ribs  held  in  place  by  the  standards  D  O' 
and  the  cross  piece  £,  secured  by  the  screw  nut  E'.  G  is 
the  admission  valve  of  the  cylinder  A,  and  H  is  the  exhaust 
valve,  mechanically  operated  by  a  tappet,  S.  and  a  cam  shaft 
driven  by  gears  R  and  Q.  Tlic  valves  G  and  H,  the  passage 
K'  for  the  admission  and  cxhaost  of  the  gas,  and  the  cxhMusi 
port  K  are  of  ample  dimensions  and  have  no  obstructions. 

Ignition  is  electric,  the  device  being  located  at  i  between  the 
two  valves  G  and  H.  The  spark  is  produced  by  contact  be- 
tween the  terminals  V  V  V  of  the  distributing  box  T.  By 
making  this  box  (urn  on  its  center  the  position  of  the  three 
contact  points  can  be  changed  at  will  and  the  point  of  igni- 
tion thus  regulated. 

There  is  a  regulator  acting  upon  the  tappet  S,  raising  the 
exhaust  valve  H.  which  reduces  the  speed  of  the  motor 
through  the  valve  H.  The  valve  remains  closed  and  the 
motor  slows  down.    This  affects  both  cylinders  if  necessary. 


Pho5phorizing  Hetals. 


A.  member  of  the  old-established  firm  of  E.  A.  Williams 
&  Son,  brass  founders,  of  Jersey  City,  N.  J.,  recently  said 
to  a  representative  of  The  Horseless  Age: 

"Few  founders  understand  the  art  of  thoroughly  phos- 
phorizing  metals.  When  they  are  improperly  phospborlEed 
the  phosphorus  acts  more  as  a  detriment  ttian  a  benefit,  on 
account  of  the  difference  in  expansion  of  ordinal?  metaJs 
and  phosphor  bronze. 

"It  has  been  a  custom  and  practice  among  the  smaller 
founders  cither  to  substitute  a  hard  composition  for  phos- 
phor bronze  or  to  attempt  to  manufacture  and  furnish  the 
real  article  themselves,  and  make  an  utter  failure  of  it.  Many 
of  them  actually  believe  tliat  the  phosphorus  enters  into 
combination  with  the  metal,  when,  as  a  matter  of  fact,  it  is 
only  held  in  suspension,  the  same  as  lead  in  any  copper  and 
tin  combination.  Lead  added  to  a  tin  and  copper  mixture 
docs  not  mix,  but  is  held  in  suspension,  and  when  the  melt- 
ing point  is  raised  to  a  point  above  that  of  lead  the  latter 
metal  will  ooze  out  through  the  pores.  When  phosphorus  is 
once  held  in  suspension  it  is  next  to  an  Impossibility  to 
remove  it,  and  it  can  only  be  done  chemically." 


Auto  Safety  Oilers. 


As  manufacturers  who  desire  to  keep  abreast  of  the  times 
the  U  T.  Hungerforcl  Brass  &  Copper  Co..  12!  Worth  Si.,  N.  Y., 
have  not  been  unmindful  of  the  possibilities  of  the  motor 
vehicle.  They  have  designed  for  this  trade  a  special  oiler 
called  the  Auto  Safety  Oiler,  which  takes  up  little  space,  will 
not  leak  and  has  a  spout  long  enough  to  reach  any  part  of 
(he  machinery. 

The  spout  is  so  arranged  as  to  be  easily  drawn  out  of  the 
oil  well,  extending  ^I'i  in.  beyond  it,  reaching  any  part  ol  the 
marhtne  without  difficulty.  To  close  the  otler  the  spout  is 
pushed  back  over  a  rod  attached  to  the  spout,  and  acting  as  a 
valve  prevents  the  escape  of  oil.     Ai  a  further  precaution 
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asaiast  leakage,  the  scrtw  head  is  packed  aotid  with  leather 
washers,  makingr  it  absolutely  impossible  for  the  ml  to  pass 
through. 

They  are  the  sole  manufacturers  of  this  oiler  under  patents 
granted  by  the  different  governments,  and  intend  making  them 
in  various  patterns,  both  in  brass  and  tin,  plain  and  nickel 
plated. 

The  flclnnerney  Sparking  Dynamo, 

The  great  activity  in  the  field  of  gas  and  gasoline  engine 
improvement  is  nowhere  belter  demonstrated  than  in  the 
interest  manifested  by  electrical  inventors  in  the  ignition 
problem.  It  has  been  said  that  a  gas  engine  is  a  spark  with 
an  engine  built  around  it.  and  it  is  now  generally  admitted  that 
the  ignition  problem  outweighs  all  others  connected  with 
the  perfection  of  gasoline  vehicle  motors.  Batteries  and  dy- 
namos for  this  special  work  arc  now  beginning  to  appear  by 
the  score,  inventors  seeking  to  overcome  the  objections  that 
have  been  met  with  in  applying  both  of  these  devices  to  this 
service.  Many  of  the  dynamos  tested  have  proved  trouble- 
some by  reason  of  the  burning  out  of  the  armatures,  the 
wearing  of  the  brushes  and  the  difTicully  of  timing  the  spark 
so  as  to  get  the  best  results.  One  of  the  most  recent  of 
inventions  which  aim  to  overcome  these  difliculties  is  the 
dynamo  invented  by  Benjamin  Mclnncrney  and  now  being 
marketed  by  Thos.  Kane  &  Co.,  of  Chicago,  111. 
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It  consists  of  two  parts,  a  permanent  magnet  and  a  keeper. 
The  permanent  magnet  is  preferably  boiled  to  a  part  of  the 
frame  and  the  keeper  is  attached  to  the  fiy  wheel,  and  in  the 
natural  revolution  of  the  engine  it  passes  within  i-i6  in.  of 
the  magnet  in  such  a  relative  position  that  a  spark  is  given 
Inside  of  ihc  engine  to  ignite  the  gas.  The  permanent  magnet 
consists  of  a  series  of  laminated  plate.i  and  in  contact  with 
each  end  is  a  pole  piece  consisting  of  a  scries  of  laminae,  which 
are  bent  to  a  U  shape,  one  limb  in  contact  with  the  end  of  the 
permanent  magnet  and  the  oiher  limb  projecting  at  right 
angles  to  the  plane  of  the  permanent  magnet  and  having 
wound  around  it  a  coil  of  wire  which  connects  with  the  coil 
upon  the  other  pole  piece  and  is  in  circuit  with  the  sparking 
device. 

The  keeper  consists  of  a  terics  of  laminae  bolted  to  the  fly 
wheel  at  any  suitable  point.  In  the  operation  of  the  engine 
the  keeper  first  travels  from  (he  toe  of  the  permanent  mag- 
net toward  the  pole  end.  In  consequence  of  this  arrange- 
ment there  is  practically  a  short  circuit  of  the  permanent 
magnet  through  the  keeper  as  the  latter  travels  over  the 
magnet,  which  tends  to  remove  the  flux  from  the  pole  pieces. 


MCINNSRNEV   SPARKIHG  DTNAMO. 

This  lowers  the  f?ux  in  the  pole  pieces  to  the  lowest  prac- 
tical extent  just  prior  to  increasing  it  to  a  maximum,  so  that 
the  rate  of  increase  is  very  rapid,  and  as  the  generation  of  the 
current  depends  on  the  rapidity  and  magnitude  of  the  change, 
currents  of  much  greater  energy  are  secured.  As  the  change 
takes  place  during  the  passage  of  the  keeper  across  the  gap 
between  the  pole  pieces  and  the  ends  of  the  permanent  mag- 
net.  the  time  during  which  the  change  is  developed  can  be 
varied  by  varying  the  extent  of  the  gap  so  as  to  adapt  the 
generator  to  engines  in  which  there  are  variations  in  the 
timing  of  the  sparking  device. 

It  will  be  seen  by  this  description  that  the  Mclnnerney 
generator  has  no  moving  or  wearing  parts.  The  passing  of 
the  keeper  over  the  magnets  strengthens  them  to  their  max- 
imum point  and  there  is  claimed  to  be  no  deterioration  in  use. 
The  keeper  is  attached  on  the  fly  wheel  in  such  a  relative  pnsi- 
tion  as  to  give  the  spark  at  the  proper  time  inside  of  the 
cylinder.  If  the  engine  is  constructed  with  two  or  more 
cylinders,  an  equal  number  of  keepers  are  required.  While 
there  is  no  change  in  the  construction  of  the  permanent 
magnet,  the  generator  is  so  constructed  that  the  coils  are 
water  proof  and  the  spark  ts  not  affected  by  oil  or  water. 

The  cnrrent  given  by  the  generator  is  said  to  be  sufficient 
to  give  a  spark  to  start  the  engine  without  the  use  of  the 
battery  at  slow  speed,  and  as  the  engine  increases  in  velocity 
a  larger  .^ipark  is  generated,  so  that  It  can  be  used  on  high 
speed  cneines  without  any  deterioration  in  its  life. 

Thos.  Kane  &  Co,  state  that  this  generator  has  been  suc- 
cessfully used  for  two  years  on  the  Otto  and  similar  types  of 
engines  for  stationary  purposes  and  on  marine  and  motor 
vehicle  engines  of  two  and  (our  cycle  type,  and  that  it  ha% 
been  out  under  the  most  severe  tests,  submerged  in  water 
and  oil,  and  mnning  under  load  hoar  after  hour  without  miss- 
ing a  spark.  It  is  fully  covered  by  patents  In  the  United 
Stales  and  England,  as  well  as  in  foreign  coanlries. 


The  Automobile  Oub  of  Great  Britain  has  passed  a  new 
rule  in  regard  tn  reckle'ts  driving.  Any  member  guilty  of  such 
conduct  may  be  called  before  the  committee  and  cautioned. 
suspended  or  required  to  resign,  according  to  the  gravity  of 

the  offense. 

l¥lrOURTOWJirFROM'TOUII  FRIENDS, 

will  you  solicit  subscriptions  for  Tut 
HORSXLESS  Ace  on  a  commission  basis? 
If  so,  write  the  Editor. 
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UNITED  STATES    PATENTS. 


No.  644,951— Internal  Combustion  Engine— John  E.  Thorn- 
ton, of  Altringham,  and  James  P.  Lea,  of  Manchester,  Eng- 
land-   Application  filed  Aug.  i,  1898. 

The  invention  relates  to  heavy  oil  engines.  Fig.  1  is  a  sec- 
tional elevation;  Fig.  a,  a  sectional  plan  on  line  x  x.  Fig.  i; 
Fig,  3,  a  side  elevation;  Fig.  4,  an  end  view  o(  eccentric  g 
and  pawl  R  for  actuating  same. 

The  cosing  or  casting  .\  comprises  a  cylinder,  B.  in  which 
the  piston  D  works;  a  closed  or  air-tight  chamber,  C,  in  which 
the  crank  E  rotates;  a  second  or  auxiliary  cylinder.  F.  with 
a  piston,  G,  and  a  combustion  chamber.  H,  with  a  vaporizer 
or  charge  heater  of  .special  type. 

The  main  or  working  cylinder  B  is  separated  or  divided 
from  the  air  chamber  C  by  the  piston  D  and  is  connected 
thereto  by  the  ports  c,  through  which  air  compressed  in  the 
dumber  C  can  at  a  certain  position  in  the  stroke  of  the  pis- 
ton D  pass  into  the  cylinder  B. 

At  the  side  of  the  main  cylinder  B  is  placed  a  secondary  or 
auxiliary  cylinder,  F,  which  communicates  with  the  main 
cylinder  B  an<l  the  air  chamber  C  by  the  ports  c  and  c*.    It 
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is  also  in  connection  with  the  outer  atmosphere  by  the  port  (. 
The  piston  G  is  moved  to  and  fro  in  the  cylinder  F  by  an 
eccentric  g  and  connecting  rod  G'. 

The  main  cylinder  at  the  end  remote  from  tlic  crank  is 
connected  witli  or  opens  into  a  combustion  or  ignition  cham- 
ber H.  at  the  other  end  ol  which  is  a  port.  h.  closed  by  a 
valve,  L,  of  the  usual  disk  type,  on  the  end  of  a  reciprocating 
valve  rod  L',  by  which  it  is  opened  and  closed. 

In  the  combustion  or  explosion  chamber  H  is  placed  a 
charge  heater.  K,  consisting,  essentially,  of  a  block  or  piece 
of  mcial  with  a  number  of  passages,  k,  which  present  a  large 
surface  to  such  gases  as  pass  through  it  in  cither  direction, 
l^c  capacity  of  these  passages  is  small  compared  to  Lhe 
contcjiLs  of  llic  main  cylinder.  The  charge  heater  K  is  so 
constructed  and  arranged  or  placed  that  it  absorbs  heat  from 
the  intcusely  hot  gases  which  are  in  it  during  the  working 
stroke  of  the  main  piston,  and  thus  it  may  assume  a  tem- 
perature considerably  higher  than  that  of  its  working  charge 
when  fully  expanded.  The  expanded  charge,  as  it  leaves  the 
cylinder,  passes  through  the  charge  heater  and  carries  off 
any  excess  of  heat.  Thus  in  ordinary  work  Oic  charge  healer 
cannot  fall  in  temperature  lower  than  that  of  the  fully  ex- 
panded charge  at  its  moment  of  exhaust  and  cannot  rise  very 
much  above  it.  Thr  charge  heater  is  thus  maintained  at  a 
practically  uniform  temperature.  Finely  divided  oil  mixed 
with  a  small  amount  of  air  is  drawn  through  the  charge 
heater  and  healed  thereby  to  vaporize  the  oil.  The  heat  thus 
abstracted  is  more  than  replaced  duritig  the  subsequent  ex- 
plosion or  working  stroke. 

The  spindle  or  rod  L'  of  the  exhaust  valve  L  is  fitted  with  * 
a  piston  valve,  Nf,  which  opens  and  closes  the  exhaust  port  U 
so  that  the  port  h  serves  both  for  exhaust  and  the  admission 
oi  part  of  the  frcsli  charge.  The  oil  enters  from  a  pipe;  N, 
connected  with  the  oil  supply,  through  a  nozzle  n  into  the 
ports  n',  into  which  air  is  admitted  through  the  port  n*.  The 
exhaust  gases  in  escaping  pass  through  the  charge  inlet  port 
or  nozzle  h.  which,  extending  over  port  n',  is  similar  in  its 
acittm  to  an  injector,  thereby  preventing  the  exhaust  traveling 
down  the  inlet  port, 

The  exhaust  valve  L  is  actuated  by  a  cam.  O.  of  suitable 
sliape  on  the  crank  shaft  e.  and  a  spring,  o',  on  the  spindle 
through  a  lever,  O'.  pivoted  to  the  side  of  the  casing  .A,  willi 
an  adjustable  arm,  o,  which  engages  the  end  of  the  valve 
rod  V. 

The  crank  E  is  situated  in  the  air  chamber  C  and  is  con- 
nected to  the  piston  by  the  crank  rod  E'.  being  actuated  or 
rotated  in  the  usual  w:iy  therefrom,  the  rotary  movement 
being  transmitted  to  the  fly  wheel  W  on  the  crank  shaft  c 
The  side  of  the  chamber  C  is  made  wilh  a  cover.  C.  through 
which  the  ct.mk  disk  E  is  Inserted  In  position.  At  the  oppo- 
site side  of  the  chamber  is  a  small  shaft  or  spindle.  P,  rotated 
as  the  crank  rotates  by  a  drag  link  or  connecting  link,  p, 
fitted  to  the  crank  pin.  v. 

The  eccentric  g.  by  which  the  auxiliary  piston  G  is  actuated. 
is  free  to  rotate  around  tfie  shaft,  and  at  one  side  is  fitted  with 
a  U'ss  with  a  ratchet  notch,  g*.  therein.  In  the  notch  g'  a 
pawl  or  catch.  R,  carried  around  by  the  spindle  P.  engages 
and  rotates  the  eccentric.  Should  the  pawl  R  be  thrown  out 
of  engagement,  the  i>iston  G  ceases  to  act. 

On  the  end  of  the  spindle  P  is  placed  a  governor.  S.  which, 
as  the  speed  varies,  n»ovc«  the  pivoted  lever  S'  tn  and  fro  and 
Willi  it  the  sliding  piece  s.  with  a  projection,  s'.  When  the 
engine  is  running  at  normal  speed,  the  projection  *'  nn  the 
sliding  piece  »  i»  clear  of  the  p.iwl  R ;  but  when  ntnning  at  an 
excessive  speed  the  balls  of  the  governor  S  expand  and  movt 
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FIG.  4 


FIG.  3 

*thc  sfiding  pivce  s  until  the  projection  a'  engages  the  tail 
piece  ai  the  pawl  R  and  throws  it  out  of  the  notch  g'. 
thus  allowing  the  main  piston  D  to  maire  a  stroke  without  the 
auxiliary  piston  G  being  moved. 

The  piston  G  stands  when  stopped  by  the  governor  at  the 
bottom  of  its  stroke,  so  a^  to  leave  port  V  open  and  the  crank 
chamber  open  to  the  atmosphere. 

Tlie  auxiliary  piston  G  performs  the  double  function  of  a 
valve  to  admit  air  to  the  air  chamber  C  and  to  draw  the  charge 
of  oil  and  air  into  the  main  cylinder  B. 

The  operation  of  the  engine  is  as  follows:  In  the  position 
shown  in  the  drawings  the  main  piston  D  has  nearly  com- 
pleted its  working  or  power  stroke.  The  exhaust  valve  L  is 
open,  and  ihe  auxiliary  piston  G  is  near  the  end  of  its  inward 
stroke,  and  the  main  piston  has  compressed  the  air  con- 
tained in  the  air  chamber  C.  -As  soon  ss  the  exhaust  valve  L 
is  opened  the  heated  gases  of  combustion  pass  through  the 
charge  heater  K.  carrying  ofT  any  excess  of  heat  from  it 
befnre  passing  the  exhaust  valve  L,  leaving  the  charge  heater 
K  at  a  high  temperature,  as  previously  described.  The  Com- 
pressed air  in  the  chamber  C.  as  soon  as  the  upper  ends  of 
the  port.s  c  c'  are  uncovered,  passes  through  them  into  the 
main  cylinder  B  and  expels  the  remaining  products  of  com- 
bustion which  have  not  escaped  of  their  own  pressure.  As 
the  piston  D  travels  farther  the  tower  ends  of  the  ports  c  c' 
are  dosed  by  it.  thus  shutting  off  the  crank  chamber  from  the 
cylinder  during  the  suction  stroke  of  the  auxiliary  piston  G. 
At  the  same  time  the  piston  valve  M  on  the  exhaust  valve 
spindle  L'  is  raised  and  closes  the  exhaust  port  I  and  the  aux- 
iliary piston  G  moves  on  sharply  on  its  outward  stroke.  Tlie 
outward  stroke  of  the  auxiliary  piston  G  draws  a  charge  of 
oil  and  air  through  the 'port  h  and  charge  heater  K  into  the 
interior  of  the  main  cylinder  before  the  main  piston  move^ 
sufficiently  far  on  i^s  return  stroke  to  close  the  upper  end  of 
the  port  c'.  Tlic  exhaust  valve  L  is  then  closed  by  the  opera- 
lion  of  the  cam  O  on  the  crank  shaft  and  the  spring  o'.  and 
the  main  piston  D  continues  its  return  stroke,  compressinj; 
the  charge  and  drawing  atr  into  the  chamber  C  through  the 
port  r,  which  has  been  uncovered  toward  the  close  of  the 


outward  stroke  of  the  piston  G.  The  combustible  part  of 
the  charge  is  thoroughly  heated  and  vaporized  by  the  charge 
heater  K  as  it  is  drawn  in,  and  at  the  completion  of  the  com- 
pression  stroke  of  the  main  piston  it  is  ignited  and  exploded, 
<iriving  the  main  piston  again  forward.  The  auxiliary  piston 
G,  conmiencing  its  return  stroke,  closes  the  port  V  as  the 
main  piston  approaches  the  completion  of  its  compressing 
stroke.  While  the  main  piston  is  dwelling  at  its  Inner  dead 
center,  the  piston  G  makes  the  greater  part  of  its  rettu-n 
stroke,  forcing  the  air  in  the  cylinder  'F  into  the  air  chamber 
through  tlic  port  f.  thus  increasing  the  amount  of  air  com- 
pre<ised  therein,  which  at  the  end  of  the  power  stroke  rushes 
into  the  cylinder  to  force  or  sweep  out  the  remaining  exhaust 
gases.  The  governor  ads  by  stopping  the  movement  of  the 
auxiliary  piston  G  in  such  a  position  for  one  or  more  strokes 
when  the  speeii  is  so  high  that  air  cainiut  be  compressed  in 
chamber  C.  and  also  preventing  the  drawing  of  a  charge  into 
the  cylinder  B. 

When  the  vehicle  is  in  use.  or  to  start  the  same,  the  oper- 
ator pushes  forward  on  the  upper  end  of  the  operating  handle 
l6,  and  in  so  doing  draws  the  connecting  rods  23  forwardly, 
thctcby  actuating  the  rheostat  arms  of  the  motor.  The  motors 
being  thus  started  will  rotate  in  the  usual  manner,  and  as  a 
result  thereof  the  gear  wheels  6  will  be  rotated  to  drive  the 
rear  wheels  of  the  vehicle  forward.  .\s  the  motors  operate  at 
the  same  speed,  the  rear  wheels  will  be  driven  forward  at  the 
same  speed,  and  consequently  the  vehicle  will  travel  for- 
wardly  in  a  straight  line. 

Wheti  it  is  desired  to  turn  the  vehicle,  the  operator  en- 
gages the  handle  21  and  inovcs  the  same  forwardly  or  rear- 
wardly,  corresponding  to  ihc  direction  in  which  it  is  desired 
to  turn,  and  this  movement  rotates  the  sleeve  30  upon  the 
operating  handle  18,  and  the  arms  23,  carried  by  said  sleeve 
30,  will  be  thrown  into  an  angular  position  relative  to  the 
transverse  position  usually  occupied  by  said  arms,  and  this 
movement  necessarily  brings  one  of  the  rheostat  arms  for- 
wardly and  moves  the  opposite  arm  rearwardly,  thus  increas- 
ing the  speed  of  one  motor  and  proportionately  decreasing 
the  speed  of  the  opposite  motor.  Thus  one  of  the  rear  wheels 
of  the  vehicle  will  be  driven  at  a  greater  speed  than  the  oppo- 
site wheel  and  said  vehicle  will  be  turned.  When  the  vehicle 
is  running,  the  front  wheels  thereof  act  as  caster  wheels  and 
w>ll  correspondingly  follow  all  the  movements  of  the  rear 
wheels  of  said  vehicle,  and  owing  to  the  location  of  the 
?ipring  8  in  the  shafts  that  carrj*  the  front  wheels  the  front 
pontnn  of  the  vehicle  will  ride  easily  ati<l  there  will  be  no 
great  shock  or  vibration  as  said  wheels  pass  over  a  rough 
portion  of  the  road. 

No.  ^144,950— Motor-Driven  Vehicle.— John  E.  Thornton 
an  1  James  P.  I-ca,  Altringham.  England.  Application  filed 
Dec.  29,  1897. 

In  Tig.  4  the  invention  ts  shown  applied  to  a  four-wheel 
carriage,  the  body  of  which  may  be  of  any  shape  or  design. 
In  this  ca«c  the  frame  D  is  provided  preferably  with  only  the 
single  driving  wheel  K,  as  the  front  wheels  of  the  carriage 
serAC  for  steering  and  turning.  One  end  of  the  frame  D  is 
connected  to  the  b."ick  axle  by  connecting  rods  or  links,  d".  and 
the  itthcr  end  is  attached  to  the  body  of  the  vehicle  by  Ihe 
two  jointed  levers  or  bracket  arms  ^^.  and  one  end  of  the 
levcTh  M  being  attached  I"  the  frame  D  and  the  other  end 
to  the  vehicle.  Between  the  ends  of  each  of  the  jointed  levers 
M  is  inserted  pneumatic  spring  G,  the  tension  of  which  io 
regulated  by  Ihc  anumut  nf  inflation.  Instead  of  the  pneumatic 
spring  a  volute  spring,  as  in  Fig,  i,  may  be  employed.  For 
four-wheeled  vehicles  we  prefer  the  arrangement  shown  In 
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Fiff,  4;  but,  if  desired,  the  position  of  the  frame  D  nuy  be 
reversed,  as  shown  in  Fig.  i,  the  levers  M  being, connected 
with  the  back  axle.  The  driving  wheel  is  actuated  from  the 
motor  C  by  the  chain  c  or  other  gearing.  The  vehicle  is 
steered  by  the  two  front  wheels  B,  which  are  swiveled  by  a 
quadrant,  S,  which  is  rotated  in  either  direction  by  a  pinion 
rod,  9,  and  handle  or  lever,  P.  A  hand  lever,  R,  and  con- 
necting rod,  r,  control  the  motor  C,  and  a  brake  IcTcr,  T, 
operates  the  brake  t'. 

In  either  arrangement  the  motor  and  driving  wheel  may  be 
permanently  connected  with  the  vehicle  to  be  driven,  or  tlie 
motor  and  driving  wheel  may  be  detachable  from  and  attach- 
able to  each  of  several  vehicles. 

No.  644,798 — Internal  Combustion  Engine. — Arthur  J. 
Frith,  of  New  York.  N.  Y.,  assignor  to  the  Diesel  Motor 
Co.  of  America,  of  New  York.  Application  filed  OcL  23, 
1890.  ■•     I 

This  invention  relates  to  improvements  in  internal  combtis- 
tion  motors  ol  the  Diesel  type.  These  engines  work  on  a 
four-stroke  cycle,  an  follows:  The  combustion  of  fuel  in- 
jected from  the  fuel  valve  gives  a  pressure  on  the  inward 
stroke  of  the  piston.  On  the  next  outward  stroke  the  waste 
gases  or  products  of  combustion  are  expcllcct  from  the  cyl- 
inder. On  the  next  Inward  stroke  the  cylinder  fills  with  fresh 
air  drawn  in  from  the  atmosphere.  This  air  is  compressed 
on  the  succeeding  outward  stroke  to  a  temperature  sufficient 
to  ignite  the  fuel,  which  is  now  injected  from  the  fuel  valve. 
Combustion  of  the  mixture  of  air  and  fuel  then  ensues  and 
the  cycle  recommences.  Fnr  the  successful  operation  of  these 
engine*  it  is  e.isential  that  the  temperature  attained  by  the 
air  In  the  cylinder  during  the  period  of  compression  on  the 
fnnrth  stroke  of  the  cycle  be  hleh  enough  to  cause  iirnitton 
of  the  fuel  when  injected  from  the  fuel  valve.  It  is  also  im- 
portant that  on  the  introduction  of  the  fuet  uniform  and 
rnmplete  combustion  shall  take  place  as  quickly  as  possible 
Owing  to  the  large  amount  of  relatively  cooler  metallic  sur- 
face to  which  the  air  is  exposed  at  this  point  and  the  proxim- 
ity of  the  usual  water  jacket,  the  loss  of  heat  between  the  time 
of  compression  and  that  nf  the  admission  of  the  fuet  may 
heromr  so  great  as  to  preclude  a  proper  ignition.  This  may 
he  compensated  for  hv  an  excessive  compression,  but  only 
at  the  exornse  of  additional  energy. 

Tn  the  German  enoircs  it  has  been  the  practice  to  simply 
com«rr««  the  air  in  the  top  of  the  cvlindrr.  thus  forminir  1 
rvllndrica!  hodv  rif  air  rrpo^pd  to  the  cnmhlned  cooling  effect 
nf  thr  entire  cvlindrr  end.  the  piston  face,  and  a  strip  around 
the  r\*tinder  enual  In  len0h  to  the  cirrnmfrrence  of  the  c>*I- 
inder  and  in  width  to  the  distance  between  the  cylinder  head 
mnd  the  pliton  face  at  the  outer  limit  of  the  stroke.    A«  the 
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strip  last  mentioned  is  usually  backed  by  a  water  jacket,  it  is 
readily  apparent  tliat  the  construction  gives  a  very  large 
amount  of  cooling  surface  per  cubic  inch  of  inclosed  air. 
Now  it  is  evident  that  if  the  metallic  surface  to  which  the  air 
is  exposed  can  be  diminished,  the  detrimental  cooling  eflFect 
will  be  considerably  lessened;  and  the  objects  of  my  im- 
provements are  to  provide  a  clearance  space  in  the  cylinder 
of  less  suKace  area  than  has  been  hitherto  employed  and  to 
afford  facilities  for  the  rapid  introduction  and  ignition  of  the 
fuel.  Other  advantages  will  be  apparent  from  the  specifica- 
tion. 

Fig.  I  represents  a  longitudinal  section  through  the  head 
end  of  an  engine  cylinder  passing  through  the  axis  of  the 
admission  port,  the  section  being  taken  on  line  i  i  of  Fig,  2, 
the  crank  end  of  the  cylinder  and  adjacent  parts  of  the  engine 
being  broken  away.  Fig.  2  is  a  longitudinal  section  at  right 
angles  to  Fig.  i  on  line  2  2  of  Fig.  i.  Figs.  3  and  4  show 
modifications,  the  scale  being  reduced. 

A  is  the  cylinder,  B  the  piston,  C  the  admission  port,  D  the 
fuel  valve,  E  the  water  jacket.  G  the  safety  valve,  H  the  air 
admission  valve,  and  K  the  escape  valve,  of  an  engine  of  the 
Die.iel  type.  In  the  ordinary  engine  a  considerable  clear- 
ance is  left  between  the  face  of  the  piston  smd  the  internal 
face  of  the  cyiinder  head.  In  this  engine  the  piston  face  at 
the  outer  limit  of  the  stroke  is  brought  in  substantial  contact 
with  the  cylinder  head  (see  dotted  lines  in  Figs,  i  and  2).  so 
as  to  give  practically  no  clearance  at  that  point.  Air  space  is 
provided  for,  however,  by  forming  in  the  face  of  the  piston  a 
groove  or  channel,  F.  preferably  semi-conical  In  shape  (see 
Fig.  1).  its  axis  In  a  plane  passing  through  the  axis  of  the 
admission  port,  with  the  larger  end  of  the  cone  nearest  such 
port.  When  the  piston  is  at  the  top  of  the  stroke  this  channel 
F  aligns  with  the  port  C,  and  the  entire  body  of  compressed 
air  is  concentrated  in  this  temporarily  formed  chamber  or 
tunnel.  As  is  apparent,  a  much  less  area  of  cooling  suffice 
is  exposed  per  unit  of  cubical  contents  of  air  than  in  the 
ordinary  form  of  clearance  space. 
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The  fuel  cmergres  from  the  fuel  valve  D  in  a  spray  or  jet 
of  more  or  less  conical  shape  and  is  at  once  surrounded  by 
compressed  air  of  a  tempcraiure  considerably  above  its  igni- 
tion point,  its  primary  contact  being  with  the  very  hottest 
portion  of  such  air — namely,  the  central  portion.  Combustion 
immediately  occurs  and  is  uniform  throughout  the  circumfer* 
en^e  of  the  cone.  By  reason  of  the  long,  narrow  shape  of  the 
clearance  space  the  particles  of  fuel  mix  more  thoroughly  and 
intimately  with  the  air  than  in  the  older  engines.  The  mix- 
ture of  fuel  and  air  is  quickly  projected  across  the  piston,  and 
the  combustion  is  substantially  simultaneous,  not  only  through- 
out the  circumference  of  the  cone,  but  also  throughout  the 
l<'ngth  thercot 

In  the  former  eaj^incs.  where  the  fuel  was  introduced  through 
a  port  in  the  head  of  the  cylinder,  the  jet  struck  against  the 
face  of  the  piston  and  was  deffected  toward  the  sides  of  the 
clearance  space  before  it  could  ignite.  The  objectionable 
feature  of  this  method  of  introduction  lay  in  the  fact  that  the 
Jet,  striking  tbe  com|iarativcly  cold  pisiun  face,  was  apt  lo 
deposit  carbon  thereon,  with  a  corresponding  loss  of  the 
originally  available  energy.  My  improvement  avoids  this 
objection,  for  by  its  use  the  fuel  has  opportunity  to  move  in 
a  cfear  space  entirely  across  the  cylinder  in  the  line  of  Us 
entry  before  it  can  come  in  contact  with  any  part  of  the 
metal  cylinder  or  piston.  The  construction  is  therefore  most 
perfectly  adapted  to  pre\'ent  the  deposition  of  carbon  in  any 
part  of  the  ignition  space. 

In  actual  use  it  is  found  impossible  to  exclude  entirely  the 
air  from  between  the  adjacent  plane  surfaces  of  the  cylinder 
end  and  piston  face.  Its  amount  is  so  small,  however,  as  to 
exercise  practically  no  harmful  effect  on  the  tendency  of  the 
fuel  to  iifnite.  since  it  bears  but  a  small  ratio  to  the  large 
body  of  highly  heated  air  in  the  channel  F.  and  it  is  imme- 
diately reheated  by  the  great  heat  evolved  in  the  initial  stages 
of  combustion.  .A,s  a  factor  in  results  it  can  therefore  be 
safely  neglcrtcd. 

In  Figs.  J  and  4  are  shown  modifications.  The  channel  may 
be  located  entirely  within  the  cylinder  head  or  partly  in  the 
cylinder  head  and  partly  in  the  piston,  the  two  channels 
uniting  to  form  one  channel  at  the  time  of  combustion  of  the 
charge.  Fig.  3  shows  an  engine  with  a  channel  entirely  in 
the  cylinder  head,  and  IHg.  4  with  the  channel  partly  in  the 
cylirdcr  head  and  partly  in  the  piMon. 

The  inventor  does  not  limit  himself  to  a  channel  of  a 
conical  or  semi-conical  shape,  though  that  form  he  believes 
to  lie  preferable,  since  it  corresponds  more  nearly  to  the  shape 
of  the  fuel  Jet  Channels  of  a  cvlindrical,  semi-cylindrical. 
polygonal  or  other  shane  he  considers  within  the  scope  of  his 
Invention.  It  is  desirable  to  make  the  channel  and  admission 
port  of  similar  cross  section  so  far  as  possible.  The  depth 
of  the  channel  may  be  varied  to  provide  greater  or  less  com- 
pression, as  desired. 

Ko.  644.500— Motor  Vehicle —Hiram  A.  Frantj;.  Tamaqua. 
Pa.,  assignor  of  one-half  to  Elmer  F.  Brode.  same  place. 

Fig-  I  is  a  side  view.  Fig,  ,t  is  a  horisrontal  sectional  view 
of  the  axle  casing  and  differential  gear,  and  Fig.  3*  Is  a  ver- 
tical sectional  view  of  one  rf  the  front  wheels  and  its  con- 
nection to  the  axle  and  casing.  Figs.  4.  5.  6  and  7  show 
various  parts  In  detail. 

A  represent!  the  body  or  frame  of  the  vehicle,  which  is 
carried  on  bolsters,  a.  secured  to  springs.  C.  which  latter  are 
carried  npon  seats.  C,  looseW  semred  to  the  sleeves  or  cas- 
ings T).  Inclosing  the  axles  F  F*.  These  avie  casings  are  fitr- 
Ihcr  connected  with  the  rigid  frame  A  of  the  machine  hv 
means  of  front  and  rear  radius  bars,  E  E*.  which  are  pivotally 
secured  ta  socket  bearings,  e  and  e',  respectively,  on  the  frame 


^- 


n 


and  connected  to  the  axle  casing  D,  as  shown,  by  means  of  a 
screw  sleeve,  e',  hinged  at  j  to  a  collar,  J,  firmly  secured 
thereto.  The  axes  of  these  radius  bars  converge  approxi- 
mately toward  the  intermediately  located  transverse  shaft  G. 
from  which  motion  is  transmitted  to  the  axles  F  F'.  as  will 
be  bcretnafter  described.  It  will  be  noticed  that  this  manner 
of  connecting  the  axles  to  the  frame  A  allows  for  convenient] 
adjustment  and  also  for  both  lateral  and  vertical  movement 
of  the  body  without  malcrt'illy  changing  the  distance  of 
cither  axle  from  the  shaft  G,  the  movement  of  the  axles 
relative  to  the  frame  being  controlled  by  the  radius  bars  E  E*. 
so  Ai  to  swing  in  arcs  practically  coincident  through  the  range 
of  movement  required  with  those  having  the  shaft  G  for  a 
center. 

The  forward  chain  H  is  divided  at  the  center  Into  two 
parts,  F  F',  each  of  which  is  driven  by  the  chain  wheel  h' 
through  bevel  gears,  i'  i',  loosely  mounted  on  a  spindle,  i, 
which  is  rotated  with  the  gear  frame  I  and  chain  wheel  h', 
said  loose  bevel  gears  i'  V  engaging  with  fixed  bevel  gears 
d'  d*  on  the  axle  parts  F  F*  and  being  spaced  on  the  spindle  i 
by  a  collar,  i*.  into  which  the  abutting  ends  of  the  axle  parts 
may  extend.  The  whole  of  this  gearing  and  the  axle  parts 
themselves  arc  inclosed  by  a  casing,  D,  which  is  of  spherical 
form  at  the  center,  with  a  suitable  opening,  d*,  closed  by  a 
cap.  D*,  having  chain  openings,  d  d.  and  within  the  cylin- 
drical portions  D  of  which  said  axle  parts  are  suitably  mounted 
upon  rollers  at  d*  d*  for  rotation  therein,  the  casing  itself 
being  secured  to  the  frame  of  the  machine,  by  means  of  the 
radius  bars  £  and  springs  C, 
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The  wheel  L  ts  provided  with  a  hollowed  out  hub,  which 
incloses  (he  pivoted  extension  D*  of  the  casirg  D  and  rotates 
thereon  upon  a  scries  of  rollers,  J,  located  between  flanges  d' 
oi  the  casing  extension  and  k  of  ihe  wheel  hub,  the  reduced 
portion  k'  of  which  latter  bears  upon  ihc  reduced  hub  d* 
of  the  casing  extension  D*.  with  which  the  wheel  is  mam- 
lained  in  alignment  when  held  thca*rm  by  means  of  the  axle 
nut  f.  The  lalter  is  threaded  upon  the  end  extension  F*  of 
the  axle  F,  which  is  connected  by  a  ttnivcrsal  joint,  F*.  to 
the  bifurcated  end  f  o(  the  main  axle  F.  A  ratchet  and  pawl 
engaKeincnt  is  provided  at  M  between  the  axle  extension 
F*  and  the  hub  K  of  the  wheel,  which  is  thus  caused  lo  rotate 
with  the  axle,  while  at  the  same  time  it  is  capable  of  adjust- 
ment to  any  required  angle  with  rehition  to  the  main  axle 
and  casing  for  the  purpose  of  steering  the  vehicle. 

The  rear  axle,  wheels  and  axle  casing  arc  similar  in  con- 
struction to  the  front,  except  that  the  wheels  are  rigidly 
secured  to  the  axle,  there  being  no  necessity  for  adjusting 
them  for  steering,  as  in  front,  and  the  axles  being  consequenlly 
made  In  two  sections  only  instead  of  four,  and  the  casing  in 
one  section  only  instead  of  three,  the  end  sections  of  the 
front  axle  and  casing  and  the  universal^  joint  connection 
being  omitted. 

kcvcrting  to  the  shaft  G.  from  which  motion  Is  transmitted 
to  the  axles,  as  described,  it  will  be  noticed  that  it  is  itself 
driven  from  a  main  shaft.  P,  tn  which  any  preferred  form  of 
motor  may  be  applied.  To  this  shaft  P  is  fixed  a  gear 
wheel.  P',  which  meshes  wilh  a  gear  wheel.  Q,  loosely 
mounted  on  the  driven  shaft  G  and  provided  with  a  rigidly 
secured,  friction  wheel  or  circular  flange.  Q',  through  which 
Ihe  motion  of  the  gear  wheel  Q  may  be  transmitted  to  the 
shaft  G  by  means  of  a  clulch  mechanism  consisting  of  a 
sleeve,  S,  arranged  to  slide  axially  upon  a  flange  sleeve,  G'. 
keyed  to  the  shaft,  said  sleeve  S  carrying  friction  shoes,  T. 


adapted  to  be  pressed  into  engagement  with  the  friction 
wheel  extension  Q'  of  the  gear  wheel  Q.  as  hereinafter  de- 
scribed. 

In  order  to  provide  for  driving  the  shaft  G  at  a  slower 
speed  relative  to  the  main  shaft  P  than  is  transmitted  through 
the  fixed  gear  wheel  F  and  also  to  provide  for  revt-rsing  the 
rotation  of' said  shaft  G  without  reversing  that  of  the  main 
shaft,  upon  the  latter  is  mounted  a  pair  of  smaller  gear  wheels. 
P"  and  P*.  of  somewhat  different  diameters,  arranged  con- 
tiguously, and  either  of  which  may  be  caused  to  rotate  with 
the  shaft  P  by  means  of  keys,  P*.  feathered  lo  the  shaft  and 
movable  axially  by  means  of  a  groove*!  sleeve.  P*.  to  which 
they  are  secured,  this  sleeve  P*  being  engaged  by  a  rod,  P. 
wtiich  is  operated  by  a  conveniently  located  hand  Icvrr,  P*. 
as  shown.  These  keys  P*  move  loosely  in  axiat  grooves  pro- 
vided in  a  collar,  P'.  which  ts  fixed  to  the  shaft,  and  upon 
which  both  of  the  gear  wheels  P"  and  P*  are  partly  mounted, 
both  being  recessed  from  their  abutting  faces,  so  as  to  inclose 
said  collar.  Each  gear  wheel  is  also  provide*]  on  its  outer 
face  wilh  a  projecting  hub,  p*  or  p*.  and  upon  tbc<ic  hubs  arc 
loosely  mounted  pnmllel  pl,i(es.  P*  P",  which  extend  laterally 
beyond  the  gear  wheel  P*  and  are  rigidly  connected  by  axles 
p"  p*.  upon  ivhich  arc  loosely  carried  between  the  plates  pin- 
ion wheels  p*  p*.  which  mesh  wilh  the  wheel  P*  and  arc  also 
wide  enough  to  mesh  at  the  same  time  wilh  a  gear 
wheel,  R.  on  the  shaft  G,  with  which  the  gear  wheel  P*  also 
meshes.  This  gear  wheel  R  is  loosely  mounted  upon  the 
flanged  sleeve  G'  and  is  provided  with  a  circular  fnclion 
flange,  r,  similar  to  Q'  on  the  gear  wheel  Q.  Ihe  inner  periph- 
ery of  which  i5  adapted  to  be  engaged  by  friction  shoes.  T*. 
in  the  same  manner  as  the  friction  wheel  or  flange  Q'  is 
engaged  by  the  shoes  T.  previously  referred  to.  Each  of 
these  two  scries  of  friction  shoes  T  and  T  is  connected  to 
Ihe  clutch  sleeve  S  by  a  corresponding  series  of  connecting 
rods  U  or  U'.  each  rod  being  pivoted  at  one  end  to  a  fric- 
tion shoe  and  at  the  other  lo  the  clutch,  so  as  to  form  s 
double  clulch  arranged  lo  operate  by  means  of  a  single  slid 
ing  sleeve  upon  either  nf  the  friction  flanges  Q'  or  r  Each 
of  these  connecting  rods  is  made  adjustable  as  to  length  by 
means  of  a  screw-threaded  part,  u',  engaging  Ihc  tubular 
body  u  of  Ihe  rod.  and  a  jam  nut.  u'.  to  lock  it  in  adjusted 
position,  and  is  also  made  extensible  under  strain  by  employ- 
ing a  telescope  connection  between  the  opposite  jaw  part  u' 
and  the  tubular  body,  with  a  spring,  u*.  arranged  lo  keep 
sail]  parts  :n  engagement.  The  shoes  T  T  have  a  limited 
ra*lial  movement  in  suitable  guirleways  or  pockets  formed 
%vithin  the  friction  flanges  Q'  and  r.  and  the  effect  of  mov- 
ing the  sleeve  S  in  either  direclion  from  s  central  position 
upon  Ihe  shaft  sleeve  G',  in  which  position  both  of  the  gear 
wheels  Q  and  R  are  rotated  loosely  and  without  effect  upon 
the  shaft  G.  is  to  produce  a  frictional  engagement  between  one 
or  other  of  said  gear  wheels  and  the  shaft  G.  Thus,  when 
moved  lo  the  position  indicated  in  Fig.  6  a  rapid  forwardly 
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rotating  movement  of  said  sha(t  is  transmitted  through  the 
gear  wheel  Q.  If  moved  in  the  opposite  direction,  a  slower 
movement  is  transmitted  to  the  shaft  through  tlje  gear  wheel 
R,  the  direction  of  which  is  determined  by  the  position  of  the 
reversing  mechanism  P*  P*.  The  sleeve  S  is  operated  by 
means  of  a  forked  end  lever,  S'.  which  is  pivoted  to  a  fixed 
point,  S,  of  the  frame  and  connected  by  means  of  a  rod,  S*, 
to  a  hard  lever,  S*.  having  a  locking  quadrant.  S*. 

No.  644,508— Propeller  Reverse  Gear. — Franklin  A.  Er- 
rington.  New  York,  N.  Y.    Application  filed  Aug.  27.  1897. 

A  driving  gear  wheel,  2,  is  connected  to  rotate  with  and  to 
slide  upon  an  engine  shaft,  1,  by  a  spline.  la,  meshing  with  a 
groove,  2X.  The  inner  face  of  the  wheel  2  is  recessed  to  pro- 
vide an  axial  clutch  chamber,  2a,  within  the  plane  of  said 
inner  face  to  receive  a  friction  wheel,  3,  the  periphery  of  the 
fnction  wheel  3  forming  a  friction  band  split  by  a  slot,  3a. 
into  two  sections,  3b  3c,  to  permit  said  friction  band  to  be 
expanded  against  the  side  walls  of  clutch  chamber.  2a.  A  pro- 
peller shaft.  4.  is  shown  axially  socketed  in  wheel  2.  and  the 
Friction  band  3b  3c  is  connected  to  said  shaft  by  an  arm, 
3d,  which  is  provided  with  a  bore  located  axially  to  the 
periphery  of  wheel  3.  The  propeller  shaft  4  is  groox'cd  to 
receive  a  spline,  5,  held  from  lonBitiidin.il  movement  along 
shaft  4  by  pins  4a.  The  middle  portion  of  spline  5  is  cut  down 
level  with  the  periphery  of  shaft  4  to  receive  a  collar.  6a,  of 
a  wedge,  6,  by  which  eonslruction  the  collar  is  held  from  end 
movement  upon  shaft  4.  One  side  of  one  end.  fib.  of  wedge 
6  rests  against  arm  ,id.  and  the  other  side  of  end  6b  engages 
the  point  of  application.  7a.  of  a  lever.  7.  One  section.  3b.  of 
the  friction  band  is  provided  with  a  fulcrum.  3m,  having  a 
supporting  step,  .la.  which  meshes  with  an  aperture,  7b.  in 
lever  7  and  supports  5.^id  lever  7  in  operative  position  in  slot 
3a.  and  the  other  section.  3c,  of  the  friction  band  is  provided 
with  a  resistance  face.  35.  Hy  tins  construction  the  advance 
of  the  end  6b  of  wedge  between  the  lever  7  and  arm  3d 
forces  the  fulcrum  3m  away  from  the  resistance  face  3s  to 
expand  the  friction  band  3b  3c  against  the  side  walls  of 
clutch  chamber  2a  to  connect  the  shaft  4  with  wheel  3  and 
shaft  X. 


A  reversing  wheel,  8,  surrounds  the  propeller  shaft  4  and  is 
provided  with  a  clutch  chamber,  8a.  a  friction  wheel.  9.  hav- 
ing an  arm.  gd,  and  a  lever,  10,  the  friction  wheels  3  and  9 
being  both  splined  to  turn  with  and  slide  upon  shaft  4  and 
the  otficr  end  6c  of  wedge  6  being  adapted  to  expand  fric- 
tion band  pb  <>c  against  the  side  walls  of  clutch  chamber  8a 
in  a  similar  manner  to  that  above  explained  to  connect  the 
shaft  4  with  reversing  wheel  8, 

The  peripheries  of  wheels  3  8  are  preferably  provided  with 
spiral  gear  teeth  to  secure  maximum  strength  and  smooth 
running.  A  cover,  iia,  surrounds  hub  of  wheel  2,  and  a 
case,  II,  incloses  wheels  a  8  and  ia  attached  to  cover  iia. 
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Bolts.'  I2a  13a.  pass  through  said  case  11  and  cover  iia.  A 
double-depth  transmitting  pinion,  12.  is  journaled  upon  bolt 
12a  and  meshes  with  driving  wheel  2.  A  reversing  pinion, 
13,  is  journaled  upon  bolt  13a  and  meshes  with  the  reversing 
wheel  8  and  also  with  transmitting  pinion  12.  The  use  of 
spiral  gear  teeth  is  particularly  desirable  to  give  as  many 
wheel  teeth  in  mesh  with  the  pinion  teeth  as  possible  with 
pinions  of  minimum  diameter.  The  case  11  is  shown  provided 
with  lugs,  lib  lie.  to  mesh  with  slide  blocks,  14  15.  An  eye, 
nd.  is  provided  to  afford  connection  of  case  il  with  a  con- 
necting rod,  16.  which  is  operated  by  a  lever,  17,  fulcnimed 
upon  a  pin.  173,  to  move  said  case  ii  along  the  shafts  i  4 
to  operate  the  friction  wedge  lever  mechanism  to  connect  the 
shaft  4  with  cither  the  driving  or  reversing  wheel.  The  re- 
cessed clutch  chambers  2a  8a  enable  the  internal  parts  of  the 
device  to  hold  themselves  from  end  movement  with  relation 
to  the  case  it  iia.  By  the  above  construction  the  case  11 
will  be  non-rotative,  and  the  rotation  of  wheel  3  in  one 
direction  through  the  medium  of  pinion  12  13  and  all  the 
parts  inclosed  in  ca.«  11  iia  will  be  longitudinally  movable 
upon  the  shaft  4  with  the  exception  of  spline  5  and  wedge  6. 

The  operation  of  the  parts  is  as  follows:  When  it  is  de- 
sired to  rotate  the  propeller  shaft  4  :n  one  direction,  as  to 
the  right  (or  ahead),  the  case  11  is  moved  back  by  means 
of  lever  17  to  force  the  end  6b  to  wedge  6  between  the  arm 
3  d  and  the  point  of  application,  7a,  of  lever  7.  and  the  pro- 
peller shaft  4  will  thereby  Ik*  connected  to  rotate  with  shaft 
I  through  the  medium  of  wheels  2  3.  When  il  is  desired  to 
stop  the  propeller  shaft  4  without  slopping  the  engine  shaft 
I.  the  case  ii  is  moved  forward  sufficiently  to  relieve  the  fric- 
tional  contact  of  wheels  2  3.  To  rotate  the  propeller  shaft  4 
in  the  opposite  direction  to  engine  shaft  i.  the  case  if  is 
moved  forward  to  force  the  end  6c  between  the  arm  gd  and 
lever  10.  which  connects  the  shaft  4  with  wheel  8,  which  is 
continuously  rotated  Jn  the  opposite  direction  to  wheel  2  and 
shaft  t,  as  aforesaid. 

The  inventor  claims  thai  the  principle  of  this  invention  is 
also  applicable  lo  motor  vehicles. 
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No.  645^78— Motor  Vehicle.— Winiam  O.  Worth.  Chicago. 
HL.  assignor  of  two-thirds  to  William  R.  Donaldson,  Louis- 
Tille,  Ky.,  and  Henry  W.  KcllogK.  Batllc  Creek.  Mich. 

The  object  o(  this  invcntiun  is  10  enable  the  wheels  of  the 
Ychtcle,  and  more  particularly  the  rear  wheels,  to  be  driven 
uniformly  when  the  vehicle  is  going  straight  forward,  or  to 
allow  one  wheel  to  rotate  faster  or  slower  than  the  other,  as 
may  be  ntccssary  in  turning  currcs,  without  straining  tlic 
Axle  ur  the  moiur.  TIic  mutoT,  it  is  cUlnted,  cunstituiea  vir- 
tually a  comjienaating  driving  gearing,  which  allows  one 
section  of  the  ajcle  to  turn  independently  of  the  other,  if  nec- 
«aMry.  althotigh  imparting  a  uniform  rotation  to  both  sections 
ol  the  axle  if  the  motor  is  going  directly  forward. 
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B  C  are  fluid  chambers,  respectively  above  aa<l  below  the 
rear  gear  pi!ttons  a',  and  C  B'  are  Ulce  fluid  chambers,  re- 
speclivcly  above  and  below  the  forward  gear  pistooa  k'  a'. 
The  chambers  B  B'  communicate  at  the  left-hand  side  o(  the , 
casing  with  a  passage.  6'.  which  opens  into  the  main  vmit 
chamber  in  the  front  of  the  casing  tlirough  a  port,  D.    Ths ' 
chambers  C  Q*  communicate  with  a  passage.  C  at  the  H|^- 
hand  side  of  the  casing,  which  communicates  with  sdd  valrftj 
chamber  through  a  port,  d.  Fig.  3.     Chamber  B'  alto  coo 
niunicatrs  at  the  right-hind  side  of  ilie  casing  with  ar 
passage,    B*.    which    communicates    with    the    valve 
through  a  port,  d',  and  chamber  C  communicates  with 
chamber,  C.  at  the  left-hand  side  of  the  casing,  which  com*^ 
municates  with  the  valve  chamber  through  a  port.  O'.  Fig,  S 
The  main  valve  V  is  a  cylinder  having  a  central  3n:r     '  '  •• 
partition.  V.  that  divides  the  valve  into  two  part*,  thr 
side  communicating  with  an  inlet,  I.  and  ihr  r- 
with  an  outlet.  O.    At  the  inlet  end  of  the  va!. 
wall  thereof,  is  a  port.  v.  which  is  adapted  to  r«i{i»tef  wttk-^ 
either  port  D  or  D'.  and  at  the  right-hand  end  of  the  valval 
in  the  wall  thereof,  arc  ports  v'  and  1^  respectively,  adaptoj  loj 
register  with  ports  d  and  d'.    If  the  fluid   is  primarily  admittvd 
Into  chamhrrs  B  B'  th:  gear  piston  a'    will  be  rotated  la  Ac 
direction  of  the  tailless  arrows,  and  consequently  wtll 
the  axle  sections  A'  A'  in  the  direction  indicated  by  the  uS*] 
less  arrows  in  Fig.  a.     On  the  other  hand,  if  the  flirid 
primarily  admitted  Into  chambers  C  C  the  gear  piitoof 
be  driven  in  the  direction  Indicated  by  the  tailed  arrow*  tej 
Fig   ,t.  and  the  axle  sections  will  conwquently  be  nrfsijed  la 
the  direction  Indicated  by  the  tailed  arrow*  in  Fig.  J, 

The  operation  may  be.  possibly,  more  readily  anderttood  ff 
it  be  considered  that  the  left-hand  piston  a*  was  omitted  ai»d 
only  the  one  piston  used— i  e,  that  «l  th«  «dc  next  to  the 
valve.  Tn  that  case  it  will  be  seen  that  the  fluid  wh*ii  the 
engine  is  going  in  the  dirrctmn  indicated  by  the  tailless  axraw 
p«S«es  through  ports  v  and  D  into  the  left-hand  pusage  B*. 
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The  lubiidiary  objects  of  the  invention  arc  to  do  away 
with  the  necessity  for  compensating  beveled  gearing,  and  to 
afford  an  independent  motor  (or  each  wheel  mounted  on  the 
axl««,  said  motors  being  confined  in  one  casing  and  cootrolled 
by  a  single  valve  mechaniim. 

Fig.  1  is  a  horizontal  longitudinal  section  through  the 
mctor  and  rear  axle.  Fig.  ?  is  an  enlarged  vertical  longi- 
tudinal section  on  line  3  >,  Fig.  t.  Fig.  j  is  a  similar  icction 
on  line  j  j.  Fig.  3.  Fig.  4  is  a  limtlar  section  nn  line  4  4. 
Fig.  a.    Fig.  S  is  a  similar  section  on  line  5  5,  Fig.  2. 

The  motor  is  constructed  substantially  as  that  shown  and 
docrlhed  in  applIcat)o<i  for  patent  for  motor  and  reversing 
valve  mechanism  therrfor,  Ko.  7I0.9.17-  Instead  ol  a  aottd 
central  shah,  however.  In  this  case  an  axle  or  main  shaft  is 
oaed,  which  is  formed  in  two  sections,  .V  and  A*,  which  meet 
in  the  eentrjl  vertif.il  line  of  the  motor,  and  upon  the  meet* 
ing  ends  nf  the  sections  are  keyed  large  grsrs.  «,  which 
occupy  a  chamber.  A',  within  the  motor  casing  and  reipect- 
Ivcly  mesh  with  small  gear  pistons,  a'  a*,  each  pair  of  gear 
ptstooa  occupying  diametrically  opposite  working  chamhrr*. 
A',  within  the  ca»hig. 


^y\ 


^<A 


^^jtt-*r. 
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dows  into  ciuuubcr  B'.  risej,  forcing  around  piston  a'  into 
chamber  C,  pa&kC&  to  itiu  nglu-hand  side  oi  tlic  ciuiiig  mtu 
die  pa&sttgc  C\  aud  c&ca^ics  Lliruugh  puns  d  and  v'  to  Uie 
uutlet,  or,  if  the  valve  V  t>c  shilted  &o  as  to  register  ports  v 
and  i>',  the  ttuid  passes  nrsc  iniu  the  ieft-hand  passage  C, 
then  to  chamber  C,  then  tluws  down,  turning  piston  a'  m  the 
directions  indicated  b/  Uic  tailed  arrows;  enters  chamber  B', 
dows  to  the  right  end  ihereot  into  passage  B*,  aud  escapes 
thiuugb  ports  d'  and  v'  iuiu  the  ouileu 

If  tt  i&  desired  to  &top  the  mutur  at  any  time,  valve  K  is 
turned  until  ports  v  v'  or  v  v'  register  witli  by-pass  G,  when, 
while  circulation  of  Aiud  wiUiin  the  motor  proper  is  stopped, 
circulation  of  tiuid  from  the  inlet  1  to  outlet  U  can  coutuiue 
uninterruptedly. 

By  reference  to  Fig.  2  it  will  be  obvious  that  U  the  gears 
a  a  were  rigidly  connected  the  axle  section  A*  A'  would 
move  as  one,  and  consequeiiUy  gicat  torsional  strain  would 
be  put  thcteon  if  the  vehicle  was  being  turned;  but  by  having 
gears  a  a  separate  and  mounted  side  by  side  upon  tiie  meet- 
ing end&  of  tile  axle  sections  A^  A*  and  meshing  them  with 
the  independent  loosely  journaled  gear  pistons  a'  a',  it  will 
be  obvious  that  cither  axle  section  can  be  rotated  indepen- 
dently of  the  other  in  turning,  and  while  one  gear,  a,  and  its 
gear  piston,  a',  in  each  pair  can  slow  up  the  other  one  can  go 
ahead  at  increased  speed,  and  thus  a  uniform  quantity  of  fluid 
can  be  passed  through  the  working  chambers  while  the  vehicle 
is  turning,  and  the  power  applied  to  each  axie  section  will  be 
just  such  as  is  necessary  to  speed  it  properly.  As  soon  as 
the  vehicle  resumes  a  straight  course,  however,  both  gear 
pistons  a'  will  rotate  synchronously  and  drire  the  axle  kc- 
bous  uniformly. 

In  order  to  keep  the  axle  sections  in  proper  alignment  and 
to  support  the  motor  thereon,  the  motor  casing  is  provided 
witn  lateral  sleeves,  K  K,  which  extend  out  to  the  hubs  of 
the  wheels,  so  as  to  exclude  dust  from  the  working  parts  of 
the  motor  and  form  rigid  supports  for  the  axle  sections. 

In  the  construction  shown  the  vehicle  wheels  k  k'  are  fast 
on  the  outer  ends  of  the  axle  sections  A*  A'. 

G  represents  a  by-pass  by  which  the  fluid  may  be  short  cir- 
cuited from  the  inlet  I  to  outlet  O  when  the  motor  is  shut  off. 

No.  645,319 — Friction  Dutch. — Albert  De  Dion  and  Georges 
Bouion,  Puteaux,  France.    Application  filed  June  17.  1899. 

This  invention  was  illustrated  and  described  in  our  last 
issue. 

No.  645,458 — Oil  Distributing  Means  for  Oil  Engines. — 
Louis  Charon  and  Frederic  Manaut.  Paris,  France.  Appli- 
cation filed  June  3.  1899. 

No.  64s, 3g6 — Igniter  (or  Explosive  Engines.— Lewis  Jones, 
Jr.,  Philadelphia,  Px    Application  filed  June  33,  1899. 

Gaim, — In  an  igniter  for  an  explosive  engine.  Uie  com- 
bination with  a  gas  chamber,  having  a  screw-threaded  aper- 
ture, an  electrical  terminal  fixed  in  said  plug  in  eccentric  re- 
lation with  said  thread,  means  to  insulate  said  eccentric  ter- 
minal from  said  plug,  an  electrical  terminal  mounted  to  slide 
in  said  plug  in  concentric  relation  with  said  thread,  a  tubu- 
lar extension  of  said  plug,  exterior  to  said  gas  chamber,  in- 
closing Kaid  slidahle  terminal,  a  spring,  armnged  in  said  tubu- 
lar extension,  to  thrust  said  stidabic  terminal  inwardly,  a  rock 
shaft  provided  with  a  tappet  extending  within  said  chamber,  in 
registry  with  raid  concentric  terminal,  a  spring,  operatively 
related  to  said  shaft,  to  normally  uplift  said  concentric  ter- 
minal, by  means  of  said  tappet,  a  second  tappet  upon  said 
rock  shaft,  exterior  10  said  gas  chamber,  an  adjustable  supple- 
mental bearing  member,  pivoted  upon  said  exterior  tappet. 


n&.t. 


/'. 


.pxts. 


'M 

a  roiary  cam  disk,  a  cam  piece  eccentrically  pivoted  upon  said 
cam  disk,  in  operative  relation  with  said  exterior  tappet,  a 
slop  upon  said  cam  disk,  and  a  spring  to  normally  maintain 
sail  cam  piece  against  said  slop.. 

No.  645,497 — Motor  Vehicle.— Hugo  Stommel,  Plaiofield, 
N.  J.,  assignor  to  the  U.  S,  Standard  Motor  Vehicle  Co..  of 
New  Jersey.    .Application  filed  Aug,  s.  JSqS. 

Claim. — In  motor  vehicles  the  countershaft  E,  provided 
witii  the  gear  wheels  a  a'  a",  having  friction  drums,  in  which 


*x 


^}^Z 


are  placed  circular  springs,  G.  that  are  operated  by  a  sliding 
piece,  F,  pivoted  dogs,  g  g.  and  by  means  of  a  sliding  rod,  E', 
having  projections,  h  h'  h",  in  combination  with  a  gear  wheel, 
a'",  and  a  projection,  h",  for  reversing  the  action  of  the 
vehicle. 
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SPECIAL   NOTICES. 

0 

A<vftU—t>  iHMrted  uBd«r  thi*  ImmIIbx  at  Sl.OO  »■  laeh  Am  mcIi 
UsiM,  paiabl*  la  •d^'aaca. 


GEARS 

AND  FINE 
6EAR  CUTTING 


A 


roR... 


AUTOMOBILES. 

FINE  MtUINQ  AND 
MACHINE  WORK.., 

THE  AHTHUR  COMPANY, 

188-190  Front  Street, 
NEW  YORK. 


SPECIAL 


TVtmfSD  METAL  PARTS  FOH  MUTOMO- 
BILES,  made  to  order  from  tketch  or 
samph.  :  :    :  :    : 


DODGE    MACHINE    SCREW    CO., 
BOSTON. 


Tat  Atr,  Ow.  Siettm.  Am- 
mooU  or  fluldi  under 
pre6sur«  and  ciploatTM. 

ed   Tmnki    of    Soodry 

Dluii«t«r«. 


Seamless  Cold  Drawn  Steel  Tublog, 
Shells,  Cjllnders  and  Tanh, 

DROP  FORCINGS  AND  •TCEL  STAMPINOk. 

JMIET,  STEimiETZ  I  CQ.,_DrBiil  Bolldlns.  Plllaifilpbii^Pi. 
FORSALE. 

New  Stanley.  Stanhope  I.acuiiiubilc,  Model  No.  3.  Complete 
leather  upbalflerinK.  fine  leather  top.  lomps  and  everything  that 
goes  to  make  up  tbeir  best  product.  For  dcscriptian,  see  back 
cover  of  HoRstLKSS  Aui,  March  t^.  I  will  gunmniec  this 
wagOD  In  perfect  order  in  every  way;  run  but  five  miles.  New 
and  nice.  It  Is  not  a  second-hand  wagon.  Imraediatu  delivery 
for  factory  price,  which  is  $9oaoo  cash.  Reason  for  selling, 
have  two;  can  use  but  one.  F.  L.  SWEANY, 

1700  Tioga  Street,  Philadelphia. 

FOR   SALE. 

Two  Locomobiles,  iwo  passenger  each,  and  one 
four  passenger;  all  in  good  running  order. 

Address  E-  PROVIANCE, 
15  North  High  Street,  Columbus,  O- 

Patrons  of  this  Publication  who  own  Launches  will 
find   our  illustrated    booklet    describing  our 

KEROSENE  OIL  MOTOR 

interesting.      Srnd  for  nnc. 

N.  Y.  KEROSENE  OIL  ENOINE  CO., 

31    BURLING  SLIP,  NEW  YORK. 


ELECTRIC  IGNITION 


IN  6AS,  GASOLINE  AND  OIL  ENGINES. 

We  make  ftpeclal   SFABKINO   POINTS   for   tills   iwrrire 

possessing  oxin'ino  bardnesR  and  greater 

durability  than  platinum. 

SEND  FOB  DESCIUPTITE  MATTER  AND  PB1CE9. 


BAKER  &  CO.. 


Xanufitctarcrtor  Platioiim  Prodocts, 
NEWARK,  N.  J. 


THE  JUMP  SPARK  LEADS 

Glr«  Tbiok 

1  Inch  Jump  Sparli. 

Welffht.  S  \b%. 

Dlmenatoiia.  Bs4x4  toa, 

Patant  AppUed  For. 

C.  F,  SPLITDORF,  VAVJl^ii. 

n  ToDdowatar  St..  Kow  Torit 


STEEL  BALLS, 

OF    VARIOUS    DIAMETERS. 


GEAR  WHEELk, 

s.MM  aiiia. 

DRIVE    CHAIN 
SPROCKETS 

COMPENSATtNO 
BEVEL    QEARS. 

BOSTON  fiEilR  WORKS,  138  ParchuB  StfMl.  Bostos.  HSM. 

ATTENTION. 

Castings  of  Gasoline  Motor  described  in  The 
Explosive  Motor  Number  of  this  paper.  Also  other 
sizes — stationary,  marine  and  vehicle  motors — rough 
or  partly  finished.  LOWELL  MODEL  CO.,  EJox 
292,  Lowell,  Mass. 

First>dass  trady  maker  wants  position  as  foreman  witb 
automobile  maaufacturer.  Can  make  drawings  and  uoderitandi 
bU  the  motive  powers  now  used.     Best  references. 

P.  J.  T.,  core  of  Hoksei^s  Aci. 


I 


...ASHTON... 

Pop  Safety  Valves,  Cylinder  Relief 
Valves,  Steam  Gauges,  Automatic 
Water  Gaug^es  and  Gauge  Cocks 
for 

STEAM   VEHICLES. 


THE  ASHTON  VALVE  CO..  271  Franklin  St..  Boston.  Haw. 

(121    LlbftM)  Sirect.  Niw  YOfk. 
1218  Flibart  Slreel.  Pkllkdelpbla. 
"le  Like  Sirctt,  Chlcag*.  III. 


BSimCHES: 


(121 
UK 


Automobile  Storage  and  Repair  Co. 

station  No.  I-S7  WEST  Mth  8TRKET  (St.  Nicholas  Rink  Bids.).  NKW  YORK. 

House  and  Care  for  Automobiles  of  all  kinds.     Storage  Batteries  Charged  and  Supplies  of  all 

kinds  furnished. 


I 
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BALDWIN  DETACHABLE  AUTOMOBILE  CHAINS 

are  made  in  sizes  to  suit  the  demands  of  the 
l^^fej    trade.    Our  new  roller  chain  is  especially  adapt- 
^^    ed  for  light  Motor  Vehicles. 

SiNO  FOR  CATALQCUC. 

K.  FHANKLIN  PBTBRSON,  Sales  Agent, 
20&  Lake  St..  Chicago.  111. 

BALDWIN   CHAIN   CO.,   WORCESTER,   MAftS.,    U.S.A. 


KITTS  LOW  WATER  ALARM 

FOR  TOUR  LOCOMOBILE. 
Avoldi  all  Danger.    Write  for  Blue  Print  and  Price. 

KITTS  M'F'G  CO,,  Oswego,  N.  Y. 


Aw  you  Building  a  Motor  Carriage?  If  so,  send 
$2.oo  for  detail  and  assembled  drawings  of  complete 
Running  Gears,  with  latest  construction  of  steering 
equalized  axles,  etc.,  with  all  dimensions  and  particulars. 

Addr<M  MOTOR  DESIGN  CO.,  BUFFALO,  N.  Y. 

"STETM  YEHICLE  FITTINGST 

PIN' Valves  <lN)th  union  and  plain  ends).   Injectors,  Gasoline 
Rcgulaiors  (improved   lype).  Water  Renulaiors,  Improved 
Glass   Gauges,    GlotK    and    Check    Valves,    Water    Relief 
Valves  (or  Cylinders,  Steam  Gauges  and  Safety  Valves. 


LOCKE  REGULATOR  CO. 


SaleiD,  Mass. 


FRICTION-LOCK 

^     REVERSE  GEAR  ron 

^^JPL  AUTOMOBILES 

^^^-SW^  AND  LAUNCHES. 

Pafnt  for  sale.   Apply   p     ^     ERRINCTON, 

30  OORTLANOT  STRCET.  N&W  YORK. 


FOR  SALE. 

Several  gasoline  motors,  i)^  and  2  h.  p.,  horizontal 

or  .upright.     Weight  90  lbs.,  compact  and  perfect  in 

every   detail.     Also    i>4  and  t  h.  p.  Marine   Motors 

which  are  new  and  ready  to  run.     For  prices  write  to 

J.  S.  THIELL,  22  Slate  Street,  Troy,  N.  Y. 


FOR   SALE. 

Genuine  De  Dion  Boulon  Motor  Cycle.  Imported 
last  fall.  Speed,  35  mijes  ;  weight,  200  lbs.;  power, 
2)^  horse.     Inspection  and  offers  invited. 

Address  81  Seventh  Avenue,  Brooklyn. 

OIL 
DISCARDED! 

A  vianitfactitrer  of  HydroCarbon 
Engines  says: 

"We  have  used  Dixon's  Graphite  In  our 
cylinders  for  nearly  a  year  and  find  it 
superior  to  any  other,  and  entirely  sat- 
isfactory. We  believe  we  have  detected 
some  new  and  valuable  results  through 
the  use  of  Dixon's  Graphite.  Not  only 
is  perfect  lubrication  established,  but  the 
presence  of  the  Graphite  greatly  reduces 
the  resistance  between  the  sparking 
points." 

SAMPLE  FREB 
IF   DESIRED. 

Joseph  Dixon  Crucible  Co. 

JERSEY  CITY,  N.  J. 


You  have  all  beard  of  DURYEA  vehicles.  They  have  been  before  the  public  lor  more  than  five  years,  having 
won  the  Timcs-Hcrald  race  at  Chicago  on  Thanksgiving  Day,  1S9S,  in  15  inches  of  snow;  first  priie  $2,000. 
They  won  the  Cosmopolitan  race  at  New  York  on  Decoration  Day,  1896,  being  the  only  vehicles  to  returo  to  the 
city  the  same  day:  all  prizes  $3,000.  They  won  the  London  to  Brighton  run  November  14th,  iSi^,  over  some  lifty 
competitors,  including  the  winners  of  the  first  three  priies  in  the  Paris-Bordeaux  race.  They  also  won  first  and  second 
place  in  a  too  kilometer  race  on  Kovembcr  13,  i3<)9,  in  Belgium,  being  beaten  by  a  special  racinR  machine  only  and  proving 
themselves  superior  10  a  dozen  competitors,  including  5  Panhards.  All  these  machines  were  ordinary  road  machines  and 
were  afterward  sold  to  customers  and  put  into  every-day  use.  Wc  have  never  built  a  racing  machine  nor  do  we  believe 
that  the  public  wishes  to  purchase  racing  machines.  We  know  that  they  do  desire  a  light,  simple,  reliable,  high-powered, 
higb-speeded  road  machine,  suitable  (or  good  roads  ot  bad,  and  capable  of  uking  hills,  mud.  sand  and  snow  as  tlrey  are 
commonly  found  in  this  country  of  had  ruads.     If  you  wish  to  know  more,  kindly  write  Ui 


DURYEA,     READING,  PA.,  or  PEORIA,  ILL.,  or  LOS  ANGELES,  CAL. 


India, 

Burmah, 

^Qst  Indies, 

Sandwich  Islandm, 

Norway, 

Belgium, 

Garmany, 

JPrance, 

Switzerland, 

^n^land, 

Ireland, 

Scotland. 

WalGS, 

West  Indies, 

Mexico, 

Oentrai  America, 

NeViTfoundland, 

British  Coiumbia, 

Canada, 

Nova  Scotia, 

New  BrunsMTicli, 


^ —  And  nearly  every  State  and  Territory  in  the  United    States.     Z^ 

^  $2.00  A  YEAR  IN  ADVANCE.  ij 


USE  THE  GENUINE... 


ELLYSPRINQFIELD 


SOLID  RUBBER  T1RE5 

...ON    AUTOMOBILES. 

They  are   SAFE,   SWIFT   and   SURE,   and   exceed   In 
durability  the  difference   In    COST.  .  .  . 


LKT  us  SEND  YOU  LITTLE  FOLDER  TCLLINC 
ALL   ABOUT    THEM. 


BRANCHES  IN  EVERY  CITY 
IN    U.   S. 


Consolidated  Rubber  Tire  Co. 

40    WALL    STREET,    NEW    YORK. 
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STEAM  BOILER  NUMBEK 

DECEMBER  6th,  1899, 

Symposium  of  Steam  Vehicle  Engineering! 


Dealing  thoroughly  with  this  most  interesting 
problem  as  related  to  vehicles. 


LEADING    ARTICLES. 

Steam   Boilers  for   Motor  Vehicles,  by  R.   1.  Clegg. 

General  Data  on  Steam  and  Fuel,  by  A.  H. 

Advantages  of  Circulation,  by  S.  D.   Mott. 

Efficiency  of  Small   Boilers,  etc.,  by  A.    M.    Herring. 

Automobile  Generators  Under  the  Law,  by  Perry  B,  Rawson. 

Considerations  in  the  Design  of  Vehicle  Boilers,  by   P.   M.   Heldt 

Shell  or  Water  Tube  Boilers?  by  Wellington  P.   Kidder. 

Boiler  Feeding   Apparatus,  by   R.   I.  Clegg. 

A   Practical  Method  of  Utilizing  Exhaust  Steam,  by  Edwin   Kilbum. 

Oil   Fuel  Burners,  by  R.  L  Clegg. 

A  Coil   Boiler  for  Automobiles,  by  W.   H.  Wakeman. 

The  Elihu  Thomson  Flash  Boiler  and  Steam  Vehicle  System,  by  L.  H. 

Design  for  an  8  H.  P.  Water  Tube  Vehicle  Boiler,  by  H,   K.    Burr. 


Vehicles,   Boilers  and  Engines  described  and  illustrated 

64    PAGES.  56    CUTS. 

PRICE,     10    CENTS,    STAMPS    OR    COIN. 


VUBBCRIBC   rROM   THIS   NUMBER. 
«a.00  A  YBAR  IN   ADVANOB. 


THE    HORSELESS   AGE, 


160    NASSAU    STREKT,    N.   Y. 
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GASOLINE 
TRICYCLES 


ASTER    MOTOR. 


Quadricycles,  and  Pacing 
Tandems,  propelled  by 
the  famous  De  Dion  or 
Aster  Motors.  We  supply 
either. 


'AUTOCO."      MOTOR    QUADRICYCLE. 


Write  for  Prices  and  Agenctee. 


WALTHAM  MFG.  CO., 


WALTHAM,    MASS. 
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Capital  Wanted  for 
Automobile  Business 

Having   developed    several  types  of  Automobiles  of 
special   merit   for  pleasure   and   commercial    use, 
I    desire    to  arrange  with  parties  on    liberal    basis  lad 
furnish    necessary   capital    to  immediately  start   thP 
manufacturing  of  same.       Preference  given  to   manu- 
facturers in  the  East   having  fully  equipped  machinH 
works  or   carriage   factory   suited  to   development  in 
this  line.     Address  promptly, 

J.  W.  C,  Care  HORSELESS  AGE. 

SPECIAL  OFFER. 

BACK   NUMBERS. 


We  have  no  more  complete  files  and  have  decided  to 
offer  miscellaneous  back  numbers  of  THE  HORSELESS 
AOE,  from  December,  1896,  to  March,  1899,  at  the  fol- 
lowing prices: 


6   ASSORTED, 


50   CENTS. 


The  Horseless  Age. 


American  Tract  Society   Building, 


NEW    YORK. 


K.  Mtrch  a,  IMO. 


THE   HORSELESS   AGE. 


ANGLO-AIVIERICAN 
STOCK  JOBBERS. 


COMETllING  about  the  London  History 
^■^  of  Pennington  and  Lawson  Leaders  of 
the  75,000,000  Dollar  American  Promotinjj 
Expedition. 


m^ 


ISSUE  OF  FEBRUARY  7th. 


10  Cents,  Stamps  or  Coin, 


THE    HORSELESS   AGE 

150  NASSAU  STREET, 


New 
CataloDue 


OP... 


THE  OARVIN 
MACHINE  CO. 


Now  Reidy  For 
OlBtribution 


PRESENTS 

IMPORTANT 

IMPIOVEMENTS 


Youre  for  tha  Asking 


The  (^arvin  JWachine  ^o., 


Varick  and  Spring  Streets. 
NEW  YORK... 


SALIS  AOKNTSt 


.NEW   YORK 


TlM  Guvin  hUcUm  Co..  51  N.  7th  St .  PhiUdclphM.  Pa. 
Manniiix.  MoxwaU  &  Moor*.  »  S.  C^uial  St.,  Cbince.  HI- 
DcuUcbK     Uwii)     H*9cht»en-P«brik,    AkMoceKll-^^lmlt.    17    Hum 

StTMM,  Berlin  C.  G«iniuiy. 
C.  W.  nurton,  GrtfGlhs  tt  Co.,  Lodnle  Sciuar*.  Ludnu  Hfll,  Loniea, 

E.  C.  EnslADd. 
MuntgODUtry  ft  Lo.,  »S  Boolevard  M*scnu,  Pmrit,  Franc*. 


DO  you  know  why  ihe  DURYEA  System  pleases  the  people?  LIGHT  WEIGHT-  Cyclers  know,  railroaders  know, 
leamfttrrs  know  and  you  know  Ibal  light  weight  in  a  vehicle  is  a  valuable  feature.  Fi'fty.pound  cycles  were  soon  out 
oi  dale  and  35>puund  ones  are  now  universal.  The  one-horsp  dray,  like  the  small  railway  car,  has  been  replaced  by 
vehicles  carryinR  larger  paying  had^  in  proportinn  to  their  weight.  American  li^ht  buggies  are  familiar  the  world  over 
and  American  aulumu!>ile>  arc  priori  In  be.  Li^ht  ivrif{lii<  iong  run^e,  hiRh  puwcr,  .simple  merhanism,  artistic  design  and 
easy  conirni  urr  what  V"u  require.  Dl'RVEA  vehicles  meet  these  rcquirt-rocnts.  A  hundred-weight  per  horse  power 
tells  ihe  story  Thi^  is  why  they  arc  able  lo  traverse  mud,  »ni.iw,  sand.  hJIU  or  even  plowed  fields  with  lacilily.  Li^ht 
weight  with  high  power  means  proper  proponions.  DURYEA  vehicles  are  the  result  of  constant  experimenting  since 
169I.  In  one  you  get  many  detaiU  proven  valualdc  during  these  yean.  I'Mur-passenger  rigs  weigh  less  than  a  horse 
and  can  travel  fa-ter  and  farther  A  triple  cylinder  motor  insures  light  weight,  fttcady  running,  little  noise  or  vibration 
and  great  certainty  of  action.  Simple  mechanism.  No  counter-shatts.  So  gears  running  at  ordinary  speeds.  Single 
central  control  operated  from  eithei  side  at  will.     PRICE,  $1,250,00.     If  you  ate  interested  write  to 


DURYEA,     READING,  PA.  PEORIA.  OX.,  or  LOS  ANGELES, 


CAL, 


SOMETHING    NEW 

A    Motor  Vehicle  With   Space  In 
Back  for  Carrying  Packages,  Etc. 


If  you  desire  the  simplest,  most  easily  understood 

and  managed  mulor  vehicle  ever  offered,  writtr 

ST.  lOOIS  MOTOR  UUM  CO., 

MANUFACTURERS  OF  COMPLETE  VEHICLES  ONLY.  St.  Louis,  Mo.,  U.  8.  A. 


THE   HORSELESS   AGE.  Vrf.i,Mo.ai 

A    PtRFECT    AUTOMOBILE    EQUIPMENT. 


THE 


EIVIPIRE  BALL-BEARING  AXLE 


AND 


ROBERTS'    WHEEL. 


PATENTED. 


4   fiif  aife.  thoroughly      ^ ^ Btp^vaUy    «4ipM    H 

totted  by  actual  use      11       ll  \  ^  MH^I^Hk.         ""fomobilot  and h^r, 

undor  all  c/aise»  c/      ■!        1  '  ,     ,   -  1  |^^^^^^^^         ''■»'^*»       '""W    "' 


Uon. 


NONE  SO  NEAR  ANTI  FRICTION. 

SUPERIOR  TO  ANY  OTHER  AXLE   FOR  ALL  KINDS  OF 

MOTOR    VEHICLES. 


AXLE   DEPARTMENT. 


THE  CHICAGO  5CREW  CO.,       =      -      CHICAGO,  ILL 

~~:_ —       I 

EXPLOSIVE  MOTOR  NUMBER 

January   17th,  1900. 

LEADING    ARTICLES  .... 

The  Hydrocarbon  Eng^ine  as  a  Source  of  Energ^y,  by  Etwoon  Haynbs, 

General  Deductions,  by  Henkv  W.  Struss. 

The  Gasoline  Engine  Indicator  Diagram,  by  E.  C.  Oliver. 

Vaporizers  and  Carbureters,  by  Herhert  L.  Towle. 

Ignition  and  Ignition  Troubles,  by  P.  M.  Hf.ldt. 

Coils  and  Sparks,  by  E.  J.  Stoddard. 

The  Vibration  of  Explosive  Motors,  by  Hkrbekt  L.  Towle. 

Gasoline  and  Gasoline  Mixtures,  by  E.  j.  Stoddard. 

Multi-Cylinder  Engines,  by  1^.  M.  Heldt. 

Gasoline  Vaporizers  and  Carbureters,  by  Henry  W.  Struss. 

Balancing  a  Motor  Carriage,  by  E.  C  Oliver. 

Explosive  Motor  Data,  by  R.  I.  Clecg. 

An  Explosive  Motor  in  Detail,  by  R.  I.  Clegg. 

72  pp.     PRICE,    lO  CENTS,  Stamps  or  Coin. 

SUBSCRIBE   FROM  JANUARY  1st,  AND  YOU  WILL  GET  THIS   NUMBER-     $2.00  A  YEAR." 
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FOUR  HORSE-POWER  DUPLEX  MOTOR  FOR  AUTOMOBILES 


Lig^htest  Motor  for  its  Power  made 
in  the  World.  Weight,  93  lbs.  Air 
Cooled  No  Water  Jacket.  Speed 
can  be  changed  autooiaticaJIy  from 
the  slowest  to  the  fastest.  Electric 
Igaitton.  Self-Oiling.  Noiseless.  No 
Vibration.  .... 


PATKNTKD  IN   .AMKKK'A   ASi>  Kl  It'llT-  IIKW.MIK  OK  IMITATIONS. 


Semi  and    Full  Finished  and 
Case  Hardened. 


yjnt- 


MOTOR   VEHICLE- 


»_ui  1-4  Sire  of  10-in.  Wf«nch. 


CREST    MANUFACTURING    CO.,  Dorchester,  Mass..  U.  S.    A. 

THE  BILLINCS  &  SPENCER  CO.'S 

DROP  FORGED  10  AND  14-IN.  WRENCH, 

t...  =...,.  ^._,_u..  -_.         ^  r  ^  ~  ^      INDISPENSABLE    TO    A 

THE  BILLINCS  &  SPENCER  COMPANY,  H.rtr.rd. eonn.  u  s  a 

M OTO R^WH  EELS 

STEERING 
DEVICE 


DROP  FORCINGS  FOR  AUTOMOBILES. 

Unsqualed  Facllitiss  for  Maetlna:  Requlremanta  In  this  Una. 


WITH 


BALL 
BEARINGS. 


R  I  IVI S,    Crescent  Shape  and  Flat  Base 

FLARING    EDGES   IF    DESIRED. 


WESTON-MOTT   CO..   Utica,  N.  Y. 
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VoL  i,  No." 


STEAM  IS  THE  BEST  POWER  FOR  AUTOMOBILES 

Steam   Motor   Wagon. 


THIS  STYLE    NOW 
READY. 

OTHER   STYLES  TO 
FOLLOW. 


npHE  Carriage  illustrated 
*  here  is  one  that  will  sat- 
isfy the  most  critical,  for  in  it 
Is  combineil  the  finest  carriaf^ 
work  and  the  best  machinist 
skill  and  workmanship,  and  it 
is  the  most  practical  an'l  batis- 
factory  pleasure  carriage  ooe 
can  have.  fl 


FOR  FULL  PARTICULARS  AND  PHOTOGRAPH  ADDRESS 

STANLEY    MANUFACTURING    CO. 

No.    1  17    LINCOLN   STREET,  BOSTON,  MASS. 


DIAMOND  TIRES. 


Divide 

Your 

Orders 

We 

Desire 
Compari- 
son 


^KRON,a 


BER  Co. 


RESULT 

WE  LEAVE  TO  YOU 


OUR 

construc- 
tion 
originated 

WITH    US        I 

IMITATORS 
OFFER 
INDUCE- 
MENTS 
IN    PRICE 


DIAMOND  RUBBER  COMPANY 

^^^--JVKRON    0. 


March  O.  UU. 
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FOUR  HORSE-POWER  DUPLEX  MOTOR  FOR  AUTOMOBILES 


"Ktlfllff'' 


O^tSr 


DUPLEX. 


^rr.oO- 


PATENTED  IN  AMEKKA  AND  ECROPE  BEWARE  OF  IMITATION'S. 


Lightest  Motor  for  its  Power  ouide 
in  the  World.  Weight,  93  lbs.  Air 
Cooled,  No  Water  Jacket.  Spe«d 
can  be  changed  automatically  from 
the  slowest  to  the  fastest.  Electric 
Ignition.  Seir-Oiltng.  Noiseless.  No 
Vibrstion 


CREST    MANUFACTURING    CO.,  Dorchester,  Mass..  U.  S.    A. 


THE  BILLINCS  &  SPENCER  CO.'S 

DROP  FORGED  10  AND  14-IN.  WRENCH, 

^emi—  -•"  -—  ^-^      ^M  ta^Bsaafli     indispensable  to  a 


Semi  and    Full  Finished  and 
Case  Hardened. 


MOTOR   VEHICLE. 


Cut  1.6  Sat  of  10-in    Wr«r>ch. 


DROP  FORCINGS  FOR  AUTOMOBILES. 

Unaqual«d  Pacllltlas  for  Maetlng  RoQUiromttnta  In  this  LIna. 


THE  BILLINGS  &  SPENCER  COMPANY,  H.rtf.rd.  eonn..  u  a  7^ 


MOTOR   WHEELS. 


STEERING 
DEVICE 


WITN 


BALL 
BEARINGS. 

RIM  S,   ^'^^s^^'^'''  Shape  and  Flat  Base 

FLARING    EDGES    IF    DESIRED. 


WESTON-MOTT   CO.,   Utica,  N.  Y. 
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purpose  or  whether  handy  little  ladders  are  carried  in  each 
vehicle;  but  we  suspect  that  the  mast  feature  is  likely  to 
undergo  modification  before  single-track  lines  on  this  sys- 
tem are  extensively  patronized. 


What  of  Maintenance? 


When  will  electric  vehicle  promoters  tell  the  public  some- 
thing about  cost  of  maintenance?  Even  before  scientific  so- 
cieties, where  it  would  seem  that  the  associations  might  en- 
courage Trankncss,  the  same  partial  statements  are  made  in 
regard  to  the  cost  of  operation  of  the  electric  vehicle.  Cost 
of  current,  stabling,  insurance  and  interest  on  first  cost  are 
(he  otUy  items  included  in  the  schedule,  while  the  renewal 
of  plates  and  the  constant  skilled  attention  which  vehicle  bat- 
teries require  are  glossed  over  or  omitted  entirely  from  the 
summary.  Do  these  grntlemcnt  imagine  that  they  can  fool 
all  the  people  all  the  time?  Perhaps  they  think  that  if  they 
should  tell  the  truth  it  would  hurl  "the  business."  So  it 
would;  but  it  would  help  the  industry. 


Necessity  of  Wire  Gauze. 


We  have  received  from  our  readers  quite  a  number  of  let- 
ters in  addition  to  those  published  on  the  cause  of  the  car- 
bureter explosion  recently  referred  to  in  onr  "Communica- 
tions" columns.  All  arc  in  agreement  that  the  probable  cause 
W.-1S  a  failure  to  provide  the  usual  wire  gauze  in  the  inlet 
pipe  to  prevent  a  back  fire  in  case  of  the  valve  not  cIosinK 
properly.  Will  our  correspondent  please  tell  us  whether  he 
tued  the  gauze  or  not? 


The  Performance  of  Small  Qas 
Engine  Cylinders. 


By  Hbrbirt  L.  Towle. 

Every  steam  engineer  knows  that  the  fuel  record  of  the 
engine  that  runs  the  factory  Is  no  criterion  of  the  steam  which 
will  be  made  away  with  by  the  little  insatiate  that  drives  the 
blower.  The  small  gas  engine  has  not  so  black  a  record,  but 
its  performance  if!  still  far  behind  that  of  its  medium  and 
large  sized  counterparts :  and  within  the  scope  of  our  present 
knowledge  thetc  is  no  great  hope  of  revolutionizing  iL 

It  is.  of  course,  well  known  that  the  larger  cooling  area 
presented  by  the  walls,  relatively  to  the  volume  they  inclose,  is 
the  cause  of  at  least  the  larger  part  of  this  loss  of  efficiency ; 
but  this  fact  is  much  further-reaching  than  is  often  supposed. 
and  there  could  ordinarily  be  no  greater  mistake  than  to 
make  the  small  cylinder,  in  it^  stroke  proportions,  degree  of 
cumpresiion.  and  time  of  igm'iion,  a  counterpart  of  the  large 
r»ne.  The  ga-;  engine  is  primarily  a  piece  of  chemical  apparatus; 
and   only   after   the  carefully    proportioned   and   commingled 


charge  hns  been  drawn  in,  compressed  to  the  requisite  degree,, 
ignited  and  burned,  does  the  engine  become  a  mechanical  ag 
for  transforming  the  energy  thus  set  free  into  work.     Thc^ 
engine  is  indeecl  a  piece  of  mechanism,  but  it  ts  mechanism 
designed  to  a  chemical   end,   and  the   6rst  business  of  thej 
designer  h  to  effect  the  chemical  reaction  under  condition 
the  most  advantageous  possible. 

We  have  to  effect,  first,  the  ignition  of  •;ome  portion  of  our 
mixture  of  gasoline  and  oxygen  molecules ;  secondly,  the 
.<tpre.id  of  the  flame  thus  stated  to  all  parts  of  the  charge;  and 
finally,  to  ulilixe  the  resulting  energy  with  as  little  loss  as 
may  be  feasible  There  are  four  things  on  which  the  readine« 
of  the  fir5t  ignition  depends:  the  correctness  of  the  mixturc'i 
proportions,  the  pressure  to  which  it  is  subjected,  its  tem- 
perature, and  the  temperature  and  perhaps  the  siw  of  the 
igniting  agent.  Ignition  once  effected,  the  flame  will  propagate 
with  a  rapidity  detcnnined  by  the  temperature  of  the  charge; , 
its  pressure;  its  richness,  and  its  homogeneity.  TheoreiicalljrJ 
the  ignition  should  be  as  prompt  and  the  inflammation  as^ 
rapid  as  possible,  tn  order  to  utilize  to  the  utmost  the  sub- 
sequent expansion ;  and  in  medium  and  large  gas  engines  im- 
proved economy  is  to  he  sought  along  these  lines.  But  in  the 
small  engine,  while  the  ignition  can  never  he  too  prompt,  it  is 
possible  to  have  both  too  high  a  compression  and  too  rapid 
combustion,  and  while  there  are  mechanical  reasons  for  both, 
the  principal  reason  is  physical. 

A  practical  obstacle  to  high  compression  in  a  carriage  motor 
IS  perhaps  the  enhanced  difficulty  of  starting;  but  thU  i<  ^o 
readily  and  cheaply  overcome  hy  a  starting  cam  as  hardly  to  he 
worth  the  attention  sometimes  given  It.  A  more  serious  draw-J 
hack  is  the  added  flv  wheel  weight  required  and  the  gener 
wear  and  tear  whirh  call  for  more  careful  dcsiorn  and  more 
frequent  attention  hy  the  user.  Again,  the  higher  the  com- 
pression the  greater  will  be  the  leakaee  pa«t  the  piston  rinffs: 
and  the  ratio  of  cylinder  volume  to  circumference  of  piston  de- 
creases very  rapidly  as  the  dianitter  is  reduced.  The  leakaee. 
of  course,  will  be  least  at  high  sneeds.  and  greatest  whetij 
starting,  since  the  charge  has  then  abundant  time  to  leak  awaTi" 
Tt  is  quite  pofi';ibIe  to  make  the  clearance  space  in  a  ^maTl  and 
short-stroke  motor  so  small  that  the  engine  cannot  be  started 
ai  all.  even  with  carefully  fitted  rings  and  copious  libation^ 
of  cylinder  oil. 

The  princitwl  reason,  however,  whv  the  cnmnressinn  cannot 
he  made  as  high  in  a  small  as  in  a  large  cylinder  is  that  it  i^ 
necessary  to  prolong  the  combustion.  Taking  the  water- 
cooled  motor  first,  it  is  well  known  that  a  large  proportion  of 
the  bent  lost  to  the  iacket  goes  in  the  instant  after  ignition, 
while  the  crank  Js  still  near  the  center.  The  high  temperatur 
of  the  flame,  the  density  of  the  gaseous  -ttrata  tran^mittin^l 
the  heat,  and  the  relatively  large  cooling  surface  of  the  walls 
and  head,  all  contribute  to  this  result;  and  in  small  cylinders 
the  last  named  factor  assumes  an  influence  so  disproportionate 
a.s  quite  to  nullify,  in  most  cases,  the  advantage  theoretically  to 
bo  gained.  The  heat  is  produced,  comparatively  speaking,  all 
at  once:  and  it  is  lost  before  there  is  time  to  convert  it  into 
wnrk.  Under  stich  conditions,  to  increase  the  compression 
merely  entails  all  the  inconveniences  of  added  fly  wheel 
weight,  greater  leakage  and  more  rapid  wear  and  tear,  with 
no  compensating  gain  in  economy.  A  moderate  compression, 
nn  the  other  hand,  gives  a  lower  initial  pressure,  with  the 
cbbrgp  perhap<i  hardly  half  burned,  when  the  piston  begins  to 
miivc  out :  but  the  combu.stion  continues  till  well  along  in 
the  stroke,  resulting  in  a  full  expansion  curve  whosenet  area 
is  quite  equal  to  the  other. 
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If  the  cylinder  head  be  unjacketed,  there  is  less  loss  of 
heat  th«re ;  but  care  mast  be  had  test  the  head  become  over- 
heated and  cause  spontaneous  ignitions  of  the  charge.  Those 
motors  whose  walls,  as  well  as  head,  rely  on  radiation  for  cool- 
ing are  naturally  much  worse  off  in  this  respect,  and  can 
use  only  a  very  low  compression. 

It  will,  of  course,  be  understood  thai  thix  prolongation  of 
the  combustion  can  easily  be  carried  too  far.  and  that  it  should 
in  every  case  be  completed  well  before  the  end  of  the  stroke. 
The  speed  of  the  piston  is  here  an  important  consideration. 
With  motors  running  i.ooo  revolutions  per  minute  and  over,  a 
compression  is  allowable  and  even  necessary  which  would  be 
nut  of  the  qnestion  in  launch  motors  plodding  along  at  half 
that  speed.  The  charge  takes  an  appredable  time  to  bum ;  and 
the  problem  will  often  be  how  to  make  it  burn  fast  cnnugh  to 
suit  our  ideas  of  rotation-speed,  rather  than  hnw  to  keep  it 
dftwn  to  a  speed  made  needlessly  slow  by  clumsy  design.  With 
the  requisite  speed  of  combustion  assured  by  proper  vaporizers, 
a  liuitable  compression,  and  early  ignition,  that  engine  will  be 
the  most  efficient  which  expands  its  charge  in  the  briefest 
possihlc  time.  Much  enerjo*  has  been  wasted  in  attempting 
high  speed  with  engines  of  fauUy  design  and  without  due  pro- 
vision for  the  combustion :  but  all  the  signs  point  to  a  steady 
progress  in  that  direction  when  the  way  is  onre  made  clear. 


Electric  Igniter  for  Steam  Vehicles. 


We  herewith  illustrate  the  electric  device  for  Igniting  burners 
in  furnace  of  steam  vehicles,  which  has  lately  been  described 
in  our  columns.  Figs,  i  and  2  represent,  respectively,  the 
rear  and  side  view  of  a  locomobile,  with  the  igniting  device 
attached  in  place:  parts  of  the  framework  in  either  case  being 
•hown  broken  away,  so  as  to  more  ctearlv  represent  the  posi- 
tion and  relative  stre  of  the  attachment  Fiir  s  is  a  dtatrram* 
matic  view  of  the  entire  annaratns  emnlnved.  Tn  thi<  latter 
vtrw.  the  spark -producing  device  is  lettered  "Igniter."  which 
rontains  the  elect romaenctic  vibrator  which  operates  the 
cnarking  contacts  st  the  nnner  end  of  the  tube  which  sur- 
mount* it,  The  sfvarkine  tube  oa<ses  through  one  of  tb*'  air 
tMne«  in  the  furnace  a^  indicated  bv  the  dotted  Hne«.  A.  B.  C 
reoresent*  the  iron  brace,  which  <ninport«  rigidlv  the  igniter  tn 
filaee.  and  Is  secured  to  the  under  side  of  the  bodv  of  the 
wairon  bv  screws  B  C.  Dotted  line«  show  the  eTectric  wirin<! 
(■irmit,  cnnnertinff  the  ipniter.  nueh  botton  and  hatterv.  which 
l:\lter  i«  contained  in  n  cylindrical  ca«e  of  neat  design,  as  shown. 

We  are  informed  that  no  technical  knowledge  is  required  in 
the  installation  of  the  apparatus.  «o  that  any  vehicle  owner 
can  attach  it  himself,  without  sending  to  the  manufacturer*. 

As  we  have  before  stated,  this  device  is  put  on  the  market 
by  the  A.  L.  Bogart  Co..  of  New  York  City. 


Automobile  Night  with  the  N.  Y. 
Electrical  Society. 


The  204th  meeting  of  the  New  York  Electrical  Societj*  at 
the  College  ol  the  City  of  New  York  last  Thursday  was  de- 
voted to  talks  on  the  leading  systems  of  horseless  vehicle  pro- 
pulsion, by  men  prominently  connected  therewith.  A.  L. 
Riker  spoke  of  the  electric  vehicle,  C.  J.  Field  of  the  gaso 
line  and  J.  A.  Kingman  of  the  steam  vehicle,  respectively. 

Mr.  Riker  began  by  mentioning  the  advantages  of  the  elec- 
tric system— its  simplicity  of  control,  smooth  and  noiseless 
running  and  the  absence  of  speed  change  gears,  due  to  the 
fact  that  the  series-wound  motor  exerts  its  maximum  torque 
at  iij  lowest  speed.  Stercoplicon  views  followed,  which  in- 
cluded circuit  diagrams  showing  the  method  of  connecting 
the  four  trays  of  cells  in  series  or  in  multiple  for  different 
kpccds,  detail  views  of  the  battery  trays,  controller  and  lever, 
steering  gear  and  frame,  motor,  current  indicators,  etc.,  to- 
gether with  views  of  several  vehicles  complete,  from  pleasure 
carriages  (o  a  heavy  truck.  The  views  shown  were  confined 
to  the  Riker  system,  and  especial  reference  was  made  to  the 
method  of  putting  the  differentials  and  steering  pivots  inside 
the  wheel  hubs,  which  is  peculiar  to  this  system.  Both  sin- 
gle and  double  motor  drives  were  shown,  the  latter  being  de- 
clared preferable  for  heavy  work. 

Mr.  Field  prefaced  his  remarks  by  pointing  out  tliat  while 
the  electric  vehicle  had  an  undoubted  field  for  city  use.  yet 
the  limited  radius  of  its  battery  action  unfitted  it  for  tour- 
ing and  general  purposes,  which  cotild  only  be  met  by  the 
prime  movers,  steam  and  gasoline.  A  representative  air- 
cooled  motor  was  then  thrown  on  the  screen,  with  the  com- 
ment that  this  method  of  cooling  had  not  been  found  prac- 
ticable in  powers  about  2l4  h.p,  in  one  cylinder.  A  French 
design  of  water  cooler  was  shown,  with  which  it  was  said 
that  three  or  four  gallons  of  water  would  last  a  full  day.  or 
even  more.  A  circuit  diagram  for  jump  spark  ignition  fol- 
lowed, with  the  remark,  amid  laughter,  that  go  per  cent,  of 
the  troubles  with  these  motors  could  be  traced  to  "poor  elec- 
trical engineering'*  in  providing  a  suitable  spark. 

\  De  Dion  carbureter  and  an  Abeille  vaponVer  were  illu<- 
trated.  the  former  being  pronounced  unsatisfactory  on  rouith 
roads,  where  the  jnlfing  disturbed  the  float  and  consequently 
the  mixture,  The  latter  was  described  in  The  Tfor^eles*  Ago 
for  Jan.  10,  tooo.  and  the  De  Dion  carbureter  in  the  Explosive 
\folor  Number.  The  method  of  direct  injection  of  the  fuel 
into  the  cylinder  was  mentioned  by  Mr.  Field,  hut  not  favored- 
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A  reference  to  Uie  limitations  of  hot  tubes  wu  followed  by 
several  views  of  running  gears  and  of  completed  vchiclcg, 
foreign  types  being  chosen  for  the  most  part.  The  now  de- 
creasing practice  of  throwing  the  speed  gears  in  and  out  of 
mesh  at  the  teeth  was  severely  condemned,  and  the  hope  was 
expressed  Ihat  the  development  of  business  wagons  tn  this 
country  would  result  in  much  less  unsightly  productions  than 
are  in  vogue  on  the  other  side  of  the  water. 

Mr.  Field  concluded  his  paper  with  the  remark — which  the 
audience  seemed  to  find  significant — Ihat  Mr.  Riker  intended 
to  use  a  gasoline  carriage  in  the  coming  Gordon  Bennett 
international  race. 

Mr.  Kingman's  paper  was  largely  historical  and  devoted 
to  showing  that  heavy  steam  vehicles  had  been  built  and 
operated  with  more  or  less  success  as  early  as  the  thirties. 
The  failure  to  press  their  development  and  use  at  that  time 
he  ascribed  to  the  generally  bad  roads,  public  opposition  and 
the  diversion  of  interest  to  railroading,  which  was  then  just 
coming  to  the  front. 

Views  of  the  various  French  steam  tricycles,  English  and 
Continental  steam  trucks  and  light  American  carriages  fol- 
lowed, and  the  series  ended  with  views  in  detail  of  the  boiler, 
burner  and  running  gear  of  ihe  Locomobile. 

The  discussion  which  followed  disclosed  some  skepticism 
on  the  members*  part  regarding  the  low  operative  expense 
claimed  for  electric  vehicles.  One  member  pointed  to  the 
shon  life  of  the  necessarily  light  batteries;  and  another,  who 
confessed  that  he  would  rather  sit  over  a  tray  of  batteries 
than  nrvcT  a  boiler,  yet  observed  that  if  a  set  of  tires  cost  $200 
and  wa»i  good  For  aoo  miles,  it  was  not  difficult  lo  commit? 
the  cost  of  running  in  tire  miles.  He  suggested  that  Mr.  Riker 
could  give  valuable  information  on  that  and  the  preceding 
point;  but  unfortunately  Mr.  Riker  did  not  respond. 

After  a  vote  of  thanks  to  the  speakers  of  the  evening  the 
meeting  adjourned. 


LONDON  NOTES- 


Lead  Cab  Lecture. 


Hiram  Percy  Maxim.  I^ad  Cab  engineer,  delivered  a  lec- 
ture last  Thursday  before  the  Knickerborker  Athletic  Club. 
He  endeavored  to  show  the  general  advantages  and  disad- 
vantages of  the  different  systems  of  propulsion,  but  omitted 
to  discuss  the  subject  of  the  maintenance  of  storage  batteries. 
He  expressed  the  opinion  that  the  (rreatest  progress  would 
he  made  in  electric  vehicles.  Harold  Karnes,  another  Lead 
Cab  engineer,  who  was  advertised  to  speak,  was  unable  to 
appear. 

James  B.  Stetson,  president  of  the  California  St,  Cable  Rail- 
road Co.,  of  San  Francisco.  Cal.  is  looking  for  a  snitable 
motor  Trtis  sy«tem  to  introduce  between  the  terminus  of  the 
railroad  at  California  St.  and  the  ferry,  a  distance  of  i.ioo  ft. 
over  le\'el  road.  He  wishes  to  buy  the  motor  trucks  complete 
and  have  the  bodies  fwillt  in  San  Francisco. 


IN  TODR  TOWN,  FROM  TOUR  FRIENDS, 

will  you  solicit  subscriptions  for  The 
HoRSKT-Ess  Ace  on  a  commission  basis? 
If  so,  write  the  Editor. 


London.  March  15,  SQoa 

JIOTOB  VAKS  FOB  COBLSEA  VESTSY. 

The  Vestry  of  Chelsea  has  for  some  time  past  been  con- 
sidering the  question  of  adopting  motor  wagons,  and  their 
surveyor  has  devoted  considerable  attention  to  the  matter,  a 
lengthy  report  of  his  as  to  the  coat  of  working  of  the  various 
types  of  heavy  steam  vehicles  at  present  on  tite  market  having 
been  forwarded  to  you  in  one  of  my  recent  letters.  It  is  an- 
nounced this  week  that  the  Vestry  has  accepted  the  offer  of 
the  Lancashire  Steam  Motor  Co.  for  two  vans  with  coke-fired 
boilers  at  £475  each.  The  annual  cost  of  these  vehicles  is 
estimated  at  £293  iSs.  each,  made  up  as  follows:  15  per  cent, 
depreciation.  £73  los ;  repairs,  £55 ;  fuel,  etc.,  £75  8s.,  and  wages 
of  driver.  £90.  At  the  same  time  the  Vestry  has  purchased  a 
second-hand  steam  vehicle  with  two  interchangeable  bodie.^ — 
one  a  tip  wagon  and  the  other  a  street  watering  cart — from  the 
Thomycroft  Steam  Wagon  Co.,  for  the  sum  of  £550. 

TBE   AtnOUOBILE  OP  'n>-DAY   IH  EU«OI>B   AlfP  AKDtJCA. 

This  W35  the  title  of  a  paper  read  at  a  meeting  of  the  Auto- 
mobile Oub  In  London  last  night  by  H.  Sturrocy.  The  paper 
was  a  lengthy  one  and  briefly  reviewed  the  progress  made 
with  steam,  electric  and  gasoline  vehicles  in  both  continents, j 
In  concluding  the  author  remarked  that,  broadly  speaktnf,! 
while  America  undoubtedly  leads  in  the  electric  vehicle  and  at 
present  also  in  the  tight  steam  carriage.  England  is  positively 
in  front,  and  a  long  w»y  In  front,  in  connection  with  steam 
wagons  for  the  conveyance  of  heavy  goods,  and  i(  making  good 
headway  with  petroleum  vehicles,  while  France  in  the  latter 
class  of  carriage  undoubtedly  leads  the  world.  "X  think,  how* 
ever,  I  can  safely  say  that  before  five  years  are  oat  Eng- 
land and  America  will  be  in  the  lead.  T  think  it  mo?t  probable 
that  in  steam  carriages  of  all  classes  the  English  makers  will 
e\*entually  be  in  front,  while  in  petroleum  vrhlclrs  they  wiB 
at  least  equal  the  French,  and  America  will  probably  retain  itti 
Uad  in  electric  matters." 

In  the  course  of  his  paper  Mr.  Sturmey  gave  some  particu- 
lars of  a  new  steam  carriage  in  the  constntction  of  which  he 
U  at  present  engaged,  in  conlunction  with  Makins,  Ltd ,  of 
Manchester.  This  carriage  will  embody  several  new  feature*. 
In  the  first  place,  it  will  obtain  ?steam  from  a  boiler  invcnte4^J 
by  J,  G.  A.  Kilcbin.  of  Manchester;  it  is  on  the  same' 
principle  as  that  of  Serpollet,  though  weighing  but  40  lbs., 
the  water  and  oil  tanks,  boiler,  and  condensers  all  being  ar- 
ranged in  front  of  the  dashboard,  so  that  no  one  will  sit  over 
the  boiler,  as  in  the  case  with  other  steam  carriages.  Tn  the 
boiler  and  condenser*  the  system  of  the  cone  which  provides 
the  greatest  amount  of  effective  atmospheric  surface  U  used 
The  engine,  too,  possesses  several  new  features.  It  consists  of 
three  high  pressure  cylinders  a^-in.  bore  by  4-in.  stroke,  with 
a  rotary  slide  valve  and  a  cmnk  shaft  set  at  lao  degrees  and 
the  engine  which,  it  is  anticipated,  when  forced,  will  develop 
10  b.  p.,  weighs  btn  82  n». 

T9  IT  A  PEXKIIfCTOH? 

The  other  day  the  following  curious  advertisement  appeared 
in  one  of  the  daily  newspapers: 

"Notice  is  hereby  given  that  at  the  expiration  of  one  month 
after  the  loth  instant  the  undersigned  will  nroreed  to  s^Tt  by 
tJTiblic  auction  a  motor  car.  made  by  the  Roth  well  Fc)ip<e  Ma- 
chine Co.  (Lld.^,  Oldham,  and  left  at  my  inn  in  the  month  of 
July  last,  and  which  has  since  remained  tmdatmed,  the  pirson 
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who  depo&ited  the  same  not  having  left  his  name,  but  which 
motor  car  »  beiievcd  to  belong  to  the  said  Rothwcll  Eclipse 
Machine  (Jo.  ^Ltd.),  or  their  consignee.  Joseph  Cooycr, 
Queen's  Head  Inn,  Wilnecotc,  near  Tamworth,  VV'arwickihiic." 

So  i&r  as  1  am  aware,  the  only  motor  carriages  built  by  the 
Rothwcll  Co.  were  to  the  ordtr  of  the  Pennington  Ca  The 
question  naturally  arise:,  as  to  why  it  has  been  allowed  to  lie 
forgotten  m  a  Warwickshire  village. 

It  IS  reported  that  the  German  and  French  Automobile  dubs 
are  conferring  as  to  a  projected  race  beiweea  the  French  and 
German  capitals  next  year. 

The  two  company  construction  schemes  referred  to  in  my 
last  letter,  viz.,  that  of  the  London  Motor  &  Wagon  Co. 
and  the  Motor  Mfg.  Co.,  have  been  ratified  by  meetings  of 
iiharcholders  this  week.  Some  opposition  wa^  at  first  ex- 
perienced to  the  directors'  proposals  in  the  case  of  the  first 
named  concern. 

PLEASURE  TOinj  FOR  THE  FUBUC 

According  to  a  Birmingham  newspaper,  a  successful  trial 
was  made  on  Monday  last  of  one  of  the  several  gasoline  motor 
cars  which  the  Motor  Car  Elxcursions  Co.  are  about  to  run 
from  Birmingham  on  long  and  short  excursions  during  tlie 
spring  and  summer  months.  The  cars  are  of  a  new  pattern 
and  of  two  sizes — carrying  S  or  i6  passengers.  The  scheme 
of  the  Motor  Car  Excursions  Co.  is  of  a  manifold  and  am- 
bitious character.  Alt  that  its  patrons  have  to  do  is  to  take  a 
ticket,  and  they  may  even  pay  for  that  by  installments,  step  on 
board  a  car  in  Corporation  St..  Birmingham,  and  be  whirled 
off  to  Scotland,  to  Devonshire,  to  the  Isle  of  Man,  to  Paris, 
all  over  Wales,  or  to  any  of  a  score  of  districts  nearer  home, 
fed  and  housed  for  a  week  or  more,  and  dropped  safely  in 
Birmingham  at  the  end  of  the  itinerary.  In  fact,  the  company 
sets  out  85  a  sort  of  Motor-Cooks,  taking  entire  charge  of 
the  holiday  arrangements.  The  short  excursions  include  all 
the  places  of  interest  and  general  resort  within  a  radius  of 
25  miles  of  Birmingham.  The  trial  trip  on  Monday  last  was 
to  Stonetn-idge  and  back,  and  a  very  successful  run  was  made. 

THE   LONDON   LEAD   CABS. 

It  is  announced  that  the  electric  charging  station  of  the 
London  Electrical  Cab  Co.,  Ltd.,  together  with  the  machinery, 
plant,  ticensci,  cabs  and  premises  in  Lambeth,  are  to  be  put  up 


It 

for  sale  by  tender.  I  did  hear  some  time  ago  that  the  Morris 
&  Salom  people,  of  New  York,  were  in  treaty  for  the  whole 
plant,  and  another  ruraor  was  to  the  effect  that  the  cabs  had 
been  purchased  for  shipment  to  Paris,  where  they  were  to  be 
used  during  the  Exposition.  Judging  from  the  above  an- 
nouncement both  schemes  must  have  fallen  through. 
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On  Mch.  17,  So  persons  had  been  licenced  to  drive  automo- 
biles ui  Chicago,  III. 

Bcardsley  &  Hubbs.  carriage  builders,  Masstllon,  O..  arc 
building  an  experimental  motor  carriage. 

The  Duryea  Power  Co.,  Reading  Pa.,  have  leased  a  por- 
tion of  the  Reading  Cycle  Co/s  plant. 

T.  L.  Regester,  formerly  foreman  in  the  Rock  Island  (III.) 
Plow  Co.'s  factory,  is  building  a  gasoline  carriage. 

The  Lunkcnhctmcr  Co.  have  designed  a  special  lubricator 
for  Locomobile  engines. 

The  St.  Louts  Motor  Carriage  Co.  has  opened  an  Eastern 
brunch  at  610  Drexel  Building,  Philadelphia.  Pa. 

The  Overman  Wheel  Co.,  Chicopee  Falls.  Mass..  are  re- 
ported negotiating  for  the  sale  of  all  steam  vehicle  parts  and 
material  on  hand. 

Miss  Julie  E.  Bracken,  secretary  o(  the  Woods  Co..  enjoys 
the  distinction  of  being  the  first  woman  legally  licensed  to 
drive  an  automobile  in  Chicago. 

The  directors  of  the  Electric  Vehicle  Co.  have  declared  a 
2  pci  cent,  dividend  on  the  $5,000,000  preferred  slock  of  the 
company. 

The  Conrad  Motor  Carriage  Co.  has  been  incorporated  at 
Buffalo,  N.  Y.,  with  $25,000  capiul.  by  Julius  H.  Potter, 
Frank  P.  Conrad  and  David  W.  Adams. 

A  London  insurance  company  is  issuing  a  special  personal 
and  property  accident  policy  for  persons  who  are  to  take  part 
in  the  1,000-mile  run. 

Schaffer  &  Budenberg,  Brooklyn.  N.  Y^  have  entered  the 
steam  vehicle  trade  and  are  now  furnishing  small  pressure 
gauges  for  light  carriages. 

The  legislature  of  New  York  State  has  ai^proprlated  $150,000 
for  road  improvements,  instead  of  the  $1,000,000  which  the 
Automobile  Club  asked  for. 

IJcut.  I.  N.  Lewis,  secretary  of  the  Board  of  Ordnance 
and  Fortifications.  Washington.  D.  C,  has  obtained  patents 
on  an  oil  motor  for  vehicles,  of  which  much  is  expected. 

The  Walden  Ridge  Automobile  Co.  has  been  formed  at 
Chattanooga.  Tcnn..  with  $s.ooo  capital  to  run  motor  car- 
riages one  to  Walden  Ridge,  a  subnrb. 

The  Anglo-American  Rapid  Vehicle  Co.  have  secured  the 
Barnes  bicycle  plant,  Syracuse,  N.  Y,,  and  are  putting  in 
machinery  to  manufacture  automobiles.  E.  C.  Stearns,  of  that 
city,  is  second  vice-president  and  m.inager. 

The  Construction  Licgcotsc  d'Automobilcs.  licensees  under 
the  Duryea  patents,  have  completed  their  first  carriages,  which 
weigh  850  lbs.  and  have  the  main  mechanical  features  of  the 
well-known  1898  model  of  the  Duryea  Motor  Wagon  Co. 

William  A.  Schaum,  Thomas  Philbin.  William  H.  Wick- 
ham,  Walter  S.  Lentbeckcr  and  John  J.  Carroll  have  organ- 
ized the  Schaum  Automobile  &  Motor  Mfg.  Co..  of  Balti- 
more. Md.,  with  $50,000  capital. 


The  Slaymaker- Barry  Co.,  well-known  lock  manuiacittrers. 
South  ConnellsviUc,  Pa.,  have  purchased  the  rights  of  the 
Baldwin  steam  carriage,  invented  by  L.  F.  N.  Baldwin, 
Providence,  R.  1.,  and  will  manufacture  iL 

Kenneth  A-  Skinner,  exclusive  agent  for  the  Dc  Dion  & 
Boutun  motors  in  the  United  States,  has  secured  the  services 
of  C.  S.  Hensbaw  and  Oscar  Uedstrom  as  racing  experts  to 
represent  him  on  the  track. 

Alfred  Harmsworth,  tlie  London  publisher,  who  has  been 
totuing  in  Fiance,  states  that  in  one  day  be  counted  177 
motor  carnages  and  voiturettcs  and  J69  tricycles  on  the  roads 
of  ihc  Riviera. 

The  Union  Automobile  Co.,  recently  incorporated  in  Mary- 
land with  $50,000  capital,  is  empowered  to  increa&e  its  capi- 
tal to  $500,000,  to  use  any  of  the  motive  powers  and  to  oper- 
ate in  any  county  or  city  ol  the  Sure.  The  mcorporators 
are  George  Waters.  Spencer  C  Watkins,  Lc  Page  Cron- 
millcr,  Louis  C.  Barley  and  Julian  O.  Ellinger. 

The  first  road  test  of  the  racing  machine  which  Alexander 
Wintun  is  to  take  to  France  to  compete  for  the  Gordon  Ben- 
nett Cup  was  made  at  Qevcland  last  Saturday.  It  is  long 
and  low  in  build,  has  the  customary  sloping  wind  cuuer  m 
front  and  is  provided  with  a  single  cylinder  motor  of  the  a&mc 
construction  as  u&ual,  but  of  higher  power.    It  will  be  shipped 

The  Mahb>-  Automobile  &  Motor  Co.,  of  New  York.  Itat 
been  incorporated,  with  $1,000,000  capital  stock,  by  C  C. 
Hoge,  C.  A.  Mackenzie,  P.  R.  Brooks,  F.  D.  Maltby  and 
E.  L.  Maltby.  F.  D.  Maltby  has  been  doing  business  as 
the  Maltby  Automobile  Co.  at  10  Clinton  St.,  Brooklyn. 

The  affairs  of  the  General  Electric  AulomoVUe  Co.  are  10 
be  readjusted.  A  committee  composed  of  G,  M.  Dodge  and 
Geo.  Tracy  Rogers,  of  New  Y^ork,  and  J.  S.  Amdt.  J.  M. 
Buder  and  Thos.  Earle  White,  of  Philadelphia,  has  been  ap- 
pointed to  formulate  a  plan  cither  by  a  consolidation  with 
some   other   company   or  by   providing  additional   working 

capital. 

I 
Ihe  new  and  improved  automatic  injectors  made  by  Wm. 
Sellers  &  Co.,  of  Philadelphia,  and  sold  by  Jenkins  Bros., 
have  been  designed  for  use  in  all  places  where  a  high  dais 
moderate  priced  injector  is  required.  They  restart  instantly 
after  a  temporary  interruption  of  the  steam  or  water  supply. 
All  parts  are  made  to  gauge  and  can  be  renewed  at  triHing 
cost. 

Makers  of  all  sorts  of  supplies  arc  now  looking  motorward. 
Motor  vehicles  require  a  fine  grade  of  oil,  so  that  progressive 
manufacturer  of  oils  Wm.  F.  Nye,  New  Bedford,  Mau.,  has 
brought  out  a  brand  o(  "Crystal  Sperm  Oil,*'  specially  re- 
fined for  this  purpoae.  It  is  colorless,  stainless  and  odorfess 
and  may  be  used  on  all  parts  of  a  vehicle,  including  Ihe 
motor,  transmission  and  axles. 


CAN  TOU  BET  US  NEW  SOBSCRIIERt  ? 

Any  of  our  subscribers  who  are  willing  to 
solicit  subscriptions  for  The  Horseless  Acc 
from  their  fellow  townsmen,  arc  requested  to 
communicate  with  the  Editor. 


Vo.  U.  Much  a.  IMQ. 
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Facts  and  Kinks. 


Buffalo,  N.  Y.,  Maich  »i. 
Editor  Horseless  Age: 

I  have  tried  the  following  methods  of  making  gas  for  the 
carriage  motor:  Drawing  warm  air  direct  through  the  sup- 
ply tank,  adding  more  air  through  the  mixer  valve  to  form 
the  explosive  gas,  wanning  the  supply  tanV  by  means  of  a 
pipe  from  the  exhaust  mufHer,  and  regulating  the  heat  by 
a  valve,  the  suction  pipe  being  provided  with  an  effective 
fire  stop  of  wire  cloth  (eight  thicknesses  used)  and  a  reUef 
valve,  as  safety  precautions.  This  arrangement  has  proved 
most  satisfactory,  although  there  are  a  few  disadvantages, 
which  I  will  describe  later  on. 

Another  plan  involved  the  use  of  a  carbureter  in  which  the 
level  of  the  gasoline  was  maintained  by  a  float  which  oper- 
ated a  valve,  the  supply  being  graviij-fed  from  a  tank  at  a 
higher  level.  This  gave  fair  results  when  in  good  order,  but 
rcfiuired  attention  to  insure  a  proper  level,  and  the  vibration 
of  the  carriage  caused  it  to  splash  gasoline  into  the  inlet,  which 
made  trouble  at  once.  1  tried  two  other  carbureters,  built 
on  somewhat  similar  plans,  with  more  or  less  success.  All 
proved  troublesome,  and  kept  mc  guessing  what  the  matter 
might  be. 

A  vaporizer  or  mixer  was  interesting.  It  supplied  a  meaS" 
.urcd  quantity  of  gasoline  for  each  piston  stroke,  which  was 
sprayed  into  the  mixing  chamber  by  the  incoming  air  current. 
A  needle  vafvc  controlled  the  liquid.  An  air  valve  fixed  the 
amount  of  air,  and  my  attention  was  ahnost  constantly  re- 
quired to  keep  the  two  adjusted  to  suit  the  present  conditions 
and  1  gave  U  up  tiualty  as  too  fussy.  I  could  run  the  car- 
ri:ige  with  it,  but  was  glad  to  get  rid  of  my  troubles  and  go 
back  to  the  simple  single  supply  tank,  placed  below  the 
motor  level  and  as  far  from  the  sources  of  lire  as  possible. 

Long  use  has  made  me  feel  safe  with  tins  plan.  I  draw 
no  liquid  from  iL  A  leak  docs  not  spread  the  dangerous 
stuff  over  the  carriage  and  motor;  Uie  electric  wires  arc  not 
near  it.  In  faa  the  danger  is  reduced  to  the  handling  of  the 
gasoline  in  filling. 

t  find  one  disadvantage  in  the  fact  that  after  standing  a 
long  time  in  the  barn  the  supply  in  the  Uiik  deteriorates,  and 
I  am  not  able  to  start  up  promptly,  but  the  addition  of  a 
quart  or  so  of  fresh  gasoline  will  remove  the  difliculiy. 

Another  trouble  is  in  filling  the  tank  too  full.  It  mu&t  not 
be  more  than  two-thirds  filled,  or  the  splash  will  bother  at 
limes. 

The  gasoline  can  be  used  down  to  within  ^  in.  of  the  bot- 
tom. The  gas  grows  poorer,  however,  as  it  gets  low,  and  I 
try  to  renew  often  when  convenient. 

The  combustion  seems  more  perfect  with  this  plan  than  either 
of  the  others,  as  evinced  by  less  odor  in  the  exhaust,  and 
no  smoke  in  the  cylinder.  I  suspect,  however,  that  the  power 
developed  may  not  equal  tliat  produced  by  a  liquid  feed  or 
spray  mixer.  Am  I  correct?  However,  comfortable  riding 
is  the  end  aimed  at. 

An  oil  cup  on  each  cylinder  supplies  the  pistons;  the  sur- 
plus drops  into  the  crank  box  and  is  splashed  and  blown 
over  all  the  other  moving  parts.  My  only  care  is  to  keep 
those  cups  in  working  order  and  supplied  with  oil. 

Occasionally  it  docs  good  to  put  a  little  kerosene  oil  in 
the  Gupi  to  clean  out  the  old  oil  from  the  pistons  and  their 


rings.  Gasoline  answers  the  same  purpose  but  is  more  risky 
to  handle. 

When  using  the  jump  spark  the  surplus  oil  used  to  cause 
trouble  by  burning  on  the  points  and  stopping  the  ignition, 
but  with  the  present  wipe  spark  it  really  improves  it. 

Dry  graphite  is  interesting,  and  I  hope  to  try  it  soon. 
While  using  the  jump  spark  I  made  a  failure  of  it  on  account 
of  the  coating  of  the  insulation  inside  the  cylinder  and  the 
covering  over  of  the  points. 

The  carriage,  being  fitted  with  ball  bearings  all  over,  re- 
quires  httle  or  no  oil.  I  do  not  remember  using  the  oil  can 
more  than  once  during  the  summer. 

Twelve  hundred  miles  of  road  driving  has  developed  one 
puncture  in  one  front  tire.  This  was  mended  by  "jiffy"  in  a 
few  moments,  and  the  repair  remains  good. 

Twice  only  have  the  tires  been  pumped  up.  They  are 
somewhat  slack  now  and  need  air. 

Once  a  rear  wheel  came  off  in  the  dark  8  miles  from  home. 
A  plank  under  the  axle  wired  to  the  step  made  a  slide  that 
enabled  the  motor  to  drag  the  wreck  slowly  home.  Thai 
wheel  was  found  next  morning  in  the  bush  by  the  roadside, 
far  from  the  spot  where  the  accident  occurred,  for  we  were 
going  at  top  speed  at  the  time  and  were  crossing  a  trolley 
track. 

A  broken  connecting  rod  disabled  one  cyhnder  upon  another 
occasion  and  developed  a  scheme  to  mote  with  the  other  one. 
It  was  successful,  though  slow,  showing  the  advantage  of 
two  cylinders. 

A  small  storage  battery  provides  current  for  ignition.  It 
lasts  from  12  to  15  days,  but  is  recharged  every  three  or  four 
days  while  standing  in  the  barn  by  connecting  with  a  pri- 
mary battery  placed  on  a  convenient  shelf,  a  proper  resist- 
ance being  placed  in  the  circuit  to  prevent  too  rapid  charg- 
ing. 

Thus  the  storage  is  usually  full  charged,  and  gives  a  good 
spark,  and  would  carry  current  ior  a  long  trip. 

The  article  by  Mr.  Nungesser  on  ignition  sets  me  thinking 
that  my  lo-in.  coil  may  not  be  the  best,  and  I  want  to  learn 
where  to  get  a  better  one.  £.  N.  B, 

lOur  correspondent's  experience  is  interesting  as  tending 
to  controvert  the  views  usually  held  as  to  the  relative  merits 
of  tznk  and  jet  vaporization.  It  will  be  seen  that  the  vertical 
oscillation  of  a  float,  due  to  its  not  following  promptly  the 
jolting  of  the  carriage,  might  readily  become  a  serious  difli- 
cuity  on  any  but  good  roads.  Evidently  the  heavier  the  float 
and  the  greater  its  freedom  of  movement  with  respect  to  the 
valve,  the  more  marked  this  effect  will  be;  and  it  would  seem 
a  not  impossible  task  to  devise  a  "dead  beat"  float,  which 
should  respond  only  to  changes  in  the  gasoline  level. 

The  grade  of  gasoline  used  will  have  much  to  do  with  the 
success  of  a  tank  carbureter,  since  with  any  but  the  lightest 
spirit  the  more  volatile  portion  will  evaporate  first  and  the 
heavier  remainder  will  need  cither  more  heat  or  more  time, 
or  both.  The  best  plan  is  to  use  abundant  evaporating  sur- 
face to  insure  saturation  under  all  conditions.  Perhaps  E. 
>f.  B.  would  tell  us  what  grade  of  gasoline  he  uses. — Ed.1 


A  Nuds:e  for  the  Automobile  Club. 

St.  Louis,  March  22. 
Editor  Horseless  Age: 

Your  readers  no  doubt  remember  me  as  the  man  who  is 
being  prosecuted  under  an  indictment  by  the  Grand  Jury  for 
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(elonioiu  assault,  all  because  my  automobHe  happened  to 
frighten  8  fractious  horse  and  overUirn  a  buggy.  You  have 
already  published  all  the  details  of  ihc  affair. 

Notwitbstaading  aJl  the  notoriety  which  has  been  given 
this  case  in  the  automobile  press,  I  have  received  no  offer 
of  assistance,  either  moral  or  financial,  from  the  Automobile 
Cluh  of  America.  Are  they  asleep?  At  (he  time  of  the 
accident  I  promptly  mailed  full  description  of  the  case  to 
tile  ofTtcial  of  said  club,  but  have  never  heard  a  word  from 
him,  although  almost  two  months  have  elapsed.  Does  not 
the  club  know  that  I  might  easily  enter  the  plea  of  guilty  and 
escape  with  small  6nc;  but  yet  the  court's  decision  would  be  a 
lasting  blight  upon  the  entire  automobile  industry?  Of 
course  I  would  not  be  such  a  knave  as  to  sloop  to  such  a 
proceeding,  but  I  merely  mention  what  might  possibly  occur. 

How  would  the  ofBccrs  of  the  club  like  it  should  this  case 
turn  out  adversely  to  the  automobile?  How  would  they  like 
to  be  prohibited  from  using  their  automobiles  on  the  streets, 
and  all  because  of  lack  of  interest  in  this  case? 

The  latest  news  in  regard  to  the  case  ts  (bat  I  filed  a 
demurrer  to  the  indictment,  but  the  demurrer  was  overruled 
and  the  case  continued  until  May  term. 

Ic  seems  to  me  that  if  this  were  a  bicycle  case,  In  which 
the  rider  of  a  bicycle  was  being  prosecuted  under  an  indict- 
ment simply  for  "scaring"  a  horse,  the  L.  A.  W,  would  long 
ago  not  only  have  offered  assistance  but  the  case  would  have 
been  tried  and  either  dismissed  or  appealed.  If  the  Auto- 
mobile Club  can  stand  it  I  guess  I  can.     Very  truly  yours, 

JOHN  C  HIGDON. 


A  Physician's  Experience, 


over  frozen,  rutty  roads  that  would  have  taxed  a  horse  vehicle 

very  severely.    I  tried  to  do  the  same  with  a  steam  carriage, 

but  found  it  too  light.    It  would  skid  or  slip  about  in  a  most 

discouraging  manner.    Any  motor  wagon  to  be  practical  on 

muddy  roads  should  be  heavy  enough  lo  sink  to  solid  groond, 

thereby  insuring  proper  traction. 

t  would  add  that  the  cost  or  fuel  is  very  much  on  the  side  of 

the  explosive  motor  carriage 

'^  FRANK  U  McKEE.  M.D. 


Plymouth,  Pa.,  March  23. 
Editor  Horseless  Age: 

I  have  nsed  a  steam  carriage  in  my  professional  and  oflicial 
work,  also  an  explosive  motor  carriage,  for  about  six  months. 
From  my  personal  experience  1  am  led  to  conclude  that  for 
a  physician  an  explosive  motor  carriage  is  exactly  what  Is 
required.  A  busy  physician,  thinking  and  worr>-ing  about  Mr. 
A  with  pneumonia,  or  Willie  B  with  appendicitis,  or  Miss  D 
with  a  pus  cavity  in  her  lungs,  has  no  time  or  inclination  to 
think  whether  or  not  there  is  water  in  the  tank  of  a  steam  car- 
riage or  to  pump  up  30  or  40  lbs.  of  air  in  the  air  tank.  And 
when  he  13  making  a  rather  long  call  it  is  rather  annoying  to 
hear  the  safety  valve  on  his  steam  wagon  go  blowing  away 
like  a  locomotive,  to  the  terror  and  consternation  of  pedes- 
trians and  horses.  When  these  little  annoyances  can  be  done 
away  with,  then  I  might  possibly  go  back  to  a  steam  wagon; 
but  until  then  I  am  a  firm  convert  to  the  explosive  motor 
carriage.  All  I  have  to  do  now  is  to  go  to  my  carriage  house 
(which  is  heated  by  steam,  and  all  purchasers  or  prospective 
purchasers  of  motor  wagons  should  know  that  all  carriages 
must  be  kept  in  warm  storage  during  the  winter),  turn  on  the 
gasoline,  start  the  motor,  jump  in  the  carriage  and  go  about 
my  business,  stopping  to  make  professional  calls,  all  the  fore- 
noon, with  no  pumping,  no  water  tank,  no  fire,  no  blowing  off 
of  230  lbs.  of  steam,  no  frightened  horses,  If  one  makes  a  very 
long  call  it's  quite  easy  to  turn  off  the  fuel  and  start  and  be  oS 
in  three-quarters  of  a  minute,  as  I  have  done  a  great  number 
of  times. 

I  have  put  my  explosive  motor  carriage  through  the  streets 
and  roads  when  the  mud  was  half  way  up  to  the  hubs,  and 


Vaporizer  or  Carbureter? 


Pomfret  Center^  Conn.,  March  ao. 
Editor  Horseless  Age: 

Will  you  please  let  me  know  t(  I  could  use  a  vaporizer  in 
place  of  a  carbureter  on  a  motor  tricycle,  and  tf  heating  the 
air  before  it  enters  the  vaporizer  would  overheat  the  motor? 

ALFRED  WAGSTAFF. 

1.  For  general  use  a  vaporizer  is  preferable  to  a  carbureter, 
but  it  should  always  be  used  in  connection  with  an  overflow 
cup  or  float  tank,  so  as  to  draw  the  gasoline  from  a  constant 
level. 

2.  The  motor  will  not  overheat,  but  the  air  should  not  be 
warmed  more  than  enough  to  vaporize  tlie  gasoline,  which  is 
veiy  little. 


HETROPOLITAN  ITEMS. 

H.  P.  De  Gowan,  23  Warren  St.,  is  exhibiting  the  Over- 
man steam  carriage. 

Osterberg  &  Sutton,  consulting  engineers,  11  Broadway, 
arc  constructing  an  electric  carriage. 

The  Lion  Acetylene  Gas  Generator  Co.,  568  West  Broad- 
way, have  applied  for  patents  on  an  explosive  motor. 

T.  Shriver  &  Co..  331  East  Fifty-sixth  Sl,  are  building  a 
gas  engine,  the  chief  feature  of  which  is  the  form  of  cylinder 

used. 

Mr.  Bunce,  of  the  Storage  Battery  Supply  Co..  claims  that 
a  battery  of  his  make  lasted  for  a  2,800-mile  run  before  It  gave 
out. 

Tlie  Diamond  Rubber  Co.  have  been  compelled  to  Increase 
facilities  at  their  repair  shop,  215  West  Fifty-third  St..  in 
charge  of  W.  W.  Whiting. 

Monrocoline.  made  by  the  Boston  Artificial  Leather  Co.,  i3 
East  Eighteenth  St,  is  recommended  for  motor  vehicles  be- 
cause it  is  not  injuriously  affected  by  rain,  sun,  heat,  cold,  diue 

or  stains. 

The  long-wished-for  burner  for  steam  vehicles  is  said  to 
have  been  perfected  by  the  Primus  Co.,  197  Fulton  St.,  the 
well-known  makers  of  the  kerosene  cooking  stoves  of  the 
above  name.    The  burner  is  called  "The  Royal  Blue." 

The  Turner  Mfg.  Co.,  24s  Broadway,  are  introdudiiK  iheJr 
patent  Anti-Friction  Roller  Bearing  Fifth  Wheels  to  the 
motor  vehicle  trade.  These  are  made  of  angle  steel  and  are 
provided  with  steel  rollers  revolving  around  steel  spindles  riv- 
eted between  steel  frames.  They  are  said  to  require  00  grc 
or  oiL 
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The  Renaux  Tricycle. 

A  distinct  novelty  in  French  tricycles  ia  one  lately  invented 
by  M.  Prosper  Renaux,  of  i  which  the  following  description 
is  condensed  from  La  France  Automobile: 

Instead  oi  being  vertical,  the  motor  is  placed  horizontally 
and  lensthwisc  oi  the  machine.  The  usual  rear  bridge,  or 
horizontal  transverse  member  over  the  axle,  is  replaced  by 
two  sleeves,  E'  (Fig.  2),  one  on  each  side  of  the  crank  case, 
with  the  axles  revolving  within  them.  These  sleeves  contain 
bull  bearings  at  their  inner  and  outer  ends,  and  their  inner 
cn-Ji  terminate  in  bcll-shapcd  covers,  C  <Fig.  2),  which  arc 
threaded  into  (he  rinis  of  gear  cases  ca&t  on  the  outside  of  the 
crank  case.  The  wheel  axles  are  independent,  and  are  driven 
by  pinions,  P  (Fig.  4),  which  engage  internal  gears  on  the 
axles  and  inside  the  cases  just  mentioned.  In  addition,  the 
left-hand  gear  case  contains  the  secondary  gear  F  (Fig.  4) 
for  operating  the  igniter  and  exhaust  valve.  This  is  inde- 
pendent of  the  driving  gears  and  will  be  referred  to  later  on. 

The  differential  is  made  a  part  oi  the  motor  itself  and  >s 
clearly  shown  in  Fig.  5.  The  disk  cranks  V.  which  serve  also 
as  (ly  wheels,  arc  connected  by  the  enlarged  crank-pin  M, 
which  turns  in  the  roller  bearing  r  r  and  is  located  with  refer- 
ence to  the  cranks  by  the  pins  b  b.  This  crank-pin  contains 
the  difTcrential  pinion  S.  and  through  it  drives  the  bevel  gears 
D.  which  are  keyed  to  the  shafts  of  the  driving  pinions  P 
(Fig.  4). 

The  cranks  V  are  not  connected  to  the  bevel  gears  D,  but 
are  riveted  to  flanges,  A  (Fig.  6),  at  the  inner  ends  of  short 
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sleeves,  which  inclose  the  pinion  shafts  C  and  Ihemsetves 
revolve  in  the  roller  bearings  L.  That  on  the  left-hand  side 
has  on  its  outer  end  a  pinion  to  drive  the  ignition  gear 
(shown  also  at  C.  Fig.  4) :  but  on  the  right-hand  side,  as  we 
understand  it,  the  motor  pinion  is  close  to  the  roller  bearing. 
It  will  be  seen  that  by  this  arrangement,  while  the  cranks 
rcvijlve  uniformly,  the  pinion  shafts  are  free  to  conform 
to  Hie  relative  motion  of  the  wheels. 

The  gear  F  (Fig.  4)  has  on  its  reverse  side  a  cam  which 
rubs  ag-iinst  the  slide  p,  and  this  lifts  the  exhaust  valve 
through  the  pash  rod  and  bell  crank  shown  in  Figs.  2  and  3. 
The  igniter  is  of  the  jump  spark  type,  with  single  make  and 
break,  and  the  primary  circuit  is  closed  at  M  (Fig.  4)  through 
the  roller  g  working  against  the  springs  R  R.    These  springs 
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of  the  rear  frame.  The  pedal  cranks  are  arranged  to  siarl 
or  assist  the  motor  through  a  ratchet  and  sprocket  chain, 
and  the  motor  can  be  adjusled  fore  and  aft  to  tighten  ihc 
chain.  The  usual  slrnts  connect  A  (Fig.  i)  with  the  outer 
ends  of  the  sleeves  E'.  and  we  presume  that  these  are  articu- 
aied  to  permit  of  the  chain  adjustment  aforesaid. 

The  carbureter  is  o!  the  latest  Looguemarc  type.  The 
gasoUne  is  contained  in  the  cup  L.  The  air  drawn  up  the 
pipe  L"'  is  warmed  by  the  heat  of  the  motor,  and  the  mixture 
passes  down  L*  to  the  inlet  valve.  The  tube  1  supplies  addi- 
tional heat  from  the  exhaust  gases  to  evaporate  the  gasoUne. 
There  are  two  brakes,  one  a  band  brake  on  the  left  fly-whccl. 
controlled  by  a  lever  on  the  handle  bar;  the  other  a  double 
brake,  on  two  drums  on  the  rear  wheel  hubs.  The  Utter  is 
not  bhown  in  the  illustration. 

As  there  is  no  rear  bridge,  it  is  only  necessary,  if  one  wishes 
to  get  at  the  Igniter  contacts,  to  slacken  the  left  strut  where 
it  is  clamped  to  the  sleeve  E'  (Fig.  2).  The  cover  C  can 
th=n  be  unscrewed  and  cover,  internal  gear,  axle  and  wheel 
may  be  drawn  out  laterally  as  far  as  the  length  of  the  sleeve 
E*  permits.  The  exhaust  valve  can  be  got  at  by  unscrewing 
the  inlet  valve  scat;  and  aside  from  these  there  should  sel- 
dom be  occasion  to  get  at  the  interior  of  the  motor. 

The  motor  is  90  by  po  mm.  stroke  dimensions  (3.54  in-) 
and  is  said  to  brake  3.7  h.p.  at  1,400  revolutions  per  minute. 

English  terras  to  be  substituted  for  the  French  io  engrav- 
ings of  Renaux  tricycle: 

Figure  i. 

Avance  i  ratlumage — Ignition  lead. 

Compression — Relief  cock. 

Admission — Admission. 

Carhuration— Carburation. 

Frcin  sur  le  volant— Brake  on  fly  wheel. 

Boitc  a  piles— Battery  case. 
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Carburatcur — Carburclcr. 

Borne  d'atUche  pour  fil  de  bobinc — Binding  post  to  spark 
coil. 

Bougie — Igniter  plug. 

Silencicux— MuIHer. 

Career— Crank  case. 

Figure  2. 

Soupape  d'adnii&sion — InJet  valve. 

Soupape  d'^chappement— Exhaust  valve. 

Bougie — Ignition  plug. 

Cylindre— Cylinder. 

Robinet  ilu  compression— Relief  cock. 

Tube  d'^chappemcnl — Exhaust  tube. 

Silencicux — Muffler. 

Figure  6. 

Axe  du  pignon  motcur — Motor  pinion  shaft 

Pignon   de   commande   dc   Tallumage — Fioioo   to  drive 
ignition  gear. 

Pignon  moteur — Motor  pinion. 

Bague — Fixed  ring. 


The  Romain  Hotor. 


The  Romain  motor,  which  is  being  used  on  the  Delaugere 
tricycle,  made  by  Delaugere  &  Co.,  89  Rue  d'lllicrs.  Orleans. 
Loirct.  France,  is  thus  described  by  La  Locomotion  Automo- 
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bile:  It  is  a  vertical  lingje-cyllnder  motor,  provided  with 
radial  ribs  and  developing  2  h.p.  at  1,300  revolutioni.  The 
cylinder  lias  a  diameter  of  82  mm.  and  Uic  stroke  is  80  mm. 
The  forged  crank  »haft  runs  in  phosphor  bronze  bearings 
and  acts  upon  a  crank  pin  connecting  iwo  flat  dislu  formiug 
tly  wheels,  the  axis  of  which  is  mounted  in  a  case  of  partinium 
(the  new  aluminum  alloy),  contaming  oil  for  the  constant 
lubrication  of  the  moving  parts. 

The  admission  valve  is  forged  from  a  single  piece  oi  soft 
steeL  The  exhaust  valve  is  cast  and  is  mechanically  oper- 
ated. One  of  the  axes  oi  the  fty  wheel  carries  a  pinion  having 
13  teeth  and  made  of  mild  tempered  steel,  which  engages 
with  a  second  pinion  having  26  teeth,  the  axis  of  which,  sup- 
ported by  the  frame  at  one  end  and  by  a  socket  at  the  other, 
is  extended  20  mm.  to  accommodate  the  igniting  mechan- 
ism. A  cam  of  mtid  tempered  steel  is  connected  with  the 
26-tooth  pinion  by  a  pin.  This  acts  on  the  inclined  Uces  of 
a  tempered  poussoir,  the  tail  piece  of  which  operates  the 
exhaust  valve.  The  cam  doses  the  valve  exactly  at  the  end 
of  lu  course,  the  advance  being  one-ninth  of  the  stroke  of  the 
pi&ton. 

Ignition  is  accomplished  in  the  usual  manner  by  a  cam  and 
a  spring  hammer,  so  that  either  an  open  or  closed  circuit 
high  tension  current  may  be  used.  The  base  is  movable  in  a 
circular  manner  from  35  to  40  degs. 

The  speed  of  the  motor  is  varied  by  means  of  the  ignition. 
The  scat  of  the  valves  is  in  the  body  of  the  cylinder  directly 
under  the  lid,  facilitating  repair.  The  wall  of  the  cylinder  is 
reinforced  by  cross  bars  joining  the  two  eccentrics  and  giv- 
ing great  rigidity,  while  permitting  a  lighter  construction  in 
the  casting. 

J 

The  Adams  /lotor. 


THK  ROMAIN  MOTOK. 


We  have  received  from  tlie  manufacturers,  Adams  8c  Co., 
Lowestoft,  England,  the  accompanying  drawings  and  de- 
scription of  a  new  motor  for  light  carriages,  which  they  are 
placing  on  the  market,  It  will  be  noted  that  the  cylinder 
head  and  valve  box  are  unjackeled,  this  being  facilitated  by 
the  use  of  a  ground  joint  and  by  casting  the  head  solid  with 
the  liner,  so  that  the  surplus  heat  is  readily  conducted  away. 
A  leather  face  15  used  on  the  e.thaust  valve  liiter,  which  prevents 
the  clicking  which  would  otherwise  be  caused  by  the  sharp 
lift  of  the  eccentric.  The  light  design  of  the  piston,  the  use 
oE  a  rawhide  secondary  gear,  and  the  manner  of  fitting  the 
water  jacket  are  noticeable  features.  As  the  water  jacket  and 
not  the  liner  is  the  member  screwed  to  the  crank  case,  it 
will  be  seen  that  the  force  of  the  explosion  is  sustained  not  only 
by  these  screws,  but  by  the  f$-in.  screws  E,  a  construction 
which  might  perhaps  be  criticised. 

The  motor  is  4%  by  4>:t  in.  stroke  dimensions.  The  com- 
pression is  unusually  high,  and  its  makers  claim  3  b.h.p.  for 
it 

The  description,  quoted  from  the  Autocar,  is  as  follows: 

"The  motor  is  connected  to  the  car  by  two  parallel  strips 
of  iron  projecting  beyond  the  valves  and  the  fly  wheel;  they 
arc  bolted  to  the  motor  at  A  and  B,  Fig.  i.  The  water  jacket 
is  bored  conical,  as  at  C  and  Ci.  The  cylinder  (liner  D)  is 
cast  with  its  cover  on  and  is  turned  to  Gt  the  jacket  at  C  and 
G,  being  held  in  position  by  the  four  H-'m-  screws  E,  This 
joint  need  never  be  broken,  unless  the  cylinder  requires  re- 
boring,  or  for  clearing  out  deposits  of  scale  or  dirt  in  the 
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water  jacket  The  valve  chambers  F  arc  bolted  on  to  the 
blinder  coTcr,  having  a  ground  joint  at  G.  Fig.  2.  The 
valves  are  very  easily  removed,  for  by  unscrewing  the  four 
nuts  H  the  inlet  valve  and  seating  I  can  be  lifted  out.  The 
gauze  box  J  is  directly  over  the  top  of  inlet  valve.  A  small 
portion  ol  the  cylinder  projects  through  the  water  jacket  and 
fits  into  the  finnge  on  end  of  oil-tight  crank  chamber  K, 
being  held  in  position  by  four  M-in,  screws.  The  cranks 
are  double  disks  of  accurate  balance.  On  one  end  of  the  crank 
shaft  is  a  third  bearing:  (Brown's  ball),  and  on  the  other  end 
is  keyed  a  gun  metal  cut  pinion.  M.  driving  a  Chicago  raw- 
hide wheel  (l^^  in.  wide).  N.  mounted  upon  a  long  phosphor- 
bronze  sleeve.  O.  On  one  side  of  the  rawhide  wheel  is  keyed 
«n  eccentric,  P,  which  opens  the  exhaust  valve  and  works 
the  pump.  On  the  other  side  of  the  wheel  N  is  fixed  ths 
ebonite  disk  for  the  electric  ignition.  The  gun  metal  pump 
■Q  is  i-in,  bore  by  W-tn.  stroke,  and  runs  half  the  speed  of 
the  engine;  it  is  packed  at  R.  and  the  packing  is  tightened 
occasionally  by  screwing  down  the  gland  S.  The  suction 
valve  T  is  in  the  bottom  of  pump  and  the  lift  is  adjusted 
by  an  eccentric  screw.  XL  The  clack  box  V  is  of  the  same 
form  and  screwed  into  the  water  jacket  at  W.  The  makers 
tell  us  they  have  never  known  these  pumps  to  fail,  after  usinpr 
them  for  pumping  all  classes  of  liquids.  The  speed  is  varied 
from  30O  to  1,200  by  adN-ancing  the  firing  of  the  electric  igni- 
tion." 

^ 

The    Amedee   Bollee  Gasoline  Delivery 
Wagon. 

The  accompanying  illustration  shows  one  of  the  several 
types  of  heavy  gasoline  delivery  wagons  built  bv  De  Dietrich 
8c  Co.,  of  Luneville,  France,  on  the  Amed^  Bolide  system. 
The  frame  is  built  up  of  channel  steel  sections.  The  motor, 
which  is  of  the  horizontal  two-cylinder  type,  with  tnhe  igni- 
tion and  water  jackets,  is  of  lo-b.h.p.  and  is  located  on  the 
fore  part  of  the  frame.  Three  speeds  forward — 2X4.  5  and  0 
miles  an  hour — 3^  also  a  backward  motion  of  2  mites  an  hodr. 
arp  provided.  The  power  of  the  engine  is  transmitted  by 
a  ?inple  belt  to  a  countershaft  a(  the  rear;  this  is  geared  by  spur 


wheels,  forming  the  variable  speed  gear,  to  a  parallel  inter- 
mediary shaft.  At  each  end  of  the  latter  are  bevel  gears  con- 
nected by  short  longitudinal  shafts,  like  the  chainless  bicycle, 
to  large  bevel  pinions  bolted  to  the  rear  wheels.  The  driver 
is  provided  with  a  cab,  while  all  the  controlling  levers  are 
grouped  near  the  steering  wheel.  Special  attention  has  been 
devoted  to  the  wheels,  which  are  of  the  artillery  type,  shod 
with  iron  tires.  The  gasoline  tank  has  a  capacity  for  a  run 
of  about  100  miles,  while  30  liters  of  water  are  carried,  this 
being  said  to  be  sufficient  for  a  day's  run,  there  being  two 
indicating  coils  provided,  one  at  each  side  of  the  cab.  The 
platform  measures  5  ft.  2  in.  by  8  ft.  3  in.,  while  the  over  all 
dimensions  of  the  vehicle  are  6  ft.  by  11  ft.  9  in  The  wagon 
can,  it  is  staled,  carry  a  load  of  2J4  tons  at  a  maximum  speed 
of  9  miles  an  hour  on  level  roads,  and  can  a&cend  gradients 
of  I  in  8  on  the  low  gear.  Complete,  with  gasoline  and  water 
for  a  day's  work,  the  wagon  weighs  abont  4,000  lbs. 


The  "Auto  Lyte." 


Under  this  name  A.  H.  Funke,  101  Duane  St.  New  York, 
is  bringing  to  the  attention  of  motor  carriage  owners  and 
the  trade  an  acetylene  gas  lamp,  which  he  claims  is  the  first 
one  of  its  kind  put  on  the  market,  all  other  acetylene  lamps 
offered  for  this  purpose  being  merely  carriage  lamps  and  not 
adapted  to  swift-running  automobiles,  which  need  a  strong 
light  directly  ahead,  showing  the  road  from  100  to  150  ft. 
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The  lamp  is  simple  in  its  adjustments  and  is  self  contained, 
no  extra  lank  or  generator  being  necessary.  It  is  easily  and 
securely  fastened  to  the  center  of  the  dash,  has  no  glass  to 
break,  is  $aid  to  be  ui)affec(ed  by  the  strongest  wind  and 
makes  its  own  gas  at  a  cost  of  half  a  cent  an  hour,  one 
charge  of  carbide  lasting  six  hours.  The  diameter  of  the 
reflector  is  7  in. 


AKKOte  BOLLfia  GAJOUNE  DEUVCRY. 


Subscribers  who  are  willing  to  act  as 

LOCAL  SUBSCRIPTION  AGENTS 
for  The  HnRSELESs'AoE,  on  a  commission  basis,  are 
requested  to  communicate  with  the  Editor, 
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To  Push  the  flotor  Cycle  Business. 

One  of  the  must  important  pieces  of  news  in  the  motor 
trade  during  ihc  past  week  is  the  announcement  that  the 
Waltham  Mfg.  Cm.,  Wallham,  Mass.,  have  secured  the  cxclu- 
si^«  agency  in  America  for  the  Aster  motor,  made  by  llie 
Aster  Motor  Co.,  of  Paris,  France,  and  in  future  they  will 
fit  their  tandems,  tricycles  and  quadricycles  with  either  the 
De  Dion  or  Aster  motors,  the  two  best  known  and  most 
widely  used  motors  of  this  type  in  the  world. 

The  motor  cycle  has  been  very  extensively  ased  in  France, 
but  the  American  mind  has  turned  to  the  motor  carriage,  and 
the  Waltham  ^ffR.  Co.  was  the  first  lo  build  and  market  a  mo- 
tor cyclf.  and  a  numl>cr  of  their  motor  tandem:^  which  were 
marketed  \zh  spring  and  summer  were  used  in  paced  races 
throughout  the  country.  This  winter  they  brought  out  and  arc 
now  delivering  tricycles  and  quadricycles.  It  has  been  generally 
conceded  that  their  motor  tandem  is  much  more  graceful  in 
appearance  than  any  that  have  been  produced  on  the  other 
side,  and,  as  will  be  seen  from  the  accompanying  cut,  the 
Orient  quadrlcycle  certainly  presents  a  more  elegant  appear- 
ance than  the  pictures  which  we  are  accustomed  lo  see  of  the 
French  quadnc>-cles. 

While  similar  in  most  respects  to  the  Dc  Dion,  the  Aster  pre- 
sents a  different  appearance.  The  De  Dion  motor  is  cooled  by 
flanges  cast  into  the  cylinder,  while  the  Aster  is  cooled  by  cor- 
rugated copper  flanges  compressed  around  the  cylinder  head. 
The  Aster  Co.  have  a  patent  on  their  cooling  device  and  claim 
that  it  is  superior  lo  the  other,  in  that  copper  is  a  better  con- 
ductor of  heat,  hence  a  better  radiator  than  iron,  and  that  on 
account  of  the  corrugations  the  flanges  have  a  great  deal  more 
cooling  surface. 

The  Waltham  Co.  have  christened  their  quadricycle  "Au- 
togo," 


A  Challens^e  from  Mr,  Skinner. 


riodern  flachine  Shops, 

The  Berlin  Iron  Bridge  Co..  East  Berh'n,  Conn.,  builders 
of  steel  bridges  and  "Modfm  Machine  Shops"  of  steel,  ha? 
inrreaspd  its  capital  stock  to  $750,000  and  made  plans  for  the 
establishment  of  extensive  branch  works  at  Pillshurg.  Pa., 
which  arc  now  being  designed  and  built  at  the  East  Berlin 
•shops.  It  is  the  intention  of  this  enterprising  concern  to 
make  the  new  plant  the  best  in  the  country  of  its  kind.  Motor 
vehicle  manufncturers  who  are  nutting  up  new  factories  or 
makinfl'  addition^  to  oW  one?  shnuld  invc't'^ate  the  mTits 
nf  steel  shop  construction  as  practiced  by  The  Berlin  Iron 
Hridge  Co. 


Kenneth  A.  Skinner,  United  States  agent  for  De  Dion  & 
Bouton,  offers  to  make  a  match  with  any  person  in  the  United 
States  for  a  motor  vehicle  race  over  a  distance  of  50,  100  or 
more  miles  on  the  road  or  track,  He  will  use  his  De  Dion 
motor  tricycle  and  will  allow  his  competitor  to  use  any  ma- 
chine, whether  propelled  by  steam,  electricity  or  any  other 
power.  He  has  deposited  with  the  Boston  Globe  $50  for  the 
match,  to  be  increased  to  $500  if  necessary,  and  will  leave  this 
deposit  up  for  one  month,  and  if  it  is  not  accepted  by  that  time 
he  will  take  nrv  turihcr  notice  of  challenges  He  will  also 
agree  to  use  only  one  moior  on  his  tricyolc,  while  allowing 
anv  of  the  imitators  of  the  De  Dion-Bouton  motors  manu- 
factured in  the  United  States  to  pit  two  of  their  motors 
against  his  one. 


Parts  and  Supplies. 


The  Automobile  Supply  Co.,  St  Louts  Mn.,  are  making 
a  light  runahrrul  with  tubular  reaches  and  single  sprocket 
difTercntial.  which  they  state  is  adapted  lo  any  motive  power. 

The  front  axle  proper  is  1^  in.  and  the  swivel  bearing  of 
rnllcr  style  and  I'-ii  in.  The  rear  axle  is  t^  in  .  with  short 
hollow  shaft  on  one  side  passing  through  the  roller  bearings 
and  keyed  to  the  gear  in  the  differential,  the  other  gear  in  the 
differential  being  keyed  to  the  axle.  It  is  not  cut,  as  is  gen- 
erally the  case. 

The  reaches  extend  from  the  front  lo  the  rear  bearings  and 
are  connected  in  such  a  way  that  the  entire  frame  is  flexible. 
Borbein":'  patent  spring  block  bearings  are  used  and  the 
springs  are  easily  attached  without  the  rustomary  wood  spring 
blocks.  Sprinifs  are  then  placed  two  on  the  rear  side  and  one 
across  the  front,  or  two  in  front  and  rear,  as  desired,  and 
then  an  angular  iron  frame  ready  to  receive  the  body. 

They  furnish  he.ivier  gears  for  dos  a  dos.  traps,  etc..  draw- 
ings nf  bodies  with  dimensions,  etc..  for  any  style  of  rig.  and 
nvjlivc  power— electric,  steam  or  gasoline— iransmtssiun  de- 
vices, etc. 


«W^ 


(JLADRICVCU:  OK   TUB   WALTHAM   MFC.   CO. 


t,Vi3!.  n,  Mtreb  S,  ISOO. 


THE  HORSELESS  AGE. 

fflZf  PATFm 

of  the  world 


UNITED  STATES   PATENTS, 


No.  645478— Accutpula tor.— Henry  I^itncr,  London,  Eng- 
land. assigTior  to  the  Electrical  Undertakings.  Ltd..  of  same 
place.    Application  filed  March  25,  i8q8. 

The  main  feature  of  ihc  invention  consists  in  the  utilization 
in  a  peculiar  manner  of  the  pressure  produced  by  the  expan- 
sion of  the  peroxide  plates,  so  as  to  insure  that  the  parts  be 
kept  in  proper  position  and  to  prevent  (he  lead  peroxide  from 
dropping  out  of  the  plates,  the  arrangement  also  insuring  a 
larger  contact  surface. 

Fig.  I  is  a  plan  of  an  accumulator  constructed  according  to 
the  invention.  Fig.  2  is  a  vertical  section  of  the  same,  taken 
between  two  of  the  plates.  Figs.  3  and  4  arc  respectively  an 
elevation  and  a  cross  section  of  grids  for  the  peroxide  pl.ite. 
Fig.  5  shows  a  modified  form  of  plate,  an<J  Figs.  6  and  7  are 
respectively  a  plan  and  a  vertical  section  of  the  arrangement 
as  applied  to  zinc  accumulators.    Fig.  8  ts  a  detail  view. 

The  peroxide  plate  is  formed  as  follows:  A  double  grid 
or  ftame.  A,  is  used,  consisting  of  two  lead  shecis  of  suitable 
proportions,  provided  with  contact  bars  or  extensions,  a.  at 
one  side.  Each  of  these  plates  is  formed  with  a  series  o( 
holes,  a',  which  may  be  hexagonal  in  shape.  These  are 
stamped  from  the  plate  by  conical  dies,  so  that  the  sides  of 
each  hole  arc  beveled.  The  hole  is  ihuj  slightly  larger  at 
one  side  than  at  the  other,  as  shown  in  Fig.  4.  Two  such 
plates  are  taken,  and  after  they  have  been    filled    with  the 
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paste  or  material  from  which  the  peroxide  is  to  be  formed 
tliey  are  placed  face  to  face,  so  that  the  larger  sides  of  the 
holes  are  at  the  inside.  The  plates  are  also  arranged  so  that 
the  holes  do  not  register  with  each  other,  the  bars  of  one 
plate  crossing  the  holes  of  the  other.  Owing  to  the  beveled 
form  of  the  holes,  the  plugs  of  paste  will  not  be  liable  to  fall 
out,  even  without  the  pressure  produced  in  the  manner  here- 
inafter described.  As,  however,  the  arrangement  is  claimed 
to  prevent  the  peroxide  falling  from  the  plate  without  such 
constniction,  the  form  of  plate  shown  in  Fig.  5  may  also  be 
used.  This  consists  of  a  single  grid,  A',  perforated  to  receive 
the  paste.  Tlie  rim  a'  is  thicker  than  the  body  of  the  plate 
and  the  paste  (ills  up  the  plate  to  the  level  of  the  rim.  as  shown 
in  the  drawings.  On  both  sides  of  the  negative  plate  parallel 
pieces  B  of  resilient  material,  «nch  as  celluloid,  are  fixed. 
These  bars  are  not  secured  directly  to  the  plate,  but  to  the 
inclosing  frame.  Three  of  these  bars  arc  employed  in  plates 
of  ordinary  size:  but  a  larger  number  may  he  used.  These 
separating  pieces,  which  are  used  to  transmit  the  pressure  and 
not  merely  as  distance  pieces,  may  be  made  of  triangular 
shape  in  cross  section,  and  they  may  also  be  hollow     This 
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form  allows  the  sides  of  the  pieces  to  bulge  out  on  transverse 
pressure  being  applied  to  press  the  plates  together.  As  the 
materia)  is  elastic,  any  compression  which  may  occur  will 
not  permanently  change  the  shape  of  the  bars,  but  these  wilt 
spring  back  again  into  their  normal  shape  on  the  pressure 
being  relieved.  A  series  of  plates  are  placed  together,  the 
faces  of  the  positive  plates  resting  against  the  separating  rods 
or  tubes  of  the  negative,  as  sliown  clearly  in  Fig.  i.  Tlie  plates 
when  inserted  in  the  case  C  rest  on  the  supporting  bars  b, 
which  may  be  of  the  same  material  as  the  separating  bars.  On 
both  sides  of  the  series  or  block  of  plates  so  formed  a  plate,  D, 
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of  impregnated  wood  or  other  suitable  material  is  placed. 
This  is  preferably  grooved  at  one,  two,  or  more  parts,  and 
in  the  grooves  bands.  E,  of  the  resilient  insulating  material,  as 
celluloid,  arc  tightir  fitted.  These  bands  arc  continuous  and 
of  considerable  width  to  give  the  required  strcngtlt  and  great 
resistance  to  a  pulling  force.  When  the  arrangement  is  com- 
plete, a  solid  mass  is  formed,  the  plates  being  pressed  closely 
together,  separated  only  by  the  elasltc  tubes  or  bars. 

The  resilient  casing  inclosing  the  plafe  consists  of  a  bar  or 
rim,  F,  of  the  same  material  as  the  resilient  bars,  extending 
completely  around  the  plate  and  covering  part  of  the  lug.  On 
this  rim  the  perforated  sheets  f.  also  of  the  said  resilient  ma- 
terial, are  fixed,  so  that  the  plate  is  completely  inclosed.  The 
celluloid  is  not  fixed  to  (he  lead  plate  at  any  point,  but  merely 
inclosed  it.  The  perforations  of  these  sheets  do  not  extend 
close  to  the  edges,  so  that  side  strips  of  unperforaled  material 
are  formed  which  cover  the  sides  of  the  lead  grids  and  protect 
them  from  the  action  of  the  electrolyte.  These  rims  are 
shown  of  square  cross  section  in  Fig.  4:  but  any  other  suit- 
able cross  section  may  be  employed.  The  bars  B,  which  in 
the  detail  views  are  rectangular  in  cross  section,  arc  fixed  at 
their  ends  only  to  the  unperforated  edges  of  the  sheets  f,  the 
mjin  part  of  these  bars  being  quite  dear  of  the  perforated 
sheets.  Any  extension  in  length  of  plate  will  thus  stretch  the 
bars,  which  will  return  the  plates  to  their  proper  shape  when 
contraction  of  the  peroxide  occurs.  A  cross  strip,  f,  may 
als^  be  employed,  fixed  only  at  its  ends  and  serving  to  take 
up  any  side  expansions.  As  the  conducting  lug,  as  well  as  the 
sides  of  the  grid,  is  protected  by  the  frame  from  the  solution. 
it  will  not  be  liable  to  get  attacked.  This  arrangement  of 
inclosing  frame  or  case  is  employed  only  in  connection  with 
the  negalivc  plate.  The  positive  plale  may  be  left  unpro- 
tected and  simply  supported  by  the  side  band  and  by  side 
strips  and  small  supporting  pieces,  which  prevent  the  posi* 
tivc  plates  dropping  or  shifting  with  respect  to  the  negative. 

The  material  of  the  bands  and  bars  should  possess  consid- 
erable strength  and  stretch  ver>-  little  for  a  large  pull,  so 
thai  the  amount  of  expansion  which  occurs  in  the  accumulator 
will  cause  a  very  powerful  reaction,  which  presses  the  halves  of 
the  plates  tightly  together  and  therefore  the  plugs  in  the 
grids  hard  up  against  their  conducting  surfaces.  When  the 
peroxide  in  the  plates  expands,  its  tendency  will  be  to  cause 
the  two  sheets  or  perforated  plates  of  lead  of  which  each  plate 
is  built  up  to  separate,  this  action  taking  place  owing  to  the 
beveled  form  of  the  holes  and  the  fact  that  the  plates  are 
placed  back  to  back  and  are  joined  together  at  the  edges  only. 
Each  plate  will  thus  tend  to  bulge  slightly  out  on  both  sides, 
so  as  to  become  thicker  and  to  increase  the  width  of  the 
block  of  plates  formed  as  above  described.  This  expansion 
is  resisted  by  the  outer  bands  and  tl»c  separating  pieces,  and 
as  these  are  all  resilient  they  will  give  slightly  to  the  great 
pressure  produced  by  the  expansion.  The  expansion  owing 
to  this  back  pressure  wilt  thns  cause  the  peroxide  plugs  to  be 
pre<:sed  firmly  against  the  lead  grids,  giving  the  largest  possi- 
ble conducting  surface.  As  the  peroxide  contracts,  instead  o! 
the  pressure  being  at  once  taken  off,  as  would  be  the  case  if 
the  parts  were  not  resilient,  the  extension  or  compression  of 
these  resilient  parts  is  utilized  to  rccompress  the  plates  until 
they  return  to  their  former  sire.  The  plates  arc  thus  again 
pressed  quite  Bat,  and  the  active  material  in  both  plates  is  still 
kept  tightly  against  the  Rrtd.  The  peculiar  formation  of  the 
grids  enables  this  action  to  take  place,  as  the  expansion  does 
not  iend  so  much  to  open  the  holes,  and  thus  to  be  trans- 
mttied  »idewise,\but  only  alighilx  separates  the  two   plates 


against  the  force  of  the  binding  materia]  of  the  whole  block. 
In  the  single  plates  the  action  is  similar,  with  the  exception 
tha:  the  peroxide  is  not  inclosed  between  two  Bn4t.  but  only 
by  the  external  casing.  This  arrangement,  also  allows  a  large 
number  of  thin  plates  to  be  employed  instead  of  a  smaller 
mnnbcr  of  thick  ones,  as  in  the  present  accumulators.  A 
greater  surface  is  thus  provided,  which  substantially  increases 
the  efficiency  of  the  accumulator.  At  the  same  time  the  block 
of  plates  formed  in  the  manner  described  is  qnite  solid  and 
will  not  be  injured  by  rough  usage,  whether  mechanical  or 
electrical. 

As  applied  to  zinc  accumulators.  Figs.  6  and  7.  sufficient 
space  is  left  between  the  sep.irating  pieces  to  allow  of  the  zinc 
plates  G  being  inserted.  These  zinc  plates  are  constructed 
so  that  they  are  quite  free  from  pressure,  being  held  in  parts  by 
means  of  insulating  pieces,  B.  w^hich  do  not.  however,  bear 
upon  the  zinc.  These  plates  are  formed  with  cores,  g.  of 
celluloid  or  like  material.  Fig.  8,  which  extend  a  little  be- 
yond the  ends  of  the  lead  on  whicli  the  zinc  Is  deposited.  The 
lend  base  partly  surrounds  these  plates  of  celluloid,  so  as  to 
form  a  sheath,  leaving,  however,  projecting  portions.  The 
corners  nf  the  core  which  are  outside  the  sheath  are  provided 
with  small  blocks,  g',  of  celluloid  or  other  insulating  material, 
which  serve  as  distance  pieces.  When  these  plates  are  dropped 
in  between  the  peroxide  plates,  these  distance  pieces  bear 
against  those  plates  and  keep  the  zinc  entirely  clear  of  any 
contact.  There  is  thus  no  danger  of  zinc  being  deposited  from 
the  solution  on  any  part,  such  deposit  generally  taking  place 
when  the  zinc  plates  are  in  contact  with  any  external  part. 
In  the  special  arrangement  shown  the  lead  base  of  the  zinc 
plate  does  not  extend  completely  across  the  celluloid,  leaving 
a  central  exposed  part.  The  central  .<ieparating  pieces  B'  l>ear 
against  this  part  on  each  side  and  assist  in  holding  the  zinc 
plate. 

No.  645.272— Motor  Car.— William  Scbeu,  Leeds,  England. 
Applicaiicn  filed  May  8,  iSctc). 

The  object  of  the  invention  is  to  construct  motor  cars  so 
that  they  may  be  easily  turned  about  their  own  centers  and 
so  that  there  is  more  control  in  steering  than  in  the  present 
construction. 

Fig.  I  is  a  side  elevation.    Fig.  2  is  a  plan. 

Wheels,  A  A,  are  placed  at  each  side  in  center,  and  a  front 
wheel,  B,  and  back  wheel,  C.  Each  of  the  wheels  B  and  C 
serves  for  both  driving  and  steering  and  is  mounted  (by  means 
of  a  suitable  bracket,   D,  with  spiral  springs,   £)  on   a  turn 
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table  or  pivot  wheel,  F,  which  works  in  a  fixed  dished  frame 
or  casing,  G,  with  a  scriu  of  anti-friction  rollers,  H,  thereon. 
In  Fig.  3  only  one  oi  these  rollers  is  shown  in  position.  The 
utd  casing  G  lian  a  central  sleeve  or  boss,  K,  the  turn  tabic 
F  being  mounted  loosely  on  the  said  boss  and  being  retained 
in  position  by  a  split  collar,  L.  The  spindle  M,  which  is 
driven  from  the  main  driving  shaft  N  by  bevel  gearing,  passes 
through  and  revolves  within  the  said  boss  K,  operating  the 
pinion  P  by  means  uf  the  skew-cut  wheels  R  and  S  or  by  other 
suitable  gearing.  I'he  said  pinion  P  operates  the  driving 
wheel  by  means  of  a  chain,  T,  and  a  cliain  wheel,  U,  on  the 
icUy,  as  shown  applied  to  the  back  wheel  C  in  Fig.  i,  or  by 
means  of  a  pm  wheel,  V,  and  spur  wheel,  \V,  on  tlie  icily,  as 
shown  applied  to  ihe  front  wheel  U  tn  Fig.  i.  The  chain  wheel 
U  or  spur  wheel  W  on  the  felly  of  the  driving  wheel  may  be 
protected  by  a  suitable  mud  guard. 

The  driving  shaft  N.  from  which  the  front  and  back  wheels 
B  and  C  are  driven,  is  in  two  parts  connected  by  differential 
gear  X. 

L'pon  preferably  one-halt  of  each  turn  table  K  sre  teeth 
gearing  with  worms.  A',  at  each  end  of  a  diagonal  shaft,  B', 
which  is  operated  from  tJie  steering  handle  C"  by  bevel  wheels 
D'  and  £',  one  of  larger  diameter  tlian  the  other.  By  this 
means  the  driving  wheels  B  and  C  may  be  simultaneously 
turned  in  opposite  directions  as  required  in  steering,  as  shown 
by  dotted  lines  in  Fig.  2,  without  interfering  witli  the  driv- 
ing mechanism  or  causng  any  extra  strain  on  the  said  driv- 
ing wheels. 

The  casings  G  G,  carrying  the  steering  gear,  are  bolted  to 
a  suitable  steel  frame,  F".  which  is  secured  to  the  body  of 
the  car  in  any  suitable  manner. 

The  skew  wheels  R  R  are  preferably  dished  to  give  greater 
clearance  and  allow  for  springing  of  the  driving  wheels. 

No.  6^5,903— Motor  Vehicle  Brake.— Elmer  A.  Spcrry. 
Cleveland,  O.     March  ao.   1900.     Application  filed  Ocl  30. 

l%e  invention  consists  of  (i)  an  electric  brake  applicable 
to  the  hubs  of  vehicle  wheels  and  composed  ul  an  electro 
magnet,  friction  disk  and  means  lor  retr;icting  the  magnet 
from  the  friction  disk  when  the  current  is  broken,  and  (2)  a 
system    of   switches,    controller   and    circuits,    by    means   oi 


which,  to  cflFect  a  quick  stop,  the  motor  is  converted  into  a 
generator  and  its  self-induced  current  Is  sent  through  the  coils 
of  the  electric  brakes.  In  the  system  proposed  the  electric 
brakes  are  applied  to  the  front  wheels  alone,  the  braking  effect 
of  the  motor's  conversion  into  a  generator  being  sufficient 
for  the  rear  wheels. 

The  figure  shows  a  section  of  the  brake,  with  the  mag- 
netic ring  fitted  to  the  stub  axle  and  the  springs  and  ball 
bearing  collar  to  hold  the  ring  in  normal  separation  from  the 
diiUc  on  the  wheel  hnb. 

Twelve  claims. 


for 

motor  vehicle  builders 


The  Carlson  &  Holmgren  Toggle 
Drawing  Press. 

In  the  drawing  press  shown  in  the  accompanying  illus- 
tration, a  noticeable  feature  is  the  "dwell"  mechanism  pro- 
vided for  the  blank  holder.  The  absolute  and  prolonged 
rest  of  the  blank  holder  enables  the  drawing  ot  very  thin 
material.  The  holder  comes  to  a  full  rest  on  the  blank  at 
the  exact  desired  compression  before  the  drawing  plunger 
begins  to  act.  This  holds  the  metal  firm  while  it  is  being 
drawn  out,  and  the  result  is  that  it  is  relieved  no  more  than 
wh;it  is  just  right  for  the  perfect  and  uniform  drawing  of  the 
material.  A  va.iit  saving  in  the  percentage  of  perfect  work 
turned  out  is  effected. 


The  central  plunger  is  actuated  by  a  crank  on  the  main 
shaft  in  the  usual  manner.  The  blank  holder  is  carried  on  an 
ouisidc  slide  by  lour  adjusting  screwijt,  giving  adjustment 
for  height  and  pressure.  This  slide  is  operated  by  heavy  bell 
cranks,  which  in  turn  receive  their  motion  from  a  long  hinge 
jointed  lever  coupled  to  the  short  actuating  lever,  from  which 
it  receives  a  harmonic  curve  motion  until  the  levers  fold  to- 
gether, and  the  joint  in  the  long  lever  falls  concentric  with 
the  pivot  of  the  short  actuatinfr  lever.  The  hinged  joint  then 
opens,  and  Ihe  short  Irvcr  and  outer  section  of  long  lever  go 
through  the  rematnjnjf  motion  of  the  stroke  without  giving 
anv  further  movement  to  the  l>e!l  crank  or  slide.  Tin's  motion 
hnngs  the  blank  holder  to  an  earty  compression,  gives  a  long 
"dwell"  and  late  release 

These  presses  are  made  by  the  Watcrbury  Farrel  Fotmdry 
&  Machine  Co, 


M 


THE   HORSELESS   AGE. 


Vot   •.    No.  n,  14*rth  %  1 


Index  to  Volume  5. 


Acetylene  Motors No.  ao,  p.  9  and  pp.  14-15 

Accumulators,  High  Pressure  Gas No.  15,  pp.  18-19 

Air.  A  Cushion?.  ..No.  i,  p.  17;  No.  2,  pp.  13-14;  No.  3,  p.  13 

Air»  Liquid,  as  a  Motive  Agent. 

No.  2,  p.  3;  No.  Ji,  p.  9  and  p.  17;  No.  .24,  p.  18 

Aluminum  in  Carriage  Building. ...*.* No.  4,  p.  13 

Anglo-American  Stock  Jobbers ...No.  ig 

Automobile  Club  of  America,  Constitution  and  Uy-Laws 

No.  2,  p.  6 

Balancing  of  Vehicle  Motors: 

Vibration.  b>'  Herbert  L.  Towlc No.  16,  pp.  29-34 

Relative  Value  of,  by  A.  M-  Herring No.  7.  p.  [4 

A  Stady  in,  by  E.  j.  Stoddard N0.8.  pp.  12-14 

Importance  of  Light  Moving  Parts,  by  A.  M.  Herring. 

No.  5,  p.  II 

Vibrations,  by  E.  J.  Stoddard No.  5,  pp.  14-15 

Suggestions,   by   W^   S.    Howard ..No.  6,  p.  13 

Suggestions,  by  Stoddscd  and  Wisner No.  12,  p.  18 

Torque  Reaction  No.  15,  p.  13 

By  H.  £.  Whymperis.  .No,  5,  pp.  16-17;  No.  13,  pp.  15-16; 

No.  15,  p.  16 

Design,  by  W.  C  Wachholta No.  II,  p.  17 

By  Herbert  L.  Towie No.  i,  p.  16;  No.    4,  p.  n 

W.  A,  Schaum's  Idea No.    3,  p.  15 

C  E.  Duryea  on No.    8,  p.  12 

An  Idea   No.    8,  p.  15 

Balancing  of  a  Motor  Carriage,  by  E.  C.  Oliver, 

No.  j6,  pp.  43-46 

Burners : 

By  R.  I.  Clegg No.  10.  pp.  35-39 

Muskcr    No.    4,  p.  15 

House   No.  10,  p.  36 

Griffith's  Calorific No.  13.  p.  I3:  No.  17.  p.  14 

Carbureters  and  Vaporizers: 

By  Hcnr>-  W.  Struss No.  16.  pp.  39-43 

By  Herbert  L.  TowIe .No.  16,  pp.  20-21 

Carbureters: 

Warming  Device  for  No,  ^-4.  p.  22 

Casgrain    No.     i,  p.  21 

Peugeot   ....4*....,... Na    2,  p.  20 

Abeille  ! No.  15,  p.  15 

Canda    , No.    5.  p.  21 

Barnea ........No.    9,  p.  16 

Le  Blon   -.... No.  20.  p.  19 

Raymond No.  33,  p.  23 

Parsons No.  23.  p.  25 

Kellert  ♦,,»»,.. No.    2,  p.  22 

De  Sales  &  Braly No.    2,  p.  21 

GoutflJIier  No.  25,  p.  19 

Circulation.  Advantages  of  in  Steam  Boilers, 

by  S.  D.  Mott No.  to.  p.  21 

Chain: 

Renold   No.  19,  p.  23 

Kaiser No.    4,  p.  10 

Combination  Carriage.  Pieper No.  23,  p.  21 

Cooling,'  Cylinder: 

By  Spraying   No.    4.  p.  17 

By  Fan .No.  if.  p.  15;  No.  23.  p.  17 

Coils  and  Sparks,  by  E.  J.  Stoddard No.  t6.  p.  25 

Compressed  Air  vs.  Steam  for  Motor  Vehicles, 

by  Henry  F.  Bryant No.  18,  p.  15 


Oaniag'    Suits No.  6^  p.  6;  No. 

liltctric  Motor  Coils  No. 

Electric  Vehicles: 

Uppcrmann No. 

Sperry No.  7,  p.  19;  No.  19,  p.  25;  No. 

United  States No. 

Explosive  Molort: 

As  a  Source  oi  Energy,  by  Elwood  Hayne«...No. 

Vibration  of.  by  Herbert  L.  Towlc No. 

An,  in  Detail,  by  R.  I.  Clegg. .  ..  .No. 

Data,  by  R.  I.  Clegg ..No, 

Rhythm  in ..,,.,. No. 

Theoretical  Expansion  Ctirv-e,  by  E.  C.  Oliver.  No. 

1  lorse- Power  of,  by  E.  C.  Oliver. No. 

Dry  Graphite  Lubrication  of No. 

Indicator  Diagram,  by  E.  C.  Oliver. ...,..,. ..No. 

Indicator  Diagram,  by  E.  J.  Stoddard No. 

Temperature  of  .^ir  for,  by  F.  N,  Blake No. 

Exhaust,  Practical  Method  of  Utilizing, 

by  Edwin  Kitburn No- 
Flash  Boilers: 

Elihu  Thomson No. 

Herreshoff ..,-..,.. No. 

Sijuier No. 

Fuels,  Motor  Vehicle,  by  P.  L.  Tygard No. 

Gasoline  and  Gasoline  Mixtures, 

by  Stoddard  and  Wisner No.  16, 

Gasoline.  Storage  of...... .....No.  13.  pp. 

Gasoline  Motors: 

Palmer ..■■*>.*. No. 

Minerva  , ., No. 

Brillie No. 

Kcssard ,- , No. 

Noel   ,, No. 

Yale No. 

Crossley  &  Atkinson  No. 

Marmonier  No. 

United  Sutes No. 

Daimler- Eldin No. 

Chas.  B.  King  ,...,.. No. 

Niagara ..No. 

McLachlan  ,...,.. No. 

Hcnriod No. 

Whitcomb  Valveless   No. 

Partin No. 

Aster No. 

Bourdiaiix  .No. 

(See  also  Explosive  Motors.) 
Indicator  Diagrams: 

Stoddard No. 

Oliver    No. 

Gasoline  Vehicles: 

Endurance    ..No. 

Waller  Hay  No. 

Accles-Turrcll  .*... No. 

Caneilo-Durkopp  ...,..,...., No. 

Bcnz  Racer  No. 

Toarand No. 

Ivel   No. 

Humber , ..►.,...,.  ...No. 

Alldays  &  Onion's No, 

Allard No. 

Rnllee    No. 


17.  P 
0.  P 


16,  p 
16,  p. 
16.  p. 
16.  p 
IS.  p. 

22,  p. 
22.  p. 
22,  p 
16. 
3. 

5. 

10,  p 


t6 


12 
26 

9 

24 
39 
52 
46 
It 
12 
U 
19 
t? 
>7 
14 

33 


to, 

p. 

42 

14. 

p. 

11 

10, 

p. 

41 

21, 

P- 

M 

pp. 

34-3S 

7  and 

10 

6. 

p. 

9 

12. 

P 

19 

12, 

p. 

36 

13. 

P- 

21 

21, 

p- 

20 

21, 

P 

28 

21. 

P 

17 

21, 

p. 

17 

17. 

P- 

32 

»7. 

P- 

t9 

t8. 

P- 

19 

19- 

P- 

22 

4. 

P- 

10 

10. 

p. 

B 

3. 

P- 

19 

23. 

P- 

25 

23. 

P- 

24 

25. 

p. 

20 

3. 

p. 

<7 

16. 

P- 

17 

5. 

p. 

10 

6. 

p. 

9 

5. 

P- 

It 

7. 

P- 

IS 

9. 

P 

It 

33. 

P- 

2fi 

la. 

p. 

13 

II. 

F- 

■3 

11. 

P. 

13 

II. 

P- 

15 

15. 

P. 

10 

^fa 


Nci.  K,  Uuxh  tt,  ISW. 


THE   HORSELESS   AGE. 


St 


VaU6e , ; No.  (3,  p.  jo 

Eureka No.  16,  p.  62 

Canda  Quad No.  17,  p.  la 

Ktnault No.  18.  p.  3i  ;  No.  26,  p.  17 

LJoderbcrg   ., , No.  18,  p.  23 

Uugot    No.     1,  p.  II 

Vallee No.     1,  p.    9 

Wilkins   No.     4.  P-    7 

Turgan  St  Foy No.    4.  p.    9 

Geo.  S.  Strong's  Patents  un, 

No.  7.  p.  ig;  No.  9,  pi>.  18  and  21 ;  No.  10,  p.  55; 

Ignition:  No.  11,  p.  25 

Ekctric,  Hot  Tube  vs..  by  Herbert  L.  Towlc.  .No.  22.  p.  11 

Studies  in,  by  Viator No.    4,  p.  1  j 

Mclnncrney    No.  13,  p.  20 

A-  Fitcher  No.  13,  p.  23 

V.  G.  Apple  No.  17,  p.  31 

And  Ignition  Troubles,  by  P.  M.  Heldt No.  16,  p.  21 

Coils  and  Sparks,  b;  E.  J.  Stoddard No.  16,  p.  25 

By  £.  J.  Stoddard No.  19,  p.  16:  No.  17,  p.  iS 

With  Storage  Cells  No.  20,  p.  ig 

By  P.  P.  Nungesser No.  24,  p.  14 

Jacketless  Motors: 

Buurdtaux    ,., No.  25,  p.  20 

Aster r No.  33,  p.  24 

Licenses  (Motor  Vehicle) —  No.  5,  pp.  6  and  8 

Liquid  Air  as  a  Motive  Agent. 

No.  2i,  pp.  9  and  17;  No.  34.  p.  tS 

Lubrication,  Dry  Graphite No.  22,  p.  19 

Loose  Nuts,  by  R.  I.  Gegg No.    3,  p.  16 

Mechanical  Horse,  The,  by  R.  L  Qcgg No.  30,  p.  16 

Mobike,  of  A.  M.  Herring No.    i,  p.  19 

Motor  Wheel  (Walters) No.  5,  p.  19;  No.    7,  p.  10 

Multi-cylinder  Motors: 

By  P.  M.  Heldt No.  16,  p.  38 

Eight  Cylinder  Idea  No.    4,  p.  11 

N  ickcl  Steel  Forgings No.  19,  p.  21 

Power  and  Speed  Curves,  by  C  E.  F.  Ahim No.    a,  p.    6 

Recondensatioo  of  Steam,  by  Hudson  Maxim.  ..No.    2,  p.    9 
Recondensaiion,  Effect  of  Oil  in,  by  Perry  B.  Rawson, 

No.    3,  p.  13 

Regulator.  Compression.   Malezieux No.    4,  p.  18 

Rotary.  Why  A,  P.  L.  Tygard No.  11,  p.  22 

Speed,  Regulation  of,  by  R.  £.  B.  Crompton, 

No.  14,  p.  14:  No.  15,  p.  14 

Steam: 

And  Fuel.  General  Data  on,  by  A.  H No.  10,  p.  19 

Kccondcnsation  of,  by  Hudson  Maxim. No.    2,  p.    9 

R  ceo  nd  en  sat  ion  of,  by  Perry  B.  Rawson.. ...  .No.     3,  p.  13 

Recent  Experience  with  00  Common  Roads, 

by  J.  1.  Thornycroft No.  2,  p.  16:  No.    3,  p.  11 

Superheated  System,  Hutin  &  Leblanc No.  14,  p.  21 

Elihu  Thomson  Favors No.     1,  p.    7 

Compressed  Air  vs..  by  H.  F.  Bryant No.  18,  p.  15 

Steam  Engines: 

Hoyt No.    3,  p.  12 

Serpollet   No.    8,  p.  21 

Compound,  by  R.  I.  Gegg No.  at,  p.  13 

Steam  Boilers: 
Advantages  of  Circulation  in,  by  S.  D.  Mott..No.  10.  p.  21 

For  Motor  Vehicles,  by  R.  I.  Qcgg Mo.  10.  p.  14 

Efficiency  and  Resistances,  by  A.  M.  Herring. .No.  10.  p.  aj 

Under  the  Law.  by  Perry  B,  Rawson No.  10,  p.  23 

Considerations  in  the  Design  of,  by  P.  M.  Heldt. 

No.  10,  p.  84 


Shell  or  Water  Tube?  by  W.  P.  Kidder No.  10.  p. 

Feeding  Apparatus,  by  BL  I.  Clegg No.  10.  p. 

Practical  Method  ot  Utiliaing  Exhaust  from, 
by  Edwin  Kilbum No.  10,  p. 

Sargent's No.  10.  p. 

E.  M.  White  No.  10,  p. 

E.  A.  Squier No.  10,  p. 

Thomson  No.  jo,  p. 

Harry   K.    Burr   No.  to,  p. 

Herresbofi    No.  14,  p. 

House No,  10,  p. 

W,  H.  Wakeman  No.  10,  p. 

Ulaxton  No.  18.  p. 

Steam  Vehicles* 

The  Locomobile No,  10.  q. 

Keystone  No.  10.  p. 

Stanley  Mfg.  Co......... No.  to.  p. 

Ofeldt  No.  10,  p. 

Etihu  Thomson    No.  10,  p. 

Toward No.  n^p.  ix;  No.  12,  p. 

Thornycroft No,  12,  p. 

Clark    No.     i,  p. 

Simpson  &  Bodman  No.    6,  p. 

Judges'  Report  of  Liverpool  Trials No,  ts,  p. 

Starting  Device,  Estcourt No.  15,  p.  IS;  No.  25,  p. 

Steering: 

Jamieson  No.    9,  p. 

Hydraulic  No.  12.  p. 

Ca  nellopoulous  ■ No.    5,  p. 

Gears.  A  Study  of No.  11,  p. 

Storage  Batteries.  Vehicle No,    9,  p. 

Storage  Batteries  Irom  the  Standpoint  of  the 

User,  by  Dr.  W.  M.  Hutchinson No.  18.  p. 

Storage  of  Gasoline No.  13,  pp.  7  and 

Switch: 

Bohdc No.  15,  p. 

Hay*s No.    6.  p. 

Tire.  Semi-Pneumatic  , No.  17,  p. 

Transmission: 

Sun  and  Planet,  Runyen ^.......No.    2.  p. 

Petitj^an  and  Sevette No.    2.  p. 

Hille  No.    4.  p. 

"L.  B."  No.  12.  p. 

Cherricr No.  15.  p. 

De  Dion  &  Boaton No.  24,  p. 

A.  J.  Martin No.  20,  pp.  14  and  2V 

Fluid,  Dyers'  No.  14,  p. 

Code  and  Knudson  Cone  Pulleys No.    I.  p. 

Tubing,  Table  of  Safe  Loads  for  Shelby No.  18,  p. 

Vibration  of  Explosive  Motors, 

by  Herbert  L.  Towle No.  16,  p. 

by  E.  J.  Stoddard No.    5,  p. 

Vaporizers: 

Winton No.     4.  p. 

Ha/s No.    4.  p. 

(See  Carbureters.) 
Variable  Throw  Lever  Gulch,  by  A.  J.  Martin. 

No.  30,  pp.  14  and 

Superheated  Steam,  Hutin  &  Leblanc No.  14.  p. 

Wheels , , No.  21.  p. 

Small,  Front No,  la,  p. 

Two-Cycle  vs.  Four-Cycle  Vehicle  Motors, 

by  Herbert  L.  Towle ......No.  25.  p. 
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Vol  t,  Ve.n,  Ibrdi  ; 


SPECIAL    NOTICES. 


■to  lsMrto4  Mi»d»r  IfeU  fc— Ji«f  at  M.OO  ■■  tMb  1 
Iw,  pajabU  In  advwKa. 


ATTENTION. 

Castings  of  Gasoline  Motor  described  in  The 
Exptosivtr  Motor  Number  of  this  paper.  AUo  other 
sizes— stationary,  marijie  and  vehicle  motors — rough 
or  partly  finished.  LOWELL  MODEL  CO.,  Box 
292,  Lowell,  Mass. 


TO  LEASE  FOR  A  TERM  OF  TEARS. 

A  FACTORY  wilhin  Street  Car  disunce  uf  a  famoui  Summer 
resort,  suitable  Tor  the  manufacture  or  muior  vehicles.  Soever 
(alting  woier  power,  electric  plant  and  all  modern  conveniences. 
Three  tluurs,  with  basement  suitable  for  Torge  shup.  s.uoo 
square  feel  to  each  Hnor.  Office  and  large  show  window  on  first 
floor.  Hrass  and  aluminum  foundr)'  in  connection.  Malleable 
and  gray  iron  foundry  near  by.  Owner  willing  to  take  an 
interest  in  a  good  responsible  company  using  steam  or  vapor 
eogine  for  laotive  power- 
Address  "  FACTORV,"  care  of  The  HoRStUESS  Age. 

AN   OPPORTUNITY. 

English  wagon  maker  and  master  mechanic  who 
has  had  several  years'  practical  experience  in  the 
construclion  of  heavy  steam  vehicles,  and  who  has 
made  a  success  of  it,  believes  the  United  States  a 
more  promising  6etd  for  his  labors  and  would  like  to 
arrange  with  some  reliable  manufacturer  to  enter  Into 
this  branch  of  the  motor  vehicle  business  in  America. 
Best  of  references,  commercial  and  mechanical, 
furnished. 

Address  D.  B  .  care  of  Horseless  Age. 

STEAM  VEHICLE  FITTINGS. 

PiN  Valves  (both  union  and  plain  ends),   Injcclors,  Gasoline 
Regulators  (improved   type).  Water  Regulators,  Improved 
Glass  Gauges,   Globe    and  Check   Valves,   Water    Relief 
Valves  for  Cylinders,  Steam  GaufjeK  and  Safety  Valves. 


LOCKE  REGDLATOR  CO., 


Salem,  Mass. 


8-CYLINDER.  AIR  COOLED  MOTOR  FOR  SALE 

Of  light  weight,  giving  ample  power  and  simple  in 
construction,  also  Transmission  Gear  and  Cumpensal- 
ing  Gear;  all  attached  and  ready  to  receive  the  rear 
axles,  giving  iwn  speeds  ahead  an<l  backward. 

B.  J.  CARTER,  Jackson,  Mich. 


ELECTRIC  IGNITION 


IN  6AS,  GASOLINE  AND  OIL  ENGINES. 

We  make  Hiwrial    srARklNi;    F<»INTft    for    this    uiMlef' 

potwottslag  extri'nu'  hardiiL*»tt  iinU  grcatfr 

durability  Ihan  platinum. 

SEND  FOB  DESCRIPTIVE  HATTEK  AND  FKICES. 
BAhtn    &    LU..  NEWARK,  N,  J. 


Subscrihtrrs  who  ttrc  willing   lo  act  as 

LOCAL  SUBSC3UPTION  AGENTS 
for  The  Horseless  Aav^  on  a  commission  basis,  arc 
requested  to  communicate  with  the  Editor. 


FOR   EXCHA^CE. 

I  want  a  good  second-hand  elcctnc  vehicle  jn 
exchange  for  my  gasolitie  carriage  Give  full 
description  and  state  condition*  value  and  where  to  be 
seen.         "  BARTLETT,"  care  of  Horseless  Age. 


Gentleman  going  abroad  will  sell  No.  t.  Locomobile 
for  Six  Hundred  Dollars.  In  perfect  condition,  only 
run  about  one  hundred  miles.  Address  FOREIGN, 
care  of  Hohseless  Ace. 


WANTED. 

A  tricycle,  quadricyclc  or  light  Dccauvillc  carriage, 
De  Dion  &  Bouton  preferred.  Must  be  in  go«Kl  con* 
dition  and  price  must  be  low. 

Address,  W.  R.  BULLIS, 

Chatham,  X.  V. 


...ASHTON... 

Pop  Safety  Valwes,  Cylinder  Relief 

Valves,  Steam  Gaoges,  Automatic     ,  | 

Water   Gauges  and   Gauge  Cocks    [  ] 

for 

STEAM   VEHICLES. 
THE  ASHTON  VALVE  CO.,  271  Franklin  SI.,  Boston.  Mbm. 

(121   Libortv  $lr«.l.  New  Vsrk, 
BHANCHES:   -jiSlS  Fllbtrl  SI r»l.  Philadelphia. 


18  Lak(  Strt«t,  ChlcB||o,  111. 


Automobile  Storage  and  Repair  Co. 

Station  No.  I-S7  WEST  66th  STRKET  (St.   Nicholas   Rink   Bldg.),   NEW   YORK. 

House  and   Care  for   Automobiles  of   all   kinds.     Storage  Batteries  Charged  and  Supplies  of  all 

kinds  furnished. 


^r«bx&j«t«3a«^   .A.o^oxxxzick.^d^fctocjt. 


4o.  M.  Uuvh  «,  1100. 


THE  HORSELESS  AGE. 


39 


BALDWIN  DETACHABLE  AUTOMOBILE  CHAINS 

are  made  in  sizes  to  suit  the  demands  of  the 
trade.  Our  new  roller  chain  is  especially  adapt- 
ed for  light  Motor  Vehicles. 

•■NO  FOR  OATALOOUC. 

K.  FRANKLIN  PETBB80N,  Bales  Agent, 
305  lAke  St..  Chicago,  IlL 

BALDWIN  CHAIN  CO.,  WORCESTER,  MASS.,  U.S.A. 


SPECIAL 


TUHNED  HtEUL    PAHTS   FOH  AUTOftO- 
BILES.    0adt   to   ordtr   from    fitfcA  or 

iampte.  :     r     :     :  ,-      ;     .- 


DODGE    MACHINE    SCREW    CO., 
BOSTON. 


niess  Cold  Diawn  Steel  Tubing, 
Slieils,  Cullnders  aod  Tanks, 

DROP  FORCINGS  AND  STEEL  STAMPINGS. 

JiNNEr,  STEINMETZ  &  GO..  Orixel  Buildins,  Pklladalphia.  Pi. 


Par  Air,  Qsa.  Stoam,  Am> 
BonlA  or  auMs  under 
preaaare  and  eiploilvM. 

^r'Keomleu  Btef>l  TmI- 
ed  Tknlu  of  Sundry 
Dlamctrnt. 


TOWNSEND    &    DECKER 

SOLICITORS  OF  U    S    AND  FOBETOK  PATKVTS, 

141  Broadway. 
New  York... 


Patents  SDBciaitu 


MOTOR  VEHICLE  INVENTIONS. 

H.  C    TOWNSHND.  formtilY  Pfiii    Ex  t. 

O.  U.  DXCKKK.  lata  Aia't  ax'r,  U.  0.  f>»l.  Omce. 


CRYSTftL  SPERM  OIL  "'"''''.'f^ZZus. 

COLORLESS,  STAINLESS  AND  ODORLESS. 

_Vtor  US«  on  all  purtj 

MOTORS,  TRANSMISSIONS  AND  BEAttlNOS. 

Sold  In  ecaleil  P. tit  Botttt-s 

WM.   F.    NYE|    New  Bedford,  Mass. 

KITTS  LOW  WATER  ALARM 

FOft  rOUR  LOCOMOBILE. 
Avoidi  all  Danger.     Write  for  Blue  Print  and  Price. 

KITTS  M'F'G  CO.,  Oswego,  N.  Y. 


THE  JUMP  SPARK  LEADS 

t;!se  TbU'k 

1    Inch  Jump  Sp«trk. 

DliuctialonR,  Hx4x4  IDL 
Pftteiit  Applied  Fur. 

C.  F,  SPLIlDOeP,  UlVJU^fk 

tl  VtDdewaterSt.Kow  Tort. 


STEEL  BALLS, 

OF   VARIOUS   DIAMETERS. 

••0#0s* 

BOSTON  CEAR   WOHKS,   138   Purohaso  Street.   Boston.  Mass. 


GEAR  WHEELS, 

a. 300  Dzia. 

DRIVE    CHAIN 
SPROCKETS 

COMPENSATtNtt 
BEVEL    BEARS. 


Graphite  Lubricants, 

ALL  KINDS.  ACCORDING  TO  WANTS. 

■^•dAl  prapATfttlona  (or  Ge«ra  of  Bl«ctrlc  Motor*  aad  for  CfliAdsr*  of 
Motor  Eneines.    Bead  far  Clrottlara  asd  Pricca. 

Joseph  Dixon  Crucible  Co.,   -   Jersey  City,  N.  J. 


UP  TO    DATE. 

The  Borbcin  Sclf-AdjustinK 
Spring  Block  Bearing  will  move 
free  and  rasy  with  the  axle,  when 
goint;   over   a    recess,    or  over  any 

obstruction  in  the  road,     Made  wtth 
roller  or  oil  bearings. 


810  CLARK  AVE.. 


H.  F.  BORBEIN  &  CO.,  St.  louis.  mo. 

FRICTION-LOCK 

REVERSE  GEAR  ro^ 

AUTOMOBILES 
AND  LAUNCHES. 
Pat«nt  for  sale.   Apply   ^     ^     ERRINCTON, 

3B  OORTLAMOT  STREET,  NEW  YORK. 


AUTOMATIC  LOCOMOBILE 
FURNACE  IGNITER. 

Illnalrmfed  Id  Boadluc  ('olotnua  of  fhU  laaae. 

yew  and  simple  electric  ttfvice  hy  which  ftre  in 
furnace  may  be  ignited  or  relighteri  at  any  time; 
by  itim^y  presfiiig  tt  button  at  the  scat.  J*«r- 
mitjf  of  extinguishing  /ire  and  thus  saving  fuel 
during'  slops,  or  relighting  while  under  way 
should  fire  be  blown  out  by  wind, 

A.    L.    BOGART   CO.. 
123  LIbarty  Street,  New  York  City. 


Bngines,  Boilers  and  Burners 

roR... 

STEAM    VEHICLES. 


MILNE   A   KILLAM, 

10  CRESCENT  ET..  EVEflEn. 


Bcno  rofl  oavakoa. 


Any  of  our  subscribers  who  are  willing  to  solicit  subscriptions 
for  The  HoK:ftL£SS  Ans  from  iheir  (cllow  townsmen  arc  re- 
quested  to  communicate  with  the  Editor,  as  we  are  desirous  of 
enlerioK  into  business  relations  with  such  parties. 


so 


Phineas  Jones  &  Co, 


ReputallMi . . 
IntiriutlonAJ 


ALL  KINDA  OP 


WOOD   WHEELS 


THE   HORSELESS   AGE. 

MOST  m\m  [iGii[.      * 

BEST  REVERSIIIIi  SCBEI. 

Also  Fine,  Strong,  Mechanical 


FOR   AUTOMOBILES. 


NEWARK,  N.  J. 


85TABL13HeD  1855. 

SEND  FOR  SOUVENIK  STAMP  BOX, 


THE  BALL  BEARING  CO. 

BOSTON,  MASS. 


GET  OUR  CATALOG. 


M 


pULL  line  ol  Superior  Engines  suitable  for 

Motor  Carriages.      We  supply  Running 

Gear,  Differential  Axles.  Wheels  and   Parts 

for  Au(omohile<5 

SOLO  SEPARATE  OR  TOGETHER. 


Reverse.        fl 


C  EN  D     so    cents     for     P»stcb 
Working   Model   describing 
EnKine  and  Showing  Valve  MotM 

Wc  arc  building  and  are  prepared  lo  lalte  orders  for 

AUTOMOBILE 
BUSSES  >  >  J» 

Denison  Electrical  Engineering  Co, 

NEW  HAVEN,  CL,  U.  S.  A. 


(April  5th  to  S«irtciat>«r| 
ayth,  1899,  iacJasiTe.) 


VOLUME  FOUR  COMPLETE. 

To  New  Subscribers  for  Two  Years. 

We  wish  to  place  these  volumes  in  the  hands  of  persons 
permanently  interested  and  therefore  offer  them  only  to  those 
who  will  subscribe  for  two  years  from  April  5th,  1899.  ::    :: 

SEND  S4  AND  GET  THIS  VOLUME  BEFORE  IT  IS  EXHAUSTED. 


&OQD  RQHDS  UTERHTDRE. 

Send  for  a  copy  of  "A  Plea  for 
Good  Roads,"  containing  addresses 
of  speakers  at  the  recent  Good 
Roads  meeting  of  the  Automobile 
Club  of  America,  and  use  it  in  the 
cause.         ..,.,. 

ALBERT  R.  SHATTUCK,  Chairman. 
Good  Roads  Committee, 

Waldorf-AtterU,  New  York. 


TRANSMISSION 
GEARING.     .    .     . 


FOR  AUTOMOBI 


■,*.|W^*^I. 


PatenU  Allowod. 
BUMMOUT  $IZE.  Weight  Oomplat;  3S  ttt. 

CoLCORD  Upton,       Beveruy.Imas^ 


3£ 
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Vot  8.  N<K  H^ 


...STEAM  IS  KING... 


J 


THE  COLUMBIA  MOTOR  AND  MANUFACTURING  CO.  succe».r,t. 

THE  CROUCH  AUTOMOBiU 
MANUFACTURIMO  AiD 
TRANSPORTATION  CO. 

North  Avenue  and  Oak  Street,    ■ 
BALTIMORE.   MD.  f 

This  company  haa  the onljr  per- 
fect condenser  on  earth  appl- 
cable  to  atitumubilcs.  Tlie  loio- 
mobiles  manufactured  by  this 
company  combine  al  the  g< 
qualiiie*  of  all  other  types 
ill  appearance  and  efficiency 
possess  many  ftood  qualiucs  in 
uthcr  makes.  They  arc  noiselrst, 
odorless,  smokeless,  and  do  noi 
shuw  any  steam  in  any  kind  of 
weather.  When  in  u»c  il  is  nul 
n<'ceBftar>'  lo  replenish  the  walrr 
supply  oltcncr  than  once  a  da; 
They  weigh  leas  than  non-ci 
dcnsing  machines.  They  ha 
perfect  burners  and  trailer  feeds 
automatically  controlled. 

Cgt  this  aitvartisaiiifftt  sul  add  sail 
»lth  order  »ni  gat  16.00  4lK«iiiit. 
Writs  lor  Catalogua. 
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...WARNING... 


All  persons  are  hereby  notified  that  the  De  Dion  A  Bouton  Gasoline  Motor  Is  patented 
In  the  United  States  'No.  093,877,  dated  November  16th,  1897  >,  and  are  warned  that  any 
Infringement  on  this  motor  by  Its  manufacture,  sale  or  use  will  be  prosecuted  to  the 
full  extent  of  the  law. 

DE  DION,  BOUTON  &  CO.,  Paris,  France. 

The  above  letter  from  the  manufacturers  and  patentees  of  the  De  Dion-Bouton  Motor  should  tie  a  sufficient  warning  lo 
the  public  of  the  great  risk  they  run  in  purchasing  cheap,  worthless  imitations  of  the  De  Dion-Bouion  Co.'s  Motors,  which 
liable  to  be  seized  at  any  time  no  matter  in  whose  hands  they  may  be  found.  Unscrupulous  manufacturer*  are  deceiving 
public  by  claiming  that  their  imitations  are  as  good  and  belter  than  the  genuine  Dc  Dion,  but  they  do  not  dare  contest  tbd 
motors  against  the  De  Dion-Bouion  Motor.  .^11  the  De  Dion. Bouton  Moinnt  have  their  name  plainly  marked  un  them;  all  otbe 
are  imiutions.  The  De  Dion-Bouton  Motors  can  only  be  purchased  through  me  as  1  have  tbe  sole  United  States  agency  i^ 
them  as  well  as  for  the  tricycles,  quadricycles,'  motor  vehicles  and  all  paru  for  repairs.  AM  the  leading  manufacturers 
bicycles  in  Europe  are  to-day  making  motor  tricycles  and  light  motor  carriages.  Over  two-thirds  of  them  use  the  Dc  Dio 
Bouton  Motor  exclusively,  and  1  can  safely  say  that  there  are  more  l->c  Dion-Bouton  Motors  sold  to<day  in  Europe  thaiJ 
all  other  makes  combined.  American  manufacturers  should  lose  no  further  time  starting  in  this  coming  industry.  Those 
who  are  first  in  the  field  will  do  the  bu8ine*is. 

The  principal  thing  in  a  motor  vehicle  of  any  kind  is  to  have  a  reliable  motor.  In  securing  ihc  De  Dion  you  can  make 
no  mistake.  Every-  motor  is  guaranteed  and  they  are  in  use  all  over  the  world.  Arrange  at  once  for  the  quantity  you  warn 
for  the  season,  as  the  number  is  limited. 

I  have  also  secured  the  I'nitcd  States  agency  for  the  Hydra  dry  batteries  for  motor  tandems,  tricycles,  quadricydes 
and  motor  carriages.  This  is  the  most  reliable  and  longest  lived  battery  made  in  France.  I  have  also  secured  important 
agencies  for  other  motor  vehicle  accessories,  such  as  spark  coils,  igniters,  etc,  etc.,  and  am  prepared  to  sell  to  I^r 
American  trade  in  large  or  small  quantities.     If  you  require  any  motor  vehicle  parts,   write  me  for  full  iDformatlon. 


KENNETH     A.     SKINNER, 

So/e  Agent  for  Ms  United  States, 


26»  MASSACHUSETTS  AVENUE, 


i 


BOSTON.  MASS. 


d 


?ILLARD  P.  Rkid.  Pre*. 


'^.  }.  FrsLn,  VI«-Pres.  and  Gen.  Mgr. 


Geo.  KiraiiMn,  Secy,  and  Trest. 


UNITED  STATES  MOTOR  VEHICLE  CO. 

TOWNSEND    BUILDING, 

Broadway  and  25th  Street,  New  York. 

MOTORS  AND  MOTOR  VEHICLES, 


OPERATED     BY 


HYDRO-CARBON  AND  ELECTRIC  SYSTEMS. 


New  Motor  Catalogue 
Oat  October  I5ih. 


SINGLE 

ENGINE 

FOR 

OPERATING 

TRICYCLES, 

QUADRICYCLES 

AND 

LIGHT 

VEHICLES. 


iUiUiUiUiUiUiUiUiUiU 


Vehicle  Catalogue 
November  isL 


TWO  AND 

FOUR 

CYLINDER 

ENGINES 

FOR  VEHICLES, 

DELIVERY 

WAGONS, 

LIGHT 

TRUCKS. 


WEIGHT  SINflLR  FNT.ISK,  API-ROX.,  50  LBS, 


Single  Cylinder,  two  horse  power  Motor,  with  Carburetor  or  Vaporizer,  Battery  and 

Induction  Coil,  .........   $aoo.oo 

Two  Cylinder,  four  horse  poweit  Motor,  with  Carburetor  or  Vaporizer,  Battery  and 

Induction  Coil,  .........   $400*00 


ALL  PBICKS  F.  O.  B.  NEW  YORK. 


MOTOUS  ON  EXHIBITION  AT  OFFICE. 


■  ■»<■■  lr««»»««« 
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VOLUME   5 


OCTOBER    11,   1899 


NUMBER  2 


Horseless 


Jl        Jl        .M        Jl       Jl        Jl 


jH    jt    ji    ji    ji    jt 


EVERY  WEDNESDAY  '- 


_\  Jt    ji    ji    ji    jt    ^   : 

-  j  j»   J*   j»  J»^  J*   Jf,^  i 


In   the 
Interest  of   the 


AUTOMOBILE    INDUSTRY 


Domestic  $2.00 


ESTflBL]SHED    1895. 

SUBSCRIPTION 
Foreign  $3.00  Single  Copies.   10  Cents. 


OFFICE  OF   PUBLICATION 

Rmencai)   Tract   Society    Building,    J^assau   and   Spruce  Streets, 

NEW   YORK. 


m    ^,,,,^    xji    \ii    \ti  ^'^    W    w   xH   %   ^   i& ^xH  ^m  ..^,,  ,^,  ,^..,Ti&,,,^„,^i 


.t^^J 


THE   AUTOMOBILE   CO.   OF  AMERICA. 

MOTOR    VEHICLES, 

HVDRO-CARBON     SYSTEM. 

FOUR   OR   FIVE  DIFFERENT  TYPES   for  plraiure  and  buslnest  on  exbibltlOB. 


$TAirWOPS  FBJVTOjr,  *  B.  Pi.  UOTOSt. 


HUDSON  BUILIilMG. 


New  Vork. 


SHELBY 

SEAMLESS  COLD 
DRAWN  STEEL 
TUBING 


For  Automobile  Vehicle  Construction 
in  Running  Gear  and    Hollow  Axles. 

SEAMLESS  TUBINa 

FOR  PISTON  RODS  AND  CYLINDERS. 

Wrii«  for  Prto«  LUt  "  B "'  for  ealde  ind  r«f»reooe.  0».a  furnish  tablfli 
tftviuK  44fq  l^oiid  In  pounrtB  at  n«nier«,  "  Mudull "  of  mc-iIod^  and  Sftf* 
TwtatlUK  Sli'menl. 

AOORCaS: 

SHELBY  STEELTUBE  COMPANY, 

GBoiral  Sales  Offloea:  CLEVEUND.  OHIO.  U.  S.  A. 


144  Chambers  5l,  New  York,  N.  Y. 


BRANCH  orricca: 
I3S  Lake  St.,  Chicago,  III. 


24> Coastiiution  Hill,  Birmiaghain,  England. 


The  Whiton  Universal  Automatic 
Gear  Cutting  Machine. 


Most  complete  Gear  Cutter  yet  designed. 
specially  adapted  to  the  requirL-ments  of  Motor 
Vehicle  Manufacturers.  Already  in  use  in  several 
leading  shops. 

SEKD  FOR  ruU  PARTICULAHS  AMD  LIST  OF  US£ftt 

THE  D.E,  WHITON  MACHINE  CO. 

NEW  LONDON,  CONN.,  U.  S.  A. 


ROLLER  BEARINGS. 


^. 


^^!^ 


THE  BALL  BEARING  CO. 

•  EberM's  Pateot 


NEW  TYPE. 


ENTIRELY  AUIONUItC 


>4in,  jjlffl  .4]in..6ihi  .  71  In.  and  ug  la. 


([in    I 

COTTIIG  I 
MiCmilES  * 

WITH 

Ebarhardl'i  Pallet 

"Radial  Duplii" 
Gang  Cuttert. 

8toMte«Oi4nUi«d 

OOULD  & 
EBERHARDT, 

MEWARK,  N.  J. 


>  j»   j»   jl   ji   ji  i *^-^* 

ji   ji   ji   ji   ^   ji 


In  the 
Interest  of   the 

a 

AUTOMOBILE    INDUSTRY. 

ESTABLjISHED    1895. 

SUBSCRIPTION 
Domestic  $2.00  Foreign  $3.00  Single  Copies.   10  Cents. 


OFFICE  OF  PUBLICATION 

Anocricap  Tract  Society   Building,    J^assau   and   Spruce  Streets; 

NEW  YORK. 


xH    ^    %    W    iH) .  M Hii    \ii    in   %   xa   xH   ^   %   !iS   iffii    ^    ®   ^    ^   ^i 


THE  AMERICAN  MOTOR  CO 


L.llElitf'i^t,  StrunKeHt.  BlnipleBl  .fioior  nncle. 

Runs  toith  Gasoline,  Kerosene  or  Gas, 

FROM  1   TO  30  H.  P. 

IGNITION    OUTFITS 

Ofnsitlimtf  of  AMERIVAX  Cl>TI..  fO.\STtit\  Pl.t'G  «n4 
aVSCIAt.  fHlMAKY  nr  HTitHAO  K  RATTt.Htf.S;  only 
■•»*l(i(«tgr  rttinbl*  method  of  »parkiHt/  inmll  tnolor»     .     . 

AL>0    MANLTALtUHIRS    ■ 't 

SPECIAL  WIRE   WHEELS,   REAR  AXLES,  DIFFERENTIALS,   CLUTCHES, 
STEERING  APPARATUS,  ETC..  FOR  MOTOR  VEHICLES. 

iMERIGlN  MOTOR  CO..    -       -    32  Broadway.  NEW  YORK. 


^■iAv  v^^ 


No.  a,  3^  B.  H.  P. 


SHELBY 

SEAMLESS  COLD 
DRAWN  STEEL 
TUBING 


For  Automobile  Vehicle  Construction 
in  Running   Gear  and    Hollow  Axles. 

SEAMLESS  TUBIHB 

FOR  PISTON  RODS  AND  CYLINDERS. 

Write  for  Prlu«  \.\tt  "  S  "  for  irutd«  ttnd  rsfereow.  Can  forolch  1^ 
KlTlng  Safs  Loid  In  poundii  u  nentcra.  **  Huduli "  of  wctloui  kod  I 
Twisting  Moment 

ADDRIM  : 

SHELBY  STEELTUBE  COMPANY, 

General  Sales  Ofllces:  CLEVELAND,  OHIO.  U.  S.  A.       i 


144  Chambers  St.,  New  York,  N.  Y. 


■RANCH  OFFicca: 
13s  Lake  St.,  Chic3»;o,  III. 


EAMES 


THE 

QEOnETRIC  LINE 

Of  tools  for  screw  machine  wurk  are  used  and  recom- 
mended by  atl  leading  manufacturers  because  they 
possess  so  many  points  of  su[>eriority  over  old 
methods. 

If  you  arc  interested  in  screw  machine  work  of  any 
kind  it  will  pay  you  lo  investigate  this  line  of 

Adjustable  Self-Opening  Screw  Cutting  Die  Heads, 
Adjustable  Collapsing   Taps,  and 

Adjustable  Hollow  Milling   Tools, 

Manufactund  by  tb« 

GEOMETRIC  DRILL  CO., 

^•>  WestvUIe,  Coon.,  U.  S.  A. 

OeSCRIfiTtVE 
KiTTEH  on  OBmAMO. 


39  Constiiuiion  Hill,  Birmingham.  Eogland. 

WHEEL 

A  practical,  duraJ^| 
ble    whc;cl,  neat  to 
appearance. 

Made  fruni  llie 
Best  Hicltury  Aay, 
Tire  or  Axl*  can] 
be  applied,  as  tbel 
rrntrri  ul  the  hab] 
are  wood,  covcrv4| 
by  iron. 

iicnd    [i»    your 
channels,    we    will, 
&et   them    free  ofl 
chafKC,  ^ 

PRICE    PER 
SET  OF  4,  toii 

any  ^\ic  up  in  l^l 
axic.  $17.  Ovcfl 
thai  site  prirctl 
quoted. 


A.  M.  Games  &  Co. 

South    Framlns^ham,    Massachusetts. 


'  Builders  of  the  Best  Vehicle  Wheels  io  Americft.'* 


***•«»«*««♦««**■»«*•»«««»»«««««■«*■«««»*»«««  n  ■>■  >»***«4  »«**«■«  »»■»«■««««»<«  ■»»««««■»»■»«««■  nnm«n»>ii  »««»«»»«>*»*»*»^»«>«t  nmmm  ««»»nmi»«»mn>>n«»«»»»n 
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VOLUMES  OCTOBER    25,   1899  numbcr  4 


The 


Horseless  Age 


EVERY  WEDNESDAY 


^^^^^  ^  ^  ^  ^  i— -"-^    LYLRI     K!(Li;iHLOL/flI    ^^-^~iZZZ:ZZZ 


In  the 
Interest  of   the 

AUTOMOBILE    INDUSTRY. 

BSTABUISHED    1895. 

SUBSCRIPTION 
Domestic  $2.00  Foreign  $3.00  Single  Copies,  10  Cents. 

OFFICE  OF  PUBLICATION 

flmericaip  Tract  Socictg   Building,    flassau  and  Spruce  Streets, 

NEW    YOf?K. 


THE  AUTOMOBILE  CO.  OF  AMERICA. 

Stanufmoturerm    »f 

MOTOR    VEHICLES, 

HVDRO-CARBON    SYSTEM. 

FOUR   OR   FIVE  DIFFERENT  TYPES   for  pleasore  and  butiieM  •■  exhlblliss. 


aTAVWOPB  PBAETON.  4  H.  P.  MOTOS.  HUDSON  BUILDING, 


New  York. 


SHELBY 

SEAMLESS  COLD 

DRAWN  STEEL 

TUBING 

For  Automobile  Vehicle  Cottstnaction 
in  Running  Gear  and   Hollow  Aacles. 

sEamEtt  TUBNa 

FOR  PISTON  RODS  AND  CYUNDERS. 

Write  for  Price  Llat  **  B  "  for  ealde  and  refereaoe.    Can  famish  Ubtei 
KlTlDg  Hdfft  Load  In  pounds  at  nenters,  "Moduli"  of  seotlona  and  Sata 

Twisttnf;  Moment. 

AD0RCS8 : 

SHELBY  STEEL  TUB£  COMPANY, 


General  Sales  Offloes:  CLEVELAND,  OHIO,  U.  S.  A. 


144  Chambers  St.,  New  York.  N.  Y. 


BRANCH   OFFICES: 

135  Lake  St..  Chicago,  III. 


21)  Constitution  Hill,  Birmingham,  England. 


The  Whiton  Universal  Automatic 
Gear  Gutting  Machine. 


Most  complete  Gear  Cutter  yet  designed. 
Specially  adapted  to  the  requirements  of  Motor 
Vehicle  Manufacturers.  Already  in  use  in  several 
leading  shops. 

S£MD  FOR  FULL  PARTICULARS  AMD  LIST  OF  USERS, 

THE  D.E.  WHITON  MACHINE  GO. 

NEW  LONDON,  CONN..  U.  S.  A. 


The,  Leach    Motor  Vehicle   Co.   is 

now  booking  orders  for  spring  delivery, 
for  its  steam  motor  carriages.  Three  pat- 
terns are  oifered,  viz.  : 

A  [wo-si-ateil  mail  phatUm,  convertible  to  single 
se:it.  It  is  a  finfly  finished,  substantial  family 
carria^t;,   carryinii   two   tn  six   pcrsonF, 

A  li^ht,  mad  Slanhope  runabout  wajjon  built  for 
speed  on  K<)od  roads  and  jjuaranieed  equal  to  any 
now  on  tlu-  market  and  built  tO  last. 

.\  hanilsoriK'  delivery  waj^on  (or  groecrs.  dry  goods 
dealers,  eie.  Huill  for  service  and  very  rich  and 
elegant  in  design. 

We  also  offer  Burners,  Gears  (including 
Differentials  and  Steering  Mechanism), 
Engines,  Boilers,  etc.,  to  the  trade. 

Address 

Leach  Hotor  Vehicle  Co,, 

210  Broadway,  Everett,  Ma55. 

CuMe  Aiiiireis,  "  Leachmoiur,"  Boston.    U.  S.  A. 
"A  B  C  ■■  Cwde  uwd. 
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VOLUME  6 


NOVEMBER   1,   1899 


The 


NUMBER  5 


Horseless  Age 
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«  EVERY  WEDNESDAY 
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In  the 
Interest  of   the 

AUTOMOBILE    INDUSTRY. 

ESTABLISHED    1895- 

SUBSCRIPTION 
Domestic  $2.00  Foreign  $3.00  Single  Copies,  10  Cents. 

OFFICE  OF  PUBLICATION 

Rmcricai?  Tract  Society   Building,    J^assau  and  Spruce  Streets, 

NEW  YORK- 


^^^^ii!ti©^^^^iffi©iffi©^iiiS©#®ifltf© 


LOOK  FOR  THE  STEAM  BOILER  NUMBER, 

December   6th. 


THE  AMERICAN  MOTOR  CO 


LlKtiteal,  Stronifent,  Slmpleiit  Hlotor  Made. 

Runs  with  Gasoline,  Kerosene  or  Gas. 

FROM  1   TO  30  H.  P. 

IGNITION    OUTFITS 

Conaittintj  of  AMEKICAN  COIL,  lONITIOIf  PLUO  and 
Sl'XOJAL  I'RIMAHY  «r  STOKAOB  BATTKRIES;  only 
abaolMtely  reliable  method  of  sparkinff  amall  tnotorm     .    . 

AI,SO    MANUFACTURERS   OF 

SPECIAL  WIRE  WHEELS,   REAR   AXLES,  DIFFERENTIALS,   CLUTCHES, 
STEERING  APPARATUS,  ETC..  FOR  MOTOR  VEHICLES. 

MERIGIN  MOTOR  CO.,    -       -    32  Broadway,  NEW  YORK. 


No.  2,  3>^  B.  H.  P 


SHELBY 
SEAMLESS 


COLD 


DRAWN  STEEL 
TUBING 


For  Automobile  Vehicle  CoastnictioD 
in  Running  Gear  and  Hollow  Axles. 

SEAMLESS  TOBiW 

FOR  PISTON  RODS  AND  CYUNDERS. 

Write  for  Prtoe  Ust  **  E  "  for  eatde  and  refereiKw.  Oftn  fnmlah  taMm 
girtng  BkfB  ho%a  In  poaadB  at  neoten,  "  Moduli "  ot  Motloo*  ui4  Utta 
Twlsnnc  Homont 

SHELBY  STEELTUBE  COMPANY, 

aenermi  Sales  Offioes:  CLEVELAND,  OHIO,  U.  S.  A. 


144  Chambers  St.,  New  York,  N.  Y. 


THE 


•RANCH  orriou: 

135  Lake  St.,  Chicago.  III. 


zg  Constitution  Hill,  Birmingham,  Rngland. 


EAMES  MOTOR  WHEEL. 


OEOnETRIC  LINE 

Of  tools  for  screw  machine  work  are  used  and  recom- 
mended by  all  leading  manufacturers  because  they 
possess  so  many  points  of  superiority  over  old 
methods. 

If  you  arc  interested  in  screw  machine  work  of  any, 
kind  it  will  pay  you  to  investigate  this  line  of  j 

Adjustable  Se/f-Openirjg  Screw  Cutting  Die  Heads,  \ 
Adjustable  Collapsing   Taps,  and 

Adjustable  Hollow  Milling   Tools, 

Manufaclured  by  the  [ 

GEOMETRIC  DRILL  Coj 

Westville,  Conn.,  U.  S.  A. 


DescRIPTIVE 

MMTTEfi  DM  DEMAND. 


A  practical,  dura* 
ble   wheel,  neat  in 

appearance. 

Made    from    the 

Ilest  Hickory.   Ad^ 

Tire  or    Axle   can 

be   applied,   as  the 

centres   of   the  hub 

are    wood,  covered 

by  iron. 

•j      Send     us    your 

I    channels,    we     will 

/    set    them    free   of 

charge. 

PRICE    PER 
SET   OF  4,   for 

any  si/e  up  to  I>i 
axle.  $1  7.  Over 
ihat  size  prices 
quoted 


A.  M.  Eames  &  Co. 

South    Framingham,    Massachusetts. 


'  BaiMers  of  the  Best  Vehicle  Wheels  in  Am^ica.'* 


b 
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VOLUME  6 
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MUMBCR  6 
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Horseless  Age 
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EVERY  WEDNESDAY 

In  the 
Interest  of   the 
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AUTOMOBILE    INDUSTRY. 

BSTABUISHED    1895. 
^^ 

SUBSCRIPTION 
Domestic  $2.00  Foreign  $3.00  Single  Copies.  10  Cents. 

OFFICB  OF  PUBLICATION 

fliTjericar;)  Tract  Society   Building,    flassau   and  Spruce   Streets, 

NEW   YORK. 
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THE   AUTOMOBILE   CO.   OF  AMERICA. 

IVIOXOR    VEHICLES, 

HYDRO-CARBON    SYSTEM. 

FOUR  OR   FIVE  OlFFERtNT  TYPES   for  pleatare  and  buslaess  on  exhibltlM. 


STAVBfiPlS  PBiKrON.  4  H.  P.  MOTOR. 


MUDSON  BUILDINO, 


New  York. 


SHELBY 

SEAMLESS  COLD 
DRAWN  STEEL 
TUBING 


For  Automobile  Vehicle  Constmction 
in  Running  Gear  and   Hollow  Axles. 

sEAMiEts  Tmaia 

FOR  PISTON  ROM  AMD  GYUNOCM. 

Wrte  Cor  Price  List  "  B  "  for  «tald«  aod  raCereooe.  0»D  f  otnlsli  UblM 
gtrlog  &if*  Loftd  tn  fwaads  at  oeaterft,  "  Modall "  of  MOttons  and  8a(« 
Twisting  MomODt. 

SHELBY  6TEEL  TUBE  COMPANY, 

eenBrftI  Sale*  OffloM :  CLEVELAND,  OHIO.  U.  8.  A. 


144  Chambers  St..  New  York,  N.  Y. 


BRANCH  orriccs: 

13s  Lake  St..  ChicaRo,  111. 


39  Constitution  Hill,  Birmingham,  England. 


The  Whiton  Universal  Automatic 
Gear  Gutting  Machine. 


Most  complete  Gear  Cutter  yet  designed, 
specially  adapted  to  the  requirements  of  Motor 
Vehicle  Manufacturers.  Already  in  use  in  several 
leaditig  shops. 

SEND  FOR  FULL  PARTICULARS  AND  LIST  OF  USERS. 

THE  D.E.  WHITON  MACHINE  CO. 

NEW  LONDON.  CONN.,  U.  S.  A. 


The   Leach   Motor  Vehicle   Co.  is 

now  booking  orders  for  spring  delivery, 
for  its  steam  motor  carriages.  Three  pat- 
terns are  offered,  viz.  : 

A  twt»-seated  mail  phacion.  convertible  to  single 
seal.  It  is  a  finely  finished,  substantial  family 
carri;i(je.  carrying  two  to  six   persons. 

A  light,  road  Stanhope  runabout  wagon  built  for 
speed  on  good  roads  and  guaranteed  equal  to  any 
now  on  ihc  market  and  built  tO  last. 

A  handsome  delivery  wagon  for  grocers,  dry  goods 
dealers,  cic.  Built  for  service  and  very  rich  and 
L-k'gant  in  design. 

We  also  offer  Burners,  Gears  (including 
Differentials  and  Steering  Mechanism), 
Engines,  Boilers,  etc.,  to  the  trade. 

Address 

Leach  flotor  Vehicle  Co., 

3IO  Broadway,  Everett.  Mass. 

Culile  Adiiress.  "  I.e;itliiiH'i<jr,"  liuiion.    U.  S,  A. 
■A  »  C  "  Code  usffd. 
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VOLUME   6 
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Horseless  Age 
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In  the 
Interest  of   the 
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AUTOMOBILE    INDUSTRY. 

BSTABLiISHBD    1896- 

SUBSCRIPTION 
Domestic  $2.00  Foreign  $3.00  Single  Copies.  10  Cents. 

OFFICE  OF  PUBLICATION 

AmericQi?  Tmct  Society   Building,   J^assau  and  Spruce  Streets, 
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LOOK  FOR  THE  STEAM  BOILER  NUMBER, 

December    6th. 


THE  AMERICAN  MOTOR  CO 


l.ilChteHt,  atrotis:est,  Blmplest  notor  Hade. 

Runs  toith  Gasoline,  Kerosene  or  Gas. 

FROM  1   TO  30  H.  P. 

IGNITION    OUTFITS 

ConMintin-i  of  A  MKHICA  .V  COIL,  laNITlOJf  PLUG  and 
SPECIAL  pniMAIiYnr  NTOKAUE  liATTKniKH;  anly 
abmolutely  reUabte  method  of  aparklny  amall  tnotorm     ,     . 

Al.sr)    MANl'KArri-RKRS    OK 

SPECIAL  WIRE  WHEELS.   REAR   AXLES,  DIFFERENTIALS,   CLUTCHES, 
STEERING  APPARATUS,  ETC.,  FOR  MOTOR  VEHICLES. 

IMEfllGlN  MOTOR  CO..    -       -    32  Broadway,  NEW  YORK. 


No.  2.  3H  B-   H.   P. 


SHELBY 

SEAMLESS  COLD 
DRAWN  STEEL 
TUBING 


For  Automobile  Vehicle  Construction 
in  Running  Gear  and   Hollow  Axles. 

SEAMIE88  TUBINB 

FOR  PISTON  RODS  AND  CYLINDERS. 

Write  for  Price  List  "  B  "  for  uuide  and  reference.  Can  furnish  UblM 
KlrinK  Haft  Load  In  pounds  at  oenlera,  *'MtMlu]i"  of  ■octtoas-  anJ  8«f> 
TwlBtluff  Moment. 

ADDRESS : 

SHELBY  STEELTUBE  COMPANY, 

General  Sales  Offloee:  CLEVELAND,  OHIO.  U.  S.  A. 


144  Chambers  St.,  New  York,  N.  Y. 


•RANCH   OFFICCS: 

135  Lake  St.,  Chicajio,  111. 


■21)  Constitution  Hill,  Birmingham,  England. 


THE 


QEOnETRIC  LINE 

Of  tools  for  screw  machine  work  are  used  and  recom- 
mended by  all  leading  manufacturers  because  they 
possess  so  many  points  of  supurlority  over  old 
methods. 

If  you  are  interested  in  screw  machine  work  of  any 
kind  it  will  pay  you  to  investigate  this  line  of     ■ 

Adjustable  Self-Opening  Screw  Cutting  Die  Heads, 
Adjustable  Collapsing   Taps,  and 

Adjustable  Hollow  Milling   Tools, 

Manufactured  by  the 

GEOMETRIC  DRILL  CO., 

Westville,  Conn.,  U.  S.  A. 


DESCRIP7t¥£ 
HIAJTER  ON  DEHHAMD. 


MORSE-KEEFER  CO.,  SALISBURY,  CONN., 


NICKEL    STEEL 


Wgl^lli 


MOTOR  CARRIAGE  SPOKES. 

8WACCD~toany  desired  KituRe.    Nipples  to  St. 

IVEN-BRANDENBURG  CO.,  Sole  U.  S.  Selling  Agents, 


NEW  YORK : 
M  Beade  Street. 


CHICAGO: 
13t-1tt  Lake  Street. 


VOLUMK  S 


NOVEMBER   22,   1899 


The 


MUMBCR  8 


iT.iiK*- 


Horseless  Age 


ji    ji    ^    ji    jt    ji   /_ 

j»    jt    j$    Jt    jt    j$    \ • *^ 


EVERY  WEDNESDAY 

In  the 
Interest  of  the 


Jt     Jt     j$     j»    jH     jIt 


i  j»    Jt    j»    j»    ji    j» 


AUTOMOBILE    INDUSTRY. 

ESTABLISHED    1895. 

SUBSCRIPTION 
Domestic  $2.00  Foreign  $3.00  Single  Copies,  10  Cents. 

OFFICE  OF  PUBLICATION 

Amcricaip  Tract  Society   Building,   J^assau  and  Spruce  Streets, 

NEW  YORK. 


%    xH    '(H 


#    ®    ®    ©    S    S 


'"""*«*■""«««"  " «>im>t>mm«  nii«..«.«»»»«i  1 1 1 1 1  n  l»> 


LOOK  FOR  THE  STEAM  BOILER  NUMBER, 

December    6th. 


THl  AUTOMOBILE  C&.   OF  AMIRICA. 

Mmnufmetur^rs    of 

MOTOR    VEHICLES, 

HVDRO-OARBON    SYSTEM 

FOUR  OR   FIVE  OlFPERUfT  TYPES   for  plflasnre  and  buslaMS  •n  exhIbltlH. 


STAWfropn  ^n4iifTOV.  4  n.  p.  motob. 


HPTUr>©OI»f  Bt:i-LE)ING, 


New  Vork. 


SHELBY 

SEAMLESS  COLD 
DRAWN  STEEL 
TUBING 


For  Automobile  Vehicie  Coafitcuction 
in  Running  Gear  and   Hollbw  Aslea. 

SEAMlEgS  TBBBIt 

FOR  PISTOM  RODS  AMD  CYUNDEflS. 

Write  for  Prtoe  Llet  "  B  "  for  satde  and  retereooe.  Can  f amtsh  UblM 
kIvIdit  Sdf»  Ijoad  tn  pounds  at  neaters,  "  Hodnll "  of  ■ectlooB  and  Soft 
Twlsttns  MomeDt. 

AODRESa: 

SHELBY  STEELTUBE  COMPANY, 


Oensral  Sales  Offloea:  CLEVELAND,  OHIO,  U.  S.  A. 


144  Chambers  St.,  New  York,  N.  Y. 


BRANCH    OFFICES: 

135  Lake  St.,  Chicago,  111. 


29  Constitution  Hill,  Birmingham,  England 


The  Whiton  Universal  Automatic 
Gear  Guningr  Machine. 


Most  complete  Gear  Cutter  yet  designed. 
Specially  adapted  to  the  requirements  of  Motor 
Vehicle  Manufacturers.  Already  in  use  in  several 
leading  shops. 

SEMD  FOR  FULL  PAftTtCUUftS  A0O  LIST  OF  USERS. 

THE  B.E.  WHITON  KAGHINE  CO. 

NEW  LONDON.  CONN..  U.  S.  A. 


Cbe  Leacb 
motor  Carridges 

are  built  uptm  honor  (hrouKhout.  The 
bodies  are  made  by  the  most  reliable  car- 
riage builders  in  the  country  and  probably 
cost  U8  more  than  some  makers  figure 
their  completed  carriages  to  cost  them.   .   . 

NOT  "HOW  CHEAP" 
BUT  "HOW  GOOD" 

is  what  we  are  basing  our  work  upon.  If 
you  go  out  in  a  Leaoh  Carriage,  yeu-tonie 
back  in  it 

LEACH    MOTOR   VEHICLE   CO., 

aio  Broadway,  Everett,  Mass. 

49^ Cataloguei  now  ready. 


ESTABLISHED    1895- 

SUBSCRIPTION 
Domestic  $2.00  Foreign  $3.00  Single  Copies.  10  Cents, 


OFFICE  OF  PUBLICATION 

flnQcricap  Tract   Society   Building,    fiassau   and   Spruce  Streets, 

NEW    YORK. 


LOOK  FOR  THE  STEAM  BOILER  NUMBER, 

December   6th. 


THE  AMERICAN  MOTOR  CO 


i.ls:liteBt,  strongest,  Mmpleat  motor  Hade. 

Runs  toith  Gasoline,  Kerosene  or  Gas. 

FROM  1  TO  30  H.  P. 

IGNITION    OUTFITS 

OMuU(ln«  ff  AMXItlCAJr  OOTZ,  lONiTrojr  pr^uo  mmd 
SPECIAL  I'SIMART  or  STORAtiX  BATTKRtKBi  •nl^ 
mhmoWtt:ly  Ttliahl*  mrthad  of  9purking  mmaK  tm»t9rm    .    . 

ALSO   MANUFACTURERS  OF 

SPECIAL  WIRE  WHEELS.   REAR  AXLES,  DIFFERENTIALS,  CLUTCHES, 
STEERING  APPARATUS,  ETC.,  FOR  MOTOR  VEHICUS. 

UERICM  MOTOR  CO.,    -      -   82  Braadway,  NEW  TORL 


SHELBY 

SEAMLESS  COLD 

DRAWN  STEEL 

TUBING 

For  Automobile  Vehicle  Construction 
in  Running  Gear  and  Hollow  Axles. 

SEAMLEtS  TIBW 

FOR  PISTON  RODS  AND  CYUNDEM. 

Write fttfPrloeUsf^B"  for  mttdeudnfereiKw.  OMfoiBfcfciiUlii 
irtvlnK  S4f  1  Load  to  ponndi  ft(  oeotera,  "HodnU"  of  Motlom  aDdSaf* 
Twtstlac  Homaat. 

ADDntas : 

SHELBY  STEEL  TUBE  COMPANY. 

Seiml  Sales  OSom:  CLEVELAND,  OHIO,  U.  S.  A. 


144  Chambers  St.,  New  York.  N  Y. 


135  Lake  St.,  Chicago.  111. 


29  Constitution  Hill,  Blnnlngham.  England. 


»- 


THK 


QEOHETRIC  LINE 

Of  tools  for  screw  machine  work  are  used  and  recom- 
mended by  all  leading  manufacturers  because  ihey 
possess  so  many  points  of  superiority  over  old 
methods. 

If  you  are  interested  in  screw  machine  work  of  any 
kind  it  will  pay  you  to  investigate  this  line  of 

Adjustable  Self-Opening  Screw  Cutting  Die  Heads, 
Adjustable  Collapsing  Taps,  and 

Adjustable  Hollow  Milling  Tools, 

Manufactured  by  tha 

GEOMETRIC  DRILL  CO., 

WestvUle,  Conn.,  U.  S.  A. 


oescR/pnn 

MATTER  OM  DEHAi/B. 


STEAM 

BOILER 

NUMBER 


DECEMBER 
6th. 


%s^m 


TEN  SPECIAL  ARTICLES 

....•v.... 

Leading  Engineers  and  Inventors  on  the  Steam  Boiler 
as  related  to  Vehicles,  treating  the  subject  tborougbly 
and  showing  how  steam  can  be  most  successfully 
applied. 

10  GENTS.  STAIPS  OR  COIN 

Additional  Pages, 

Increased  Circulation, 

Advertising  Hates  as  Usual. 

Take  Space  with  Ua. 

THE  HORSELESS  AGE, 

160  NASSAU  STREET, 

"^^NEW  YORK. 
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VOLUME   5 
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The 


Horseless  Age 
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In  the 
Interest  of   the 

AUTOMOBILE    INDUSTRY. 

ESTABLISHED   1895. 

SUBSCRIPTION 
Domestic  $2.00  Foreign  $3.00  Single  Copies.  10  Cents. 

OFFICE  OF  PUBLICATION 

Rrnericap  Tract  Society   Building,   flassau  and  Spruce  Streets, 

NEW  YORK. 
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STEAM    BOILER    NUMBER. 


Automobile  Company  of  America. 


MANUFACTURERS  OF 


High  Grade  Automobiles 

Various  styles,    Hydro-Carbon  system.    Simple,  Durable  and  Reliable. 
Largest  and  best  equipped  factory  of  its  kind  in  America,  located  at  MARION,  N.  J. 

Private  Track  One-Half  Mile  Loug*,  for  lustriietion.  T«8tiii{f  and  Raring,  surround  in  t;  our  plant. 

NEW  YORK  OFFICE:    32  BROADWAY. 

Show  Rooms  and  Storage  :     213  West  58th  Street. 


THE  AMERICAN  MOTOR  CO 


I«lKtitest,  BtroriBfest,  Simplest  motor  Made. 

Runs  toith  Gasoline,  Kerosene  or  Gas. 

FROM  1   TO  30  H.  P. 

IGNITION    OUTFITS 

Oonsittlna  of  AMERICAN  COIL,  TOyiTTOX  P/.TG  and 
SPECIAL  fRlMAKY  or  STOHAiiK  HATTi-JRi  ES  ;  only 
Mbtolutely  reliable  method  of  aparhiny  atniitl  motors     .     . 

ALSO    MANUFACTURERS    OV 

SPECIAL  WIRE  WHEELS,   REAR  AXLES,  DIFFERENTIALS,   CLUTCHES, 
STEERING  APPARATUS,  ETC.,  FOR  MOTOR  VEHICLES. 

IMERICIN  MOTOR  CO..    -       -    32  Broadway,  NEW  YORK. 


No.  a,  3i4  B.  H.  P. 


VOLUMC  6 


DECEMBER    13,   1899 


The 


Horseless  Age 


;;--{=^ni  EVERY  WEDNESDAY 
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In  the 
Interest  of  the 


AUTOMOBILE    INDUSTRY. 


ESTABLISHED    1896. 

SUBSCRIPTION 


Domestic  $2.00 


Foreign  $3.00 

OFFICE  OF  PUBLICATION 


Single  Copies.   10  Cents. 


flmcricaip  Tract  Societg   Building,   J^assau  and  Spruce  Streets, 

fiEW  YORK. 


,7^1  III1T1 TTT-t-  -------TT'--- ------ ----------- .T^^^^^ - - ^^—f^f^^^^^ff 

LOOK   FOR   THE   EXPLOSIVE   MOTOR    NUMBER 

JANUARY   17th. 


THE  AMERICAN  MOTOR  CO. 


l.lKliteHt,  HtroiiKeMt,  Hlrapleat  nolor  Made. 

Runs  with  Gasoline,  Kerosene  or  Gas. 

FROM  1   TO  30  H.  P. 

IGNITION    OUTFITS 

cnttMiHiit.-/  ff  A  11  Kitrr.i  V  rorr.,  mstTio.y  pt.ro  and 

SHKr/.4  t.    I-Ii/M.4  II  r  nr   STtKAi.  K   H  iTTt  Rl  i'Ht   omt^ 
abMoluirlt/  rrii'tUlr  nirth-fl  '•/'  H/mrkinu  ntnall  ntolorm     .     . 

V!  •■>    MANM  \*  IlKhRS    OK 

SPECIAL  WIRE  WHEELS,   REAR   AXLES,  DIFFERENTIALS,   CLUTCHES, 
STEERING  APPARATUS,  ETC..  FOR  MOTOR  VEHICLES. 

IMERIGIN  MOTOR  CO..    -       -    82  Broadway,  NEW  YORK. 


No.  a,  3!4  B.  H.  P. 


SHELBY 

SEAMLESS  COLD 
DRAWN  STEEL 
TUBING 


For  Automobile  Vehicle  Construction 
in  Running  Gear  and    Hollow  Axles. 

SEAMlE<s  TUBIN8 

FOR  PISTON  RODS  AND  CYLINDERS. 

Write  for  Prtce  l.lst  "  B"  for  ftut'lA  and  ref^nT(-«>.  Can  fumtak  U>f 
(rlrini;  H.4f»  Utad  In  poutids  at  n«DierK,  "  Hodull "  of  mcOoim  mad  lata 
Twisitujt  MomrDL 

AODMIS* : 

SHELBY  STEELTUBE  COMPANY, 

General  Salts  Offloei:  CLEVEUND.  OHIO.  U.  8.  A. 


[44  Chambers  St.,  New  York.  N.  Y. 


■RANCH   OFFICCS: 

135  Lake  St.,  Chicago.  III. 


r  1 1 K 


29  Constitution  Hill,  BirminKham.  EnfUn4. 


4  FORMING  MACHINE 


OEOHETRIC  LINE 

Of  1<M)|  .  (i>r  sirr'.v  tii.ii  I  !■■]]•■  u  iirk  iirr  nscil  jiinj  rccinn- 
incM'iril  Ity  ;ill  ]r.iM  ir.',  inaiiiif.ii.  t  n  n-],  I  cciiis.- i  licV 
])c».sc>s  so  iTimy  ["-iiils  nt"  mi  j  inji  .ri  i  v  M\rr  old 
niiMlm  1>, 

If  y«ni  UT--  inlrn-:.  ■!  in  s.  u-w  111.11  liinc  work  uf  .my 
kin<l   i[   will  ;.,(■.■   :■>■[   1<,  iiivrvii.j^,,],-  iliis  liiu-    ^,i 

Adjustable  Self-Opening  Screw  Cutting  Die  Heads, 
Adjustable  Collapsing    Taps,  and 

Adjustablr  Hollow  Milling    Tools, 

Manufactured  by  tbc 

GEOMETRIC  DRILL  CO., 

Westvilie,  Conn.,  U.  S.  A. 


Willi 

II  niNcj    orr 

.\rT\<Illlli.NT. 


D£SCRIPTt¥£ 


\, 


|{*IPI--<'I  %I,I.V     AD.tPTKD     FOH     flAKI'VU 

liii  ■«,  ('..ii.t,  lliii:  i;  i.-.  *.  ^Hil-,  tljui<!l<*a.  .tail  »  if'-.n* 
I  .irr*  ..r  AiiI"ri;i.M  >  .  iiii  M  .11*  in  -li  niiotrr  W.'rk  tt 
int  ■■ff  Hliilc  i-^xt   [1...    '-.   l"-iiii:   (oniiol       I  an  l>«  *u[> 

[■.If  J    Witll    ilnliif  i."   .iH;!.!!!!!--!!!    Ill   lilif  ■■  "f  ^ttW 

>>'i)<l  xatii;<li'>   liT   I'ltriii-iiIirF. 


Wja'KM 


MATTER  ON  DEMAND.     tT 


THE  GARVIN  MACHINE  CO.. 


SPRING  aHD  VtmCK  STIh 
HEW  TOUL 

I'iiiladii  i-iiu  Srtntc :  Tin-  <:trv1>i  Mint  inv  Qv..  M  Nc<nh  Tth  6(r««l, 

t>t,tl«<l*-||.|)la.  Pa 

IT  llurc  ■>tri(M«.  IkTllii  (  .  (k-ruiaiir. 


Domestic  $2.00 


Americap  Tract   Society    Building,    J^assau   and   Spruce   Streets, 

NEW    YOf?K. 


^^    ^^    ^^    ^^    ^^^^filtf^^^^ii!^^Q&ii 


LOOK    FOR   THE    EXPLOSIVE    MOTOR    NUMBER 

JANUARY   17th. 


THE   AUTOMOBILE   CO.   OF  AMERICA. 

MOTOR    A^KHICLES, 

HYORO-OARBON    aVBTCM 

raUR   OR    FIVE   DIFFERkNT  TYPES    for   pleaiore  and  hutineii  ■■  exMMIi>B. 


HTjwrrnPK  nntrroir.  4  n   f.  yorom. 


HUDSON  BtTILniMG, 


New  Yokjc. 


SHELBY 

SEAMLESS  COLD 
DRAWN  STEEL 
TUBING 


For  Automobile  Vehicle  Construction 
in  Running  Gear  and    Hollow  Axles. 

SEAMLESS  TUBIN9 

FOR  PISTON  RODS  AND  CYLINDERS. 

Writd  r>ir  Prim  Mat  "  K"  Ut  taMimml  ntf^rrrwr  ■'«•)  fiiniUft  mMm 
ifirliiff  S«ro  tdttd  Id  ponnda  at  r^aitn,  '  M>n|u1i  "  of  Mr.tio«a  Mt4  ««/• 
't  wliilDC  M(/mtDL 

AO&Mtaa : 

SHELBY  STEELTUBE  COMPANY, 

ecncrtl  SilM  Ono«t:  CLEVELAND.  OHIO.  U.  S.  A. 


I  Cbuabcn  Sl.  New  York.  S.  Y. 


BM*NOM  orrior*: 
OS  L*ke  Si..  Cbiugo.  111. 


The  Whiton  Universal  Automatic 
Gear  Cutting  Machine. 


L4  ''■=/:' 


Moftt  complete  Gear  Cutter  ;ct  desigoed. 
specially  adapted  to  the  requirements  of  Motor 
Vehicle  Maaufacturcrsi.  Already  la  uic  in  sevetal 
Icadiog  shops. 

ua§  fVR  ruu  FMftricuiAns  mmo  list  or  ustftt 

THE  D.E.  WHITON  MACHINE  GO. 

NE^'  LONDON,  CONN.,  U.  8.  A. 


.'i;  C*>n«tMiitM>n   II  ill     HirtTi   n  rt 


ClK  teach 
motor  Carriage 

is  a  sicjni  carriajjr — Oie  world's 
univcrsJil  and  hr%t<utidcrsUM>d 
motive  power.  Wc  have  resUted 
thr  temptation  lo  build  too  ltghl« 
although  the  carriifi^e  is  oot 
heavy  enoujch  to  br  unwieldy  ia 
appearance  or  action.  It  is  onC 
u  "chc:ip"  carriage  but  a"j(ood" 
carriage  nt  the  very  best  and 
mo%t  thorough  wurjcroanshtp  alt 
through 


CAT&LOCtfC    riCL 


LEACH    MOTOR    VEHICLE   CO., 

Jio  Broadway,  Everett,  Mass. 


^^^©^ilff^iteoJ^©    iffi   ^    ^    ^    \ii    \ii   xH    w    ^    ^    Hi 

^^^^^^^^^@     ®     ®     ^  ^     iffl     ^!^     ^     ^     ^     ^     Ml 


VOLUME   5 


DECEMBER   27.   1899 


The 


NUMBCa   13 


Horseless  Age 


/I    ji   ji   j»  ji   ji  ;_^ — ^, 

ji   ji   ji   jt   Jt   j0    \ ♦ — *^ 


EVERY  WEDNESDAY 

In  the 
Interest  of   the 


Jl     Jit     jH     Ji     jH     j$ 


-i  jt  j»  jt  j»  j$  j$ 


AUTOMOBILE    INDUSTRY. 

ESTABblSHED    1895. 

SUBSCRIPTION 
Domestic  $2.00  Foreign  $3.00  Single  Copies.  10  CentB. 

OFFICE  OF  PUBLICATION 

Americaip  Tract  Society   Building,    J^assau  and  Spruce  Streets, 

HEW   YORK. 


LOOK    FOR    THE    EXPLOSIVE   MOTOR    NUMBER 

JANUARY   17th. 


THE  AMERICAN  MOTOR  CO. 


tJalil**!,  ■lroitKe«t.  Hlmpleat  fflotor  Made. 

Runs  tfith  Gasoline,  Kerosene  or  Gas. 

FROM  1   TO  30  H.  P. 

IGNITION    OUTFITS 

<KHwC«r<«4  «/■  .4  V  KKfC^  ff  roit,  IflMTtft.V  ft.ro  «M4f 
UrmciMt,  I'BiMAttY  or  BTUHAUtS  B.ITTrMiKMi  Mtly 
■^••Iwrvfy  r#J<«kl»  wtrfABrf  mf  mpmrktm^  mmtull  ttu»r»r»     ,     , 

SPECIAL  WIRE  WHEELS.   REAR  AXLES.  DIFFERENTIALS.   CLUTCHES. 
STEERING  APPARATUS,  ETC..  FOR  MOTOR  VEHICLES. 

IMERICIN  MOTOR  CO..    -      -    32  Broadway,  NEW  TORL 


No.  I.  3K  B.  H.  P. 


SHELBY 

SEAMLESS  COLD 
DRAWN  STEEL 
TUBING 


For  Automobile  Vehicle  Constnictioci 
in  Running  Gear  and    Hollow  Axles, 

SEAMLESS  TUBINB 

FOR  PISTON  RODS  AMD  CYUNDCRS. 

Wnip  for  l*nn«  IJal  "  K'  lorcnMawNl  rtfmviMi*  Cui  turrtuh  !« 
ClriDtf  b«l0  l.o*(lln  paj'jnUsil  f'clitvn.  "SoAiiU"  of  •r*.ik4i>  mm  ] 
1  wiatinc  MootMil. 

SHELBY  STEELTUBE  COMPANY, 

fitMnl  SalM  Offloct:  CLEVEUNO.  OHIO,  U.  ft.  A. 


144  C>i*0ilicni  St.,  Vcw  Vnrk.  X.  Y. 


t    . 


BflAMCM  OfriOftt: 

I)}  Lake  St..  ChlcsKu.  HI. 


aq  CuDStiintion  HilL  Btnakoclun.  Each 


^  * 


t 


THE 

GEOHETRIC  LINE 

Of  lociU  (ur  Acrrw  macfiinr  wurk  are  Uftd  dnd  recom- 
mended t>)'fill  leading  mAnu(acturcn  because  ihey 
posM»»  Ml  raany  poinu  oJ  superiority  over  old 
mrthodA. 

II  you  arc  inLcre»tcU  in  scfcw  machine  work  of  any 
kind  it  will  pay  you  to  investigate  ibis  Une  of 

AdjuMlabfe  Self-Opening  Screw  Cutting  Die  Heati»t 
Adjustable  Coltapsing   Taps,  and 

Adjustable  Hollow  Mi/ling   Tools, 

GEOMETRIC  DRILL  CO., 

WestTiUc,  Conn..  U.  S.  A. 

MSC/ltFT/lf£ 

MAfTtH  00  DiUAtlO 


STOP  THAT  NOISE! 

NEW    PROCESS 

RAW  HIDE  P[NIONS""i.T°Hrr' 

WEAR  WELL  AND  TAKC 
NO    OIL.    HINGE    .... 

NO  GEAR  CASE  NEEDED. 

THE  NEW  PROCESS  RAW  HIDE  CO. 

SYRACUSE,    N.  Y.,  U.  S.  A. 

PatMitaaa  and  Sola  Manufactwrarw. 


«0 


THE  BALL  BEARING  CO.  ^ 

BOSTON.  MA88.  Ti 


GET  OUR  CATALOG. 


jTHE  NtW  Yunrv 
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In  the 
Interest  of   the 

AUTOMOBILE    INDUSTRY. 

ESTABLISHED    1896. 

SUBSCRIPTION 
Domestic  $2.00  Foreign  $3.00  Single  Copies.   10  Cents. 

OFFICE  OF  PUBLICATION 

Amcricai?  Tract  Society   Building,    JJassau  and  Spruce  Streets, 

HEW   YOf?}^. 
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LOOK    FOR   THE    EXPLOSIVE   MOTOR    NUMBER 

JANUARY   17th. 


THE  AUTOMOBILE  CO.   OF  AMERICA. 

MOTOR    VEHICLES, 

HYDRO-OARBON    ftVSTEM 

FOUR  OR  FIVE  DIFFERENT  TYPES   for  plUMre  Hi  bnlisu  ■■  hMMUm. 


M-^irvAP.  nnAETOw.  4  R.  P.  MOTOH.        HUDSON  BUILDING. 


NEW  York. 


SHELBY 

SEAMLESS  COLD 
DRAWN  STEEL 
TUBING 


For  Automobile  Vehicle  Constnictiofi 
in  Running  Gear  and   Hollow  Axles. 

SEAMIE8S  TIBIIII 

FOR  PISTON  RODS  AND  CYUNDER8. 

Write  for  Prioe  Llit  "  E  "  for  vutdt*  And  rvtfmu^.  Can  f nm  i.b  lahlM 
irtTinrIhifel.4>a<llnpoui]dflat  renli-r*.  "MtKliiir  ot  mliIkim  uid  !*ala 
'I'wUtlnR  Moment. 

ADDUKU: 

SHELBY  STEEL  TUBE  COMPANY, 

GsMral  SalM  Oflets:  CLEVELAND.  OHIO.  U.  t.  A. 


144  CliamliiTs  Si.,  N'cmt  York,  S.  V. 


BRANCH   OFriCCS: 

13K  Lake  St.,  ChicaKo.  III. 


29  (.'(iniilitutinn  Hill,  llirminichaai,  EnitlanJ. 


The  Wtiiton  Universal  Automatic 
Gear  Cuning  Machine. 


Most  coinpU-tc  Gear  Cutter  yet  designed. 
Specially  ad^ipted  tu  the  retiuiremcDts  of  Motor 
Vchii'U'  Maniilacturers.  Already  in  use  in  several 
leading  shops. 

S£MD  FOR  FULL  PAHTICUiABS  MMO  UST  OF  US£/tt 

THE  D.E.WHITON  MACHINE  GO. 

NEW  LONDON.  CONN..  U.  S.  A. 


ClK  Ceacb 
motor  Carriade 

is  ii  strain  «'.irri.iijt'- ■  ihf  world's 
univt*r>al  .in<i  lu-si-iiiiilcrsto.nl 
molivf  power.  W'r  havr  re>islccl 
llif  trmpt.ttixn  to  Imilil  loolj^ht, 
althoiif^h  the  cirri  )>;(.■  is  nni 
hravy  cMontih  to  lit-  iiiiwi<*l<ly  in 
appt-araiH  4'  or  aition.  It  is  not 
a  "cheap"  larriajji-  bin  ,1  "^jood  " 
rarriavjc  ttt  tJir  very  lirst  ami 
must  thnron,i;h  Workniansliip  all 
throiiiili  ...... 

LEACH    MOTOR    VEHICLE  CO., 
aio  Broadway.  Everett.  Mass. 


MSMB=^  EVERY  WEDNESDAY 
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Interest  of   the 

AUTOMOBILE    INDUSTRY. 

ESTABaiSHED    1895- 

SUBSCRIPTION 
Domestic  $2.00  Foreign  $3.00  Single  Copies.   10  Cents. 


OFFICE  OF   PUBLICATION 

fimericai?  Tract  Society   Building,    flassau  and   Spruce  Streets, 

f^EW   YORK. 
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LOOK    FOR   THE    EXPLOSIVE   MOTOR    NUMBER 

JANUARY   17th. 


THE  AMERICAN  MOTOR  CO 


I,lEliteHt,  SIrooieest,  Simplest  nolor  9Iade. 

Runs  toith  Gasoline,  Kerosene  or  Gas. 

FROM  1   TO  30  H.  P. 

IGNITION    OUTFITS 

Conmintluo  i>f  A  V  KUTCA  V  COIL,  TOSITIfiS  PI.VO  and 
SPEC  I A  I.  i-niM  A  HV  or  STuHA»'  K  H  ATTt  HI  tS;  onip 
abaotulrlf/  rrUable   uirthud  n/'  npiirkinu  nntalt  tuolttrt      .     , 

Also    MANL't'AtTl'KKRS    OV 

SPECIAL  WIRE  WHEELS,   REAR   AXLES,  DIFFERENTIALS,   CLUTCHES, 
STEERING  APPARATUS,  ETC.,  FOR  MOTOR  VEHICLES. 

IMERIGIN  MOTOR  CO.,    -       -    32  Broadway,  NEW  YORK. 


No.  2.  z%  B.  H.  P. 


SHELBY 

SEAMLESS  COLD 
DRAWN  STEEL 
TUBING 


For  Automobile  Vehicle  Construction 
in  Running   Gear  and    Hollow  Axles. 

SEAMlEJts  TUBIN8 

FOR  PISTON  RODS  AND  CYLINDERS. 

Write  for  Price  Mat  "  E  "  for  gutde  and  reference.  Can  farnlKh  Ublei 
tdvinK  iidf A  lA>Kd  Id  pounds  at  neDters,  "  Moduli "  of  ■ectloos  and  8af« 
TwluloK  Momeot. 

ADDRESS: 

SHELBY  STEELTUBE  COMPANY, 

General  Sales  Offloes:  CLEVELAND,  OHIO.  U.  S.  A. 


144  Chambers  St.,  New  York.  N.  Y. 


■RANCH  orriccs: 
135  Lalic  St.,  Chicago.  111. 


29  Constitution  Hill,  Birmingham,  England. 


THE 

GEOnETRiC  LINE 

Of  tool=^  for  scri-'U  lujiilLMU-  \\ork  arc  used  antl  recom- 
mended by  ull  Kailin-j;  ni:inuf;ic:turfr.s  t;eciiiisc'  ihey 
possess  so  m^my    pinnts    of    sii[H-riiiirlty  nvcr  old 

If  you  aru  iiilere.sti  {J  in  strew  maLhiiie  work  of  ;iny 
kind  it  will  ]ay  y-m  lo  iiivi_-^tit;:il'-  llif^  line  of 

Adjustable  Sdf-Opening  Screw  Cutting  Die  Heads, 
Adjustable   Collapsing    Taps,  and 

Adjijstahk   Hollow  Milling   Tools, 

Man  uf«ci  tire  il  bj*  the 

GEOMETRIC  DRILL   CO,, 

Westville.  Conrr.,  U.  S.  A. 

MA  TTER  ON  DEMAND.     I  % 


No.  4  FORMING  MACHINE 

-1 


WITB 

CITTINO     0?P 
AlTACHMENt, 


i;srFri.%Li.v  adaptkd  foh    niAKino 

.     Uu')i,  Cmnia,  IIqJT  Kiu""-**  Siuils,  llmiill-u,  and   vnrtnuB 
Tjurls'  ii(     At5rni!iiilAJi-»  11(1  t«  314  in.  diLLtnelfr      Work  li 
■.iiitnlT  wlijli'  r>i-xt  t'li'ie  '^   bittnff  fornaed.     Can  b*  jinp- 
jilled  Wltlj  di'lltmu  iilt«''1nil''nt  In  (nlmc^  of  M.W, 
Hi-tiil  '^ikmi'lfi^  for   Psrtlcotirp. 

THE  GABVIN  MACHINE  CO..*™"Ve"w''«"  "•' 

]*uiLADEi.raiA  Stoue:  The  Gur^-in  Maublne  Co..  51  North  7th  Street, 
I'hllBdelpbla.  Pa. 

BeuLiTT;  DeutHclifi  Garvlii-Ma.><ehinen-Pabrlk  Aktleogeseliscbltft, 
17  Burg  Strasee,  EJerlla  C,  Oermany. 
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AUTOMOBILE    INDUSTRY. 

BSTABUISH^O    1896. 

SUBSCRIPTION 
Foreign  $3.00  Single  Copies,  10  Cents. 


Domestic  $2.00 


iM 


OFFICE  OF  PUBLICATION 


flmericai?  Tract  Society   Building,   J^assau  and  Spruce  Streets, 

NEW   YOt?K. 
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LOOK   FOR   THE   EXPLOSIVE   MOTOR    NUMBER 

JANUARY   17th. 


«sn«i, 


THE   AUTOMOBILE   CO.   OF  AMERICA. 

MOTOR    VKHICLES, 

HYDRO-CARBON    SYSTEM 

fOUR   OR    FIVE   OlFFERtNT   TYPES    for  pleasure  ind  buslneu  «ii  exhIblllM. 


MTAfrnnpK  pn  trrny.  4  n.  i*.  motor. 


HUDSON  BCILUING, 


New  Yokk, 


SHELBY 

SEAMLESS  COLD 
DRAWN  STEEL 
TUBING 


For  Automobile  Vehicle  Construction 
in  Running  Gear  and    Hollow  Axles. 

SEAMLESS  TUBINB 

FOR  PISTON  RODS  AND  CYUNDERS. 

Wrtl«r»rl^<-«  Uit '*  B "  ronraldfl  and  r«frr«>Dce.    CanrornlAlt  l*bli*~ 
):\v\vit  Safe  Load  to  pounds ai  neolcn,  "Moduli"  of  Huttoua  and  Sftf* 
I'wlntliijt  MoinntiL 

ADDRC*«; 

SHELBY  STEELTUBE  COMPANY, 

GBDBral  Salis  Officas:  CLEVELAND.  OHIO.  U.  B.  A. 


144  Chambere  St..  New  York,  N.  V. 


•hanoh  orr»cc«. 
135  LAke  St..  CbicaRO.  111. 


1:9  Consiilution  Hill,  Birmingham,  England 


The  Whiton  Universal  Automatic 
Gear  Gutting  Machine. 


Most  complete  Gear  Cutter  yet  designed. 
Specially  adapted  to  the  requirements  of  Motor 
Vehicle  Manufacturers.  Already  in  use  in  several 
leading  shops. 

SEKD  fOH  FULL  PARTICUiMHS  MUD  LIST  OF  USCRS. 

THE  D.E.  WHITON  MACHINE  CO. 

NEW  LONDON,  CONN.,  U.  S.  A. 


Cbe  Ceacb 
motor  Carriade 

is  a  steam  carriage — the  world's 
universal  and  best-understood 
motive  power.  We  liave  resisted 
the  temptation  to  build  too  light, 
although  the  carri.ige  is  not 
heavy  enough  to  be  unwieldy  in 
appearance  or  action.  It  is  not 
a  "cheap"  carriage  but  a  "good" 
carriage  of  the  very  best  and 
most  thorough  workmanship  all 
thruugh 


CATAI-OCliE   FREE. 


LEACH    MOTOR   VEHICLE   CO., 

aio   Broadway,   Everett,  Mass. 
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AUTOMOBILE   INDUSTRY. 

ESTABLiISHED   1696. 

SUBSCRIPTION 
Domestic  $2.00  Foreign  $3.00  Single  Copies,  10  Cents. 

OFFICE  OF  PUBLICATION 
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LOOK    FOR   THE   EXPLOSIVE   MOTOR    NUMBER 

JANUARY   17th. 


THE  AMERICAN  MOTOR  CO. 


Ostateat.  Btronseatt  Bimpie»t  motor  Made. 

Runs  toith  Gasoline,  Kerosene  or  Gas. 

FROM  1   TO  30  H.  P. 

IGNITION    OUTFITS 

OonmUtimtr  "f  A  XBRTCAN  COIL,  l^SITlOir  PKITO  mn4 
8PBCIAL  l-BIMAKT  or  HTOHAHE  BATTKRiKSt  •mtp 
mbgaltttety  reltablt  tnrthod  of  aparktnff  antall  in«r«r«     .    • 

ALSO   MANUFACTURERS   OF 

SPECIAL  WIRE  WHEELS,   REAR  AXLES,  DIFFERENTIALS,  CLUTCHES, 
STEERIN8  APPARATUS,  ETC.,  FOR  MOTOR  VEHICLES. 

UERIGIN  MOTOR  CO.,    -      -   32  Broadway,  NEW  YORL 


No.  3,  3)4  B.  H.  P. 


SHELBY 

SEAMLESS  COLD 
DRAWN  STEEL 
TUBING 


For  Automobile  Vehicle  Constractioii 
in  Running  Gear  and  Hollow  Axles. 

gEAMlE88  TIBIM 

FOR  PISTON  RODS  AND  CYUNOERS. 

Write  for  Price  List  '*  E  "  for  milde  and  referenoe.  Can  famish  tablM 
glTinfT  Safe  Load  In  poaDds  at  centeni,  "  Moduli "  of  sevtlona  and  8af« 
'i'wldtlng  Moment. 

SHELBY  STEEL  TUBE  COMPANY, 

Ssnrel  Smiet  OAett:  CLEVELAND,  OHIO.  U.  8.  A. 


144  Chambers  St.,  New  York,  N.  Y. 


BRANCH   OFFICES: 

135  Lake  St.,  Chicago.  lU. 


29  Constitution  Hill,  Birmingham,  England. 


^^fei 


THE 


QEOHETRIC  LINE 

Of  tools  for  screw  machine  work  are  used  and  recom- 
mended by  all  leading  manufacturers  because  they 
possess  so  many  points  of  superiority  over  old 
methods. 

If  you  are  interested  in  screw  machine  work  of  any 
kind  it  will  pay  you  to  investigate  this  line  of 

Adjustable  Self-Opening  Screw  Cutting  Die  Heads, 
Adjustable  Collapsing  Taps,  and 

Adjustable  Hollow  Milling   Tools, 

Matwlwtured  by  the 

GEOMETRIC  DRILL  CO., 

Westville,  Conn.,  U.  S.  A. 


DESCBtPTt¥E 
mrUR  on  DEMAtlD. 


STOP  THAT  NOISE! 


NEW   PROCESS 


RAW  HIDE  PINIONS 


WILL  DO  AWAY 
WITH  IT. 


WEAR  WELL  AND  TAKE 
NO  OIL,  HENCE    .... 

NO  GEAR  CASE  NEEDED. 

THE  NEW  PROCESS  RAW  HIDE  CO. 

SYRACUSE,   N.  Y.,  U.  S.  A. 

Patent««8  and  Sole  Manufaoturers. 


M 


THE  BALL  BEARING  CO.  s 


BOSTON,  MASS. 


CBT  OUR  CATALOG. 
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AUTOMOBILE    INDUSTRY. 

ESTABLISHED    1896. 

SUBSCRIPTION 
Domestic  $2.00  Foreign  $3.00  Single  Copies,   10  Cents. 

OFFICE  OF  PUBLICATION 

flmcricai^  Tract  Society   Building,   fJassau  and  Spruce  Streets, 

HEW   YOf?K. 
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LOOK    FOR   THE   EXPLOSIVE   MOTOR    NUMBER 

JANUARY   17th. 


v.-  .      ,'    >.--'  .   J 

fe^ 

^i^^ 

1  Brti*  io» 

?*^^^H 

^icis 

^^JH 

THE  AUTOMOBILE   CO.    OF  AMERICA. 

Mamufmct*trefM    of 

MOTOR    VEHICLES, 

HYDRO-CARBON     SYSTEM 

FOUR  OR   FIVE  DIFFERENT  TYPES   for  pleasure  and  business  en  exhibltlai. 


STAirnnpn  pbaetov,  4  n.  p.  motor. 


MUDSON  BUILDING, 


New  York. 


SHELBY 

SEAMLESS  COLD 
DRAWN  STEEL 
TUBING 


For  Automobile  Vehicle  Construction 
in  Running  Gear  and   Hollow  Axles. 

SEAMLESS  TMBIM 

FOR  PISTON  RODS  AND  CYUNDERS. 

Write  for  Price  List  "  E  "  for  guMe  and  reference.  Can  rnmiuh  tablM 
f^lrinfT  Safe  Loudtn  pounds  at  centera,  "Moduli"  of  Reulions  and  Safe 
I'wlstlng  Moment. 

AOORCSS : 

SHELBY  STEEL  TUBE  COMPANY, 

eeneral  Sales  Offloes:  CLEVEUND,  OHIO.  U.  8.  A. 


144  ChanibLTs  Si.,  N'ew  York,  S.  Y. 


BRANCH   OFFICES: 

135  Lake  St..  ChicaK".  HI. 


29  Consiituiioti  Hill,  Hirmingham,  England. 


The  Whiton  Universal  Automatic 
Gear  Gutting  Machine. 


Most  comi>leie  Gear  Cutter  yet  designed. 
Specially  adapted  to  the  requirements  of  Motor 
Vehicle  Manufacturers.  Already  in  use  in  several 
leading  shops. 

S£MD  FOR  FULL  PARTICULARS  AMD  LIST  OF  US£R$. 

THE  D.  E.  WHITON  MACHINE  CO. 

NEW  LONDON,  CONN.,  U.  S.  A. 


Che  Dacb 
motor  Cdrrjage 

is  a  steam  carriage — the  world's 
universal  and  best- understood 
motive  pttwer.  We  have  resisted 
the  temptation  to  build  too  light, 
alt  lion  gli  tlie  carriage  is  not 
heavy  enougli  to  be  unwieldy  in 
appearance  or  action.  It  is  not 
a  "cheap"  carriage  but  a  "good  '" 
carriage  of  the  very  best  and 
most  thorough  workmanship  ail 
through 


CATAI.Uia  K   I-KEK. 


LEACH    MOTOR    VEHICLE   CO., 

3IO   Broadway,  Everett.  Mass. 
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In  the 
Interest  of   the 

AUTOMOBILE    INDUSTRY. 

ESTflBLilSHED    1895. 

SUBSCRIPTION 
Domestic  $2.00  Foreign  $3.00  Single  Copies,  10  Cents. 

OFFICE  OF  PUBLICATION 

America^  Tract  Society   Building,   J^assau  and  Spruce  Streets, 

HEW  YOI^K. 
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LOOK    FOR   THE   EXPLOSIVE   MOTOR    NUMBER 

JANUARY   17th. 


THE  AMERICAN  MOTOR  CO 


Lightest,  SlroDicent,  Simplest  Tlotor  Hade. 

Runs  toith  Gasoline,  Kerosene  or  Gas. 

FROM  1   TO  30  H.  P. 

IGNITION    OUTFITS 

Conmi»ttt*n  nf  AitKHTCAJf  COIL,  JONITlOTf  PLUO  and 
SPKCXAL  fBtMAHY  or  STOUAffE  ItATTKJtiKS;  onip 

abtolMtely  reHable  ntrthod  of  mparkinu  atnall  fnotora     .     , 

AI.^O    MANl'FACTURF.KS   OF 

SPECIAL  WIRE  WHEELS,   REAR  AXLES,  DIFFERENTIALS.   CLUTCHES, 
STEERING  APPARATUS,  ETC.,  FOR  MOTOR  VEHICLES. 

IMERIGIN  MOTOR  CO..    -       -    32  Broadway,  NEW  YORK. 


No.  a.  3)4  B.  H.  P. 


SHELBY 

SEAMLESS  COLD 
DRAWN  STEEL 
TUBING 


For  Automobile  Vehicle  Constructiou 
in  Running  Gear  and   Hollow  Axles. 

SEAMLESS  TMBIN> 

FOR  PISTON  RODS  AND  CYLINDERS. 

Write  fur  Price  List  "  E  "  for  frulde  and  reference.  Can  famish  tablM 
eivinff  Suft^  Load  til  pounds  ut  centers,  *' Moduli"  of  eeutions  and  8af« 
i'witttin?  Moment. 

AODRCSft: 

SHELBY  STEELTUBE  COMPANY, 

fieneral  Sales  Offlcss:  CLEVELAND,  OHIO.  U.  S.  A. 


144  Chambers  St.,  New  York,  \.  Y, 


THE 


BRANCH   OFFICES: 

135  Lake  Si.,  Chicago.  111. 


29  Cunstitution  Hill,  Hirmingham,  England. 


No.  4  FORMING  MACHINE 


QEOHETRIC  LINE 

Of  tools  for  screw  machine  work  are  used  and  recom- 
mended by  all  leading  manufacturers  because  they 
possess  so  many  points  of  superiority  over  old 
methods. 

H  you  are  interested  in  screw  machine  work  of  any 
kind  it  will  pay  you  to  investigate  this  line  of 

Adjustable  Self-Opening  Screw  Cutting  Die  Heads, 
Adjustable  Collapsing   Taps,  and 

Adjustable  Hollow  Milling   Tools, 

Manufactured  by  the 

GEOMETRIC  DRILL  CO. 

Westville,  Conn.,  U.  S.  A. 


DESCRIPTIVE 
MA  TTER  ON  DEMMf/D. 


WITH 
CITTINO     CiFF 

-AITACHIIENT. 


KSPKCIALLY    ADAPTKD    FOB     IflAKIIWCi 

Hube,  Ounes.  Dall   Kitces.  Stu<ls.  llandlefl.  and  various 
purls  of    AutnmobileH  up  to  SH  la.  diameter      Work  Is 
cutoff  wliile  nfxt  uiwce  la  belnjf  formed.     Can  be  sup- 
plied with  drilllnit  attachment  in  plac«  of  saw. 
Send  Sampler  for  Farticulare. 

THE  GARVIN  MACHINE  CO.. '""'"V.;" »«"'"• 

fiiiLADZLPHiA  Store:  The  Garrln  Mauhlne  Co.,  51  North  '•th  Str««t. 
Pblladelpfaia.  Pa. 

Berlix:  Deutsche  tiarrlD-MaschtuflQ-Fabrlk  AktleDceseUschaft, 
17  Burfc  Straaae,  Berlin  C.  Qermaoy. 
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We  now  have  our  new  faciory  (illustrated  above)  at  Marion,  Jerst-y  Ciiy,  in  operaiitm,  and  are  equipping  it  with  the  latest  ioprovvd 

machinery  for  the  production  on  a  latRe  scale  of    Auiomi..l)iles    for   business   and    pleasure   purposes.     Over  2  acres  of 

floor  space.    The  factory  is  surrounded  by  n  track  for  testing  and  instructing,  nearly  one-half  mile  long. 


We  build  strictly  higfh-grade  Gaio- 
line  Motors  and  Automobiles.  All 
parts,  except  tires,  built  in  our  own 
factory.  Our  product  includes  trucks* 
express  and  delivery  wagons^omnibuses 
and  pleasure  vehicles  of  different  typts. 

Orders  given  now  can  be  filled  by 
Spring. 


Automobile  Co. 
of  America 


32  BROADWAY, 
NEW  YORK. 


STANHOPF    Pir.M   luN. 


■.J 


u 


»■*«»»*»♦* 


'^ %_^.^  __%____  3  _  3_  ^    iffi    xH    iH    iH    W  _  1^    ^    %    \Ii    \ii    xli 


VOLUMES  JANUARY  31,   19CX)        jPtSl^tX  U 


NUMBER  18 


The 
Horseless  Age 


EVERY  WEDNESDAY 


^  ^  ^  ^  ^_^i^^^_^^      LULUV      A/L   ULyn     V     ^^r^^l^^L^^^^  *  ^ 


zz:±:±jL^r^^^  Lvcrvi   nLunLouni  ^^^^i^  ^  ^  *  *  ^ 


In  the 
Interest  of   the 

AUTOMOBILE    INDUSTRY. 
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Domestic  $2.00  Foreign  $3.00  Single  Copies,  10  Cents. 
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America^  Tract  Society   Building,   J^assau  and  Spruce  Streets, 

flEW   YORK. 


THE  AUTOMOBILE   CO.   OF  AMERICA. 


Mamuf^ettMrtrB    of 


MOTOR    VEHICLES, 

HYDRO-CARBON    SYSTEM 

FOUR   OR   FIVE  DIFFERLNT  TYPES   for  pleasure  and  business  an  exhibitlw. 


•r^yiroPF  PHiEroy.  4  h.  p.  motob.         HUDSON  BIJILOINO, 


New  York. 


Shelby  Seamless  Cold  Drawn  Steel  Tubing 


For  RUNNING  GE^RS  .nid  HOLLOW  AXLES  m 

AUTOMOBILE  VEHICLE  CONSTRUCTION 

For  PISTON  RODS  and  CYLINDERS  for  ANY  PURPOSE   WHERE  STEEL  TUBING  may  be  rrquircd 

Wrro  Un  Pn,.:   Li.'   "  V   "  S.inir:.-     .m.^.   Ir.lonv.jT  ii  tvr  ll;o   A'ki"^ 


SHELBY    STEEL    TUBE    COMPANY 

GENERAL  SALES  OFFICE.  AMERICAN  TRUST  BUILDING.  CLEVELAND,  OHIO 


144  Chamber:;  St..  N     Y 


153   Milk  St..  Eo:,ton 


I  y,    l.,i!;.-  St  ,  C!  ■.-.u 


I'*  C!oii-,i itir ion  Hiil,  Binnin>(hjiTi.  Eiif;I"iJ 


The  Whiton  Universal  Automatic  NIAGARA  MOTORS. 
Gear  Gutting  Machine. 


Simple,    ■".^J'-'— a 

■  !&■■■  II  J 

Safe, 

Strong, 

Sure. 


SINGLE  OR  TWIN 

BALANCED.  .  .  . 

HORIZONTAL 
CARRIAGE 

IVIQTQRS 

Run  Two  or 
Four  Cycle  at 
will.  Start  on 
quarter  turn. 


Most  complete  Gear  Cutter  yet  designed. 
Specially  adiipted  to  the  requirements  of  Motor 
Vehicle  Manufacturers.  Already  in  u-se  in  several 
leading^  shnps. 

SEND  FOR  FULL  PARTICULARS  AND  LIST  OF  USERS. 

THE  D.E.  WHITON  MACHINE  CO.  cut  of  two-cycle  marine. 

NEW  LONDON,  CONN..  U.S.  A  NOTE   MANUFACTURINB    CO.,  BUFFALO.  M.  Y. 


^    itt    ^    ^    ^    ^^    ^    ii2^   # 
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ANGLO-AMERICAN   STOCK  JOBBERS. 


THE  AUTOMOBILE  CO.   OF  AMERICA. 

MantifrntSluT^TM     of 

MOTOR     VEHICLES. 

HYDRO-CARBON    SYSTEM 

FOUR   OR   FIVE   OiFFERtNT  TYPES   for  pleasure  and  busineBS  en  extifbltlti. 


BTAtrnfiPT.  PHiKToy.  4  IT.  p.  MOTOR.         HUDSON  BUILDING, 


New^  York. 


Shelby  Seamless  Cold  Drawn  Steel  Tubing 


For  RUNNING  GEARS  and  HOLLOW  AXLES  in 

AUTOMOBILE  VEHICLE  CONSTRUCTION 

For  PISTON  RODS  and  CYLINDERS.    For  ANY  PURPOSE  WHERE  STEEL  TUBING  may  be  required 


Write  for  Price  List  "  E  " 


Samples  and  IiiformJtioii  for  the  Asking 


Shelby  Steel  Tube  Company 

GENERAL  SALES  OFFICE,  AMERICAN  TRUST  BUILDING,  CLEVELAND,  OHIO 

i*4  ChjMrbeM  St..  N-  Y-  J53  Milk  Sf-.  Boston  135  Lake  St..  Chicago  29  ConslHution  Hill,  Birmingham,  EngUni 


MB. &S. AUTOMOBILE  FORCINGS 

Tliesa  pieces  are  Drop  Forgod  of  best  soft  steel  and  are  suitable 
iox  carriagea  weighing  from  600  to  1600  pounds.  Front  Axle  End 
IB  designed  for  l^/  id.  tubing.      We  carry  those  Forgings  in  stock. 

DHEQDALED  FACILITIES  FOR  DROP  FORGING. 


HARTFORD.  CONN., 

U.    S.    A. 


Ste«rlnR  Kourklr,  1-3  Sl^r. 


Froit  Axle  Ead,  I-S  Size. 


NIAGARA  MOTORS. 


H 


.   SINGLE  OE  TWIN  BALANCED. 

ORIZONTAL       RUN  TWO  OR    FOl'R 
UAnniAqC       START  ON'  QUARTER 

MOTORS..    ^™" 


SIMPLK,  SAFE,  HTBOSQ,  8VRK. 

TWO-CYCLE    MARINE     MOTORS. 

MOTOR    DEPT. 

NOYi:    MFG.    CO., 

BUFFALO,    N.    Y. 
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THE  AUTOMOBILE  CO.   OF  AMERICA. 

Mmnufmeturars    •f 

MOTOR    VEHICLES, 

HYDRO-CARBON    SYSTEM 

FOUR  OR   FIVE  DIFFERENT  TYPES   for  pleasare  and  business  vn  exhtbftUn. 


STAWWtiPW  PBAKTOV.  4  B.  P,  MOTOR.  HUD^^ON  BUILDIKG, 


New  Vork. 


Shelby  Seamless  Cold  Drawn  Steel  Tubing 


For  RUNNING  GEARS  and  HOLLOW  AXLES  in 

AUTOMOBILE  VEHICLE  CONSTRUCTION 

For  PISTON  RODS  and  CYLINDERS.    For  ANY  PURPOSE  WHERE  STEEL  TUBING  may  be  requiicd 


Writ*  for  Pric«  List  *'  E  ' 


SampUs  and  Infornution  for  the  Asking 


Shelby  Steel  Tube  Company 

GENERAL  SALES  OFFICE,  AMERICAN  TRUST  BUILDING,  CLEVELAND,  OHIO 

(44  Cb*aib«t«  St.,  N.  Y. 153  Milk  Si-.  Boston 135   Lake  St.,  Chicajto  29  Conslhution  Hill.  Birminghjm.  EngUnd 


THE  BILLINGS  8c  SPENCER  CO.'S 

DROP  FORGED  10  AND  14-IN.  WRENCH, 


Semi  and    Put!   Finis^ied  and 
Case  Hardened, 


INDISPENSABLE  TO  A 
MOTOR    VEHICLE. 


Cut   1  ti  Si/e  ol'  10  in.    WreiLili. 


DROP  FORCINGS  FOR  AUTOMOBILES. 


Unequaled  Facilities  for  Meeting  Requirements  In  this  Line. 


THE   BILLINGS  &  SPENCER  COMPANY,  Hartford,  conn,  us  a 


NIAGARA  MOTORS. 


SINGLE  OE  TWIN  BALANCED. 

HORIZONTAL       Rl-N-  TWO  OR    FOUR 
CABRIAGE       ^TARTOS  yi'ARTKR 

MOTORS..    T^  ''^ 

SIMPLE,  SAFK,  STROyO,  SVRK, 

TWO-CYCLE    MARINE     MOTORS. 

MOTOR    DEPT. 

NOTE    MFG.    CO., 

HtTF'irAr.O,    N.    Y. 


VOLUMES  FEBRUARY  21,  1900  numbkr  ai 
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THE   AUTOMOBILE   CO.   OF  AMERICA. 

MOTOR    VEHICLES, 

HYDRO-CARBON    SYSTEM 

FOUR   OR   FIVE  DIFFERbNT  TYPES   for  pleasure  ind  business  en  exhibition. 


STASnOl'E  rBAKTfiN,  4    It.   P.    MOTOR. 


HUDSON  BUILDING, 


Nev^  York. 


Facts  About  Storage  Batteries. 

By  Isaiah  L.  Roberts. 

OTHER   INFORMATION  ON  THIS  SUBJECT  BY 
WELL-KNOWN  EXPERTS  CONTAINED  IN  OUR 

STORAGE    BATTERY    NUMBER,      issue   of  September  27th. 

PRICE,   10  CENTS.  STAMPS  OR   COIN. 

THEB.&S.BUTDMQBILEFORGINGS 

"'  Those  piDGGa  ore  Drop  Forged  of  boat  soft  steel  and  are  suitable 
for  oarriBgea  weighing  froin  fiOO  to  1600  pounds.  Front  Axle  End 
is  designed  for  IV  in-  tubing.     We  carry  these  Forgings  in  stock. 


U^EQDALRD  FACILITIES  FOR  DROP  FORGING. 


HAETFORD,OONN., 

.n.  s.  A. 


btrfrlng  Rnurklf,  1-^  ^\/*. 


Froat  Axle  Eed,  1>S  Six*. 


NIAGARA  MOTORS. 


SINGLE  OR  TWIN  BALANCED. 

HORIZONTAL  RLN  TWO  OR  FOUR 
CARRIAGE  START  OS  ^U'ARTKR 
MOTORS .     '   ''^ 

StMfLU,  SAFE,  STRONii,  SURE, 

TWO-CYCLE    MAKINE     MOTORS. 

MOTOR    DEPT. 

IffOYE    MFG.    CO., 

HTTKFAl^O,     N.    V. 
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THE  AUTOMOBILE   CO.   OF  AMERICA. 

MOTOR    VEHICLES, 

HYORO-OARBON    SYSTEM 

FOUR  OR   FIVE  DIFFERENT  TYPES   for  pleatira  tnd  butliMt  •■  BxhlbHIoi. 


aXAyROPE  PHAETOX,  4    TI.  P.    MOTOR. 


HUDSON  BUILDING, 


New  York. 


The  Winton  Standard 


Orders  are  accuniulatiiig,  and  if  seasonable  deliver}'-  is  desired 
it  is  necessary  to  order  early.     ....... 


The  Winton  represents 
STRENGTH  .  . 
DURABILITY     . 


SPEED  and 
BEAUTY 


WRITE  FOR  CATALOG. 


It  is  for  all  occasion^, 
and  can  be  relied 
upon  during  the  four 


CJf 


seasons. 


NO  AGENTS. 


Price.  $1,200. 

With  tlic  Winton   Hydro  Carbon  Motor  there  is  absolutely 
Ti'>  danger  of  fire  or  explosion.      It  is  Safe,  Swift  and  Sure. 

The  Winton  flotor  Carriage  Co.   Cleveland. o,  u. s. a. 

Hastcrn  Department,   120  Broadway,  N.  Y.  City. 

NIAGARA  MOTORS. 

SINGLE  OE  TWIN  BALANCED. 

HORIZONTAL  RUN  TWO  OR  Fdl  R 
CARRIAGE  START  ON  giARTKR 
MOTORS..    ^  «^ 

SIiat'LH,  SAFE,  HTRONG,  SVRE, 

/    ^::i&i*''^    TWO-CYCLE    MARINE     MOTORS. 

MOTOR    DEPT. 

NOTE    MFG.    CO., 
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AUTOMOBILE    INDUSTRY. 


Domestic  $2.00 


ESTABLISHED    1896. 

SUBSCRIPTION 
Foreisrn  $3.00  Single  Copies.  10  Cents. 

at 

OFFICE  OF  PUBLICATION 


ArT)«ricarp  Tract  Society    Building,    J^assau   and   Spruce   Streets, 

NEW   YORK. 
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LOOK  FOR  THE  ACETYLENE  MOTOR  NUMBER. 


THE  AUTOMOBILE  CO.   OF  AMERICA. 

MOTOR    VEHICIvES, 

HVDRO-OARBON    SYSTEM 

FOUR  OR   FIVE  DIFFERENT  TYPES   for  piMsare  tad  butliew  •■  ixhlbltloa. 


sTAynoPK  PHAEToir,  7  n.  p.  motox.  MUDSON  BUILOIXG, 


New  York, 


xeasxoiceososcsososcBs^^ 


Evidence   Is  Demanded 


Promises  wiih  beaiiiifully  colorctl  linings  ami  arlistit:  irimmin>,'S  are  perhaps 
iill  ri^ht  in  thi-ir  wjiy.  hiu  in  the  matter  of  [ilacin;^'  your  order  for  a  Motor 
Carriant'  souni)  sense  liirerls  llial   yoii  cnnsidtr  results.         .... 

LeadinR  operntors  all  over  tlic  lountry  are  M'^inH  servire  to,  or  have  placed 
their  orders  for  .  

STRENGTH. 


GO 

m 

> 


RELIABLE 
UNDER    ALL 
CONDITIONS. 
ALL  PARTS 
INTER- 
CHANGEABLE. 


DURABILITY. 

A   WINTON    MOTOR   CARRIAGE. 


It    !<   ;i    iiraititMl    Mi' i-'-s-    ]::    llii-    luiinN   (if   .i    ;.-i:l;    \\>\    ••(    -:i;isfn-<l    custumer?.        '1  his    Ij^t    nmws 
'l:iilv.  ;iiif;  1 1)1    ■■  W.I  it  ill;;  ii-l  "  is  i^rltiii;:  liiri:;iT.       1--   ]<  .nl\  l>:thir.  lllvnfore.  ti..  urdfr  tJirly. 

The  Winton  flotor  Carriage  Co.  clcvulan^b. o.  u. s^a. 

Write  for  CataluK-  Hastern  Department,  120  Broadway,  New  York. 


NIAGARA  MOTORS. 


SINGLE  OE  TWIN  BALANCED. 

ORIZONTAL 


CARmAGE 
MOTORS.. 


KIN'  TWO  OR    FOUR 

cYci.i:  .vr  wiLi 

.START  ON  giWRTKR 
Tl'RS 


HIMl'LE,  SAFE,  BTBOSt:,  8UBE, 

TWO-CYCLE    MARINE     MOTORS. 

MOTOR    DEPT. 

NOTE    MFG.    CO., 
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^  EVERY  WEDNESDAY 


In  the 
Interest  of    the 

AUTOMOBILE   INDUSTRY. 

ESTABLISHED    1896. 

SUBSCRIPTION 
Domestic  $2.00  Foreign  $3.00  Single  Copies.  10  Cents. 


OFFICE  OF  PUBLICATION 

flmericai?  Tract  Society   Building,    ]^ass»u  and  Spruce  Streets, 

m 

\{B^ti  YORK- 


lTi «*■»—««■»»*»*»■»««»■»??»»****>»....■ ■»«■  »■*.«■«»«  ■iT—M ,......«.m,.,.......^ I  .Ti  1 1 1 1  I  »■■■■»■ 


LOOK  FOR  THE  ACETYLENE  MOTOR  NUMBER. 


THE   AUTOMOBILE   CO.    OF  AMERICA, 

MOTOR    VEHICTvES, 

.A  HVOftO-OARBON    SVeTSM. 

'  FOUR   OR    FIVE   DIFFERENT   TYPES    for  pllMtr*  and  butliett  •■  fxblbltlfli. 


STAKaoi*K  PBAETOir,  7  H.  r,   MOJOIt. 


HUDSON  BUILUING, 


NEW  York. 


3C85C9»85aaceC9WX»SC83C8^^ 


Intensely  Gratifying. 


IF  yours  is  n  Winion  Maior  Carriage  you  can  talk  intelligently  upon  the  subject  ol 
ideal  locortiotinn 

ALONG  list  of  satisfied  customers  give  dailj- evidence  of  the  exlrecDe  practicabllity 
ol  our  product.  Actual  results  accumpHshctl  furnish  ihc  best  and  stronfjest 
argument.  

STRENGTH. 


ABSOLUTE 
SAFETY  AND 
NON-LIABILITY 
TO  GET  OUT 
OF  ORDER. 


RELIABLE 
UNDER    ALL 
CONDITIONS 
PARTS 
INTER- 
CHANGEABLE, 


PRICE,  $1,200. 


DURABILITY. 


NO  AGENTS. 


THE   WINTON    MOTOR    CARRIAGE. 

1 1  stund*  ihc  tcsi  of  time      New  successes  are  piling  up  to  ii»  cfcdlt  cdntinually. 
Do  nol  allow  your  name  to  gci  too  far  dovn  in  the  "  nailing  list." 

The  Winton  flotor  Carriage  Co.  Cleveland.  a^.j^. 

Write  for  Catalog.  Eastern  Department,  120  Broadway,  New  York. 


^/v 


NIAGARA  MOTORS. 

SINGLE  OR  TWIN  BALANCED, 

HORIZONTAL  CARRIAGE  MOTORS 

Two  or  Four  Cycls.    Start  on  Quarter  Turn. 

SIMPLE,   BAPe,  STRONO.  ftURB. 

TWO-CYCLE   MARINE    MOTORS. 

MOTOR    DCPT. 

NOYE    MFG.    CO., 

60  Lake  View  Avenue, 

BUFFALO.    N.   Y. 

Patanta  Pandlns. 


>«*»>«*«>« m««»«««»m  n  n  ■»■«»»»♦»««««<■«»■»»»■»««»»»* 
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VOLUMBB  MARCH   28,    19CXD  HUMBM  26 


The 
Horseless  Age 


•^■■■^■■:^"ji^^:/_^_^    rVlTDV   WUnMIIQnnV   c,-^— i"s-5ryiry^ 


EVERY  WEDNESDAY 
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In  the 
interest  of  the 

AUTOMOBILE   INDUSTRY. 

ESTABLISHED    1896. 

SUBSCRIPTION 
Domestic  $2.00  For^sign  $3.00  Single  Copies,  10  Cents. 

OFFICE  OP  PUBLICATION 

Amerioaip  Tract  Society   Building,    J^assau  and  Spruce  Streets, 

flEW    YORI^. 


Mil  I  1  TTTT^ ' '    ^ '^ '    ' ' '- ~ [Illllll I  II  I  I  I  I  I  llTll 

LOOK  FOR  THE  ACETYLENE  MOTOR  NUMBER. 


Il  standi  ihc  icsi  of  iimc.     New  successes  arc  pUiirK  up  to  its  cTcdll  continually. 
Do  not  allow  your  name  to  get  loo  far  down  in  the  **  wailing  ll«." 

The  Winton  Hotor  Carriage  Co.  cleveland.o^j^s^. 

Write  for  Catalog.  Eastern  Department,  120  Broadway,  New  York. 


NIAGARA  MOTORS. 

SINGU  OR  TWIN  BALANCED. 

HORIZONTAL  CARRIAGE  MOTORS 

Two  or  Four  Cycle.    Start  on  Qaarter  Tani. 

SIMPLE.  SArB,  BTRONO,  fiURK. 

TWO-CYCLE   MARINE    MOTORS, 

NOYE   MFG.   CO., 


PBtsnu  Panel  ns. 


60  Lake  View  Avenue, 

BUFFALO.   N.    Y. 


HAND  AND  POWER  PUMPS  lZ^,::j,l 

of  Automobiles  and  Pneumatic  Tired  Wasons 

GLEASON-PETERS  AIR  PUMP  CO., 

MANUFACTURERS, 

20  WEST  HOUSTON  STREET,         NEW  YORK.  U.  S.  A. 

2  to  2  N.  P.  Gasoline  Motors 

(WITH  OR  WITHOUT  WATER  JACKET) 
roB 

AUTOIIOSILES  m  LAUNCHES. 

VERTICAL  OR  HORIZONTAL. 
ELECTRIC  IGNITION.     :: 

E^Larite  fHCtorv  Baltnble  for  experlmeotal 
work.  AoyBtyie  of  carriace  built  to  ordw 
from  owner's  drawlnRS,  Larger  Btzra  for 
heavy  vehlolM  ta  couiite  of  conntrurtloa. 

lUTBT  AUTOMOBILE  CO., 

1 0-1 2.  Clinton  Street.  Brooklyn.  N.  Y 


STEAM  MOTOR  CARRIAGES 

We  are  now    accepting   orders   for 
Early  Spring  Delivery 

We  can  supply  running  gears  with 
hubs,  axles,  compensating:  device, 
steering  rig,  etc.    . 

WRITE  US. 

MILf&UKEE  ADTOHOBILE  CO. 

Milwaukee,  Wis. 


Eberhardt's  Patent 

ENTIRELY  AUTOMATIC 


INC 


« la.,  S3  in.,  43  fn.,  tj  la.,  j%  In.  mod  loj  In. 


WITH 

Ebtrhardt's  Pattnt 

Radial  Duplex" 
Gang  Cutters. 

8to  10  teeth  flnidbed 
at  oacv. 

GOULD  a. 
EBERHARDT, 

NEWARK,  N.  J. 


BBtnienem  NicRel  ■  steel,  i| 

with   its  hiyh  irnsile  strcnKth  and  Rrcat  elasticity,  is  the    (  i 
ideal  inalrrial  f<ir  ^  I 


Forced  Motor-Vehicle  Axles 
AND  Shafts. 

Send  to  our  nrarcst  office  [or  pamphlet. 


DETHLEHEM  STEEL  COMPANY,  South  BBthlthen,  Pt  !  \ 


100  Hroadway, 

431  Chestnut  Street,  .  Philadelpliia. 
1431  Mari]uette  BuildinK,  .  CI)ka|[o. 
31a  Perry- Pa >-ne  HMg,        Cleveiaiid. 


■  RANCH    •FFICES: 

New  Vork.      -tAa'-xAt  Main  SiraeC,  .    .  CiMmMttL 

''.  K' 1.  o 1  o .    e«    T i_ 


£o;-  Sonh  Seii>iiil  Street,  St.  Laoia. 
430  Kndicott  BuiUnc-  •  ^  Paul. 
jA  CirnvkT  Street,     New  Qrleimi. 


i' 
I' 

1; 
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The  Whiton  Universal  Automatic 
Gear  Guning  Machine. 


Most  complete  Gear  Cutter  yet  designed. 
Specially  adapted  to  the  requirements  of  Motor 
Vehicle  Manufacturers.  Already  in  use  in  several 
leading  shops. 

S£tf0  FOR  FULL  PARTICULARS  AMD  LIST  OF  USERS. 

THE  B.  E.  WHITON  MACHINE  GO. 

NEW  LONDON,  CONN.»  U.  S.  A. 


THE  DOW 

COMPOUND 
BATTERY 

rSTIIKDFST  IN  THE 
MARKET  FOR 

AatomobtleWork 

For  prices  and  par- 
tlculura  fiend  to 

THE  DOW 

Elecirtc  AsslEiasi  Co., 

orncEH : 
113.1     Brniidn-nr, 

Ne»*  Viirli. 

tilS  Trcmont    Ni., 

RoAion,   .llnx*. 


^ 


